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Secretary. 
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REPORT  ON  IMMIGRATION. 


BxjRTiAxj  OT*  Statistics,  Treasury  Depart^ient, 

Washington,  March  7,  1871. 

Sm:  In  a  coixntry  like  ours,  possessing  rich  and  undeveloped  re- 
sources, the  advent  of  intelligent  labor  has,  in  general,  been  cordially 
lelcomed.  The  value  of  this  addition  to  our  material  wealth  has  never 
been  more  appreciated  than  during  the  last  two  decades. 

The  unexampled  developmeutrof  the  Northwestern  and  Pacific  States 
iskrg;ely  owing  to  tbe  influx  of  skilled  and  common  labor  during  that 
period.  Within  the  last  few^  years,  owing  to  the  completion  of  the  rail- 
road to  the  Pacific  and  other  great  works  of  internal  improvement  in 
the  western  portion  of  our  domain,  and  to  the  abolition  of  tbe  system  of 
senile  labor  in  the  Southern  States,  extraordinary  inducements  for  im- 
migration have  been  presented,  and  the  subject,  always  interesting,  now 
possesses  a  pecnliar  claim  on  public  attention.  These  considerations 
have  induced  me  to  obtain  and  compile  information  which  is  deemed  of 
sufficient  importance  to  submit  to  you  for  presentation  to  Congress  in  a 
special  report  on  immigration. 

The  subject  will  be  i)resented  from  the  two  following  points  of  view : 
first,  the  valne  to  the  country  of  the  millions  of  immigrants  who  have 
arrived  during  the  past  half  centuiy ;  and  secondly,  the  advantages 
which  various  sections  of  this  country  ofl'er  to  those  intending  to  emi- 
grate. 

I.   statistics  and  value  of  IiyfMIGRATION. 

The  collection  and  compilation  of  the  statistics  of  immigration  have 
for  several  years  past  formed  a  part  of  the  regular  work  of  this  Bureau. 
These  data  embrace  the  number,  age,  sex,  nationality,  and  occupation, 
as  well  as  the  ports  of  arrival,  of  all  the  passengers  who  land  on  our 
shores  or  come  within  our  borders,  distinguishing  aliens  from  citizens 
of  the  United  States  returning  from  abroad,  and  those  intending  to  set- 
tle permanently,  from  those  whom  business  or  pleasure  has  Induced  to 
make  temporary  visits  to  this#  country.  By  the  publication  of  these 
facts  the  general  character  and  condition  of  the  people  who  are  thus 
year  by  year  incorporated  into  our  population  may  be  known. 

Prior  to  the  year  1820  no  official  records  were  kept  of  the  influx  of  foreign 
population  to  this  country.  The  population  of  the  Colonies  at  the  com- 
mencement of  the  revolutionary  war  has  generally  been  estimated  at 
3,000,000,  and  it  is  probable  that  as  many  as  one-third  of  these  were  born 
on  the  other  side  of  the  Atlantic,  while  the  parents  of  a  large  portion  of  the 
remainder  were  among  the  early  immigrants.  During  the  war  the  influx 
was  in  great  part  suspended,  but  at  its  termination  the  tide  of  immigration 
resumed  its  flow  with  increased  activity.  The  number  of  alien  passengers 
who  arrived  between  the  years  1790  and  1820  has  been  estimated  by  stat- 
isticians at  225,000,  to  which  may  be  added  25,000  arriving  between  the 
years  1776  and  1790,  making  an  aggregate  of  250,000  immigrants,  who 
had  transferred  their  allegiance  to  the  United  States  before  the  enact- 
ment of  the  passenger  act  of  March  2, 1819.  Since  that  period  the  stream 
of  immigration,  measured  with  approximate  accuracy,  has  been  steadily 
flowing  toward  this  country.  Its  increase — from  1820,  when  8,385  alien 
I^assengers  landed  on  our  shores,  of  which  0,021:  were  from  the  British 
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Isles,  until  1854,  when  it  reached  the  maximum  of  427,833^though  irreg- 
ular, was  on  the  whole  rapid.  Immediately  previous  to  and  during  the 
late  war  the  decline  was  marked,  descending  to  123,126  in  1858,  and 
121,282  in  1859,  and  to  less  than  92,000  in  the  years  1861  and  1862. 
Aft^r  the  termination  of  the  war,  however,  immigration  resumed  its 
former  magnitude,  reaching  from  249,061  in  1865  to  395,922  in  1869.  In 
the  year  1870,  just  closed,  the  arrivals  during  the  last  two  quarters  of 
the  year  have  been  diminished  by  the  war  in  Europe,  the  whole  immi- 
gration being  but  378,796.  To  this  should  be  added  about  10,000,  the 
estimated  number  who  came  across  the  Canadian  frontier,  either  directly 
from  the  British  provinces,  or  through  them  from  Europe. 

During  the  entire  period  from  1820  to  1870,  the  increase  of  each  year 
over  the  one  immediately  preceding,  if  uniform,  would  average  about 
13  per  cent.  The  aggregate  number  of  immigrants  who  arrived  between 
October,  1, 1819,  and  December  31, 1870,  is  7,553,865  5  and  if  the  250,000 
estimated  as  arriving  previous  to  the  first-named  date  be  included,  the 
total  number  of  aliens  who  have  been  permanently  added  to  our  popu- 
lation by  direct  immigration  since  the  formation  of  the  Government 
will  reach  7,803,865. 

The  difficulty  of  determining  the  pecuniary  or  material  value  of  the  for- 
eign population  who  come  yearly  to  this  country  is  not  inconsiderable,  as 
no  data  are  accessible  by  which  it  can  be  accurately  ascertained.  Indeed, 
the  very  attempt  to  do  so  may  appear  derogatory  to  the  dignity  of  hu- 
man nature.  To  regard  a  man  merely  as  an  automatic  machine,  com- 
puting his  productive  power,  minus  his  running  expenses,  places  a  low 
estimate  on  a  being  made  in  the  image  of  his  Maker,  and  seems  an  in- 
sult alike  to  the  Creator  and  the  created.  The  muscular  power  of  the 
laborer  may  be  measured,  but  where  is  the  meter  that  can  mark  the 
acti\ity  of  his  brain  or  ii\dicate  his  moral  force  f 

In  making  an  intelligent  estimate  of  the  addition  to  the  material 
wealth  of  the  country  by  immigration,  several  distinct  conditions  should 
be  regarded.  The  character  of  the  immigrants  as  industrious  and  law- 
abiding  citizens,  their  nationalities,  education,  and  previous  condition, 
as  well  as  their  occupations  and  ages,  are  elements  to  be  considered 
when  determining  their  value. 

As  regards  nationality,  more  than  one-half  of  those  who  have  thus 
far  arrived  in  the  United  States  are  British,  and  come  from  the  United 
Kingdom,  or  from  the  British  possessions  of  North  America.  These 
speak  our  language,  and  a  large  part  are  acquainted  with  our  laws  and 
institutions,  and  are  soon  assimilated  with  and  absorbed  into  our  body- 
politic. 

The  German  element  comes  next,  and  embraces  nearly  two-thirds  of 
the  remainder,  bemg  at  once  an  industrious  and  an  intelligent  people, 
a  large  proportion  settling  in  rural  districts  and  developing  the  agricul- 
tural resources  of  the  West  and  South,  while  the  remainder,  consisting 
largely  of  artisans  and  skilled  workmen,  find  profitable  employment  in 
the  cities  and  manufacturing  towns. 

The  influx  of  Scandinavians,  who  have  already  made  extensive  settle- 
ments in  the  Northwestern  States,  constitutes  a  distinctive  feature  of 
the  movement,  and  though  but  a  few  years  since  it  received  its  first  im- 
petus, is  already  large  and  rapidly  increasing.  Industrious,  economical, 
and  temperate^  their  advent  should  be  especially  welcomed. 

Asiatic  immigration,  whatever  views  may  be  entertained  of  its  influ- 
ence upon  our  industries  and  customs,  has  not  yet  reached  such  propor- 
tions as  to  excite  alarm  in  the  most  apprehensive,  and  falls  far  short 
of  what  has  been  represented,  never  having  reached  in  any  single  year 
the  number  of  15,000,  forming  only  about  4  per  cent,  of  our  total  immi- 
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gration.  So  small  a  number  can  easily  be  absorbed  into  our  population 
of  40,000,000,  and  no  injury  result,  if  the  movement  be  confined  to  vol- 
wtary  immigration.  A  peculiarity  of  the  Chinese  immigration  is  the 
small  number  of  females,  not  exceeding  7  per  cent,  of  the  whole,  a  fact 
which  seems  to  preclude  a  large  increase  of  the  pure  race. 

The  Latin  nations  contribute  very  little  to  our  population,  and  the 
Sclavic  still  less,  while  to-day,  as  from  time  immemorial,  the  different 
branch^  of  the  great  Teutonic  trunk  are  swarming  forth  from  the  most 
populous  regions,  to  aid  in  the  progress  of  civilization. 

While  a  brief  review  of  the  ethnic  derivation  of  the  millions  who 
have  transferred  their  allegiance  from  the  Old  World  to  the»New,  exhibits 
a  favorable  result,  other  elements  of  their  value  to  this  country  require 
eoDsideration.  The  wide  contrasts  between  skilled  and  unskilled  labcr, 
between  industry  and  laziness,  between  economical  habits  and  unthrif  t, 
indicates  a  marked  variation  in  the  capital  value  of  the  immigrant  to 
the  country.  The  unskilled  laborers,  who  at  once  engage  in  subduing 
the  forests,  or  cultivating  the  prairies,  are  of  far  more  value  to  the 
cooDtry  than  those  who  remain  in  the  large  cities. 

Deducting  the  women  and  children,  who  pursue  no  occupation,  about 
46  per  cent,  of  the  whole  immigration  have  been  trained  to  various  pur- 
suits. Nearly  half  of  these  are  skilled  laborers  and  workmen  who  have 
acquired  their  trades  under  the  rigorous  system  which  prevails  in  the  Old 
World,  and  come  here  to  give  us  the  benefit  of  their  training  and  skill 
without  repayment  of  the  cost  of  such  education.  Nor  are  the  farm 
laborers  and  servants  destitute  of  the  necessary  training  to  fit  them  for 
their  several  duties,  while  those  classed  as  common  or  unskilled  labor- 
ers are  well  qualified  to  i)erform  the  labor  required,  especially  in  the 
construction  of  works  of  internal  improvement.  Nearly  10  per  cent, 
consist  of  merchants  and  traders,  who  doubtless  bring  with  them  con- 
siderable capital  as  well  as  mercantile  experience,  while  the  smaller 
Domber  of  professional  men  and  artists,  embracing  architects,  engineers, 
mventors,  men  of  thorough  training  and  a  high  order  of  talent,  contrib- 
ute to  our  widely  extended  community  not  only  material,  but  artistic, 
esthetic,  intellectual,  and  moral  wealth. 

With  regard  to  the  ages  of  these  immigrants,  only  25  per  cent,  are 
under  15  years  of  age,  and  less  than  15  per  cent,  over  40,  leaving  up- 
ward of  GO  i)er  cent,  who  are  in  the  prime  of  life  at  the  time  of  their 
arrival,  ready  to  enter  at  once  into  their  several  industrial  pursuits. 

As  to  the  proportion  which  subsists  between  the  two  sexes,  it  appears 
that,  as  might  have  been  expected,  the  number  of  the  males  largely 
preponderates  over  the  females.  This  proportion  varies  with  the  differ- 
ent nationalities,  the  females  constituting,  as  has  been  stated,  with  the 
Cldnese,  only  7  per  cent.,  while  of  the  Irish  it  is  over  45  per  cent.,  and  of 
the  whole  number  about  40  per  cent. 

Becnrring  to  the  money  value  of  an  immigrant,  it  may  be  stated  that 
the  sum  of  $1,000  has  usually  been  regarded  as  the  average  worth  of 
each  permanent  addition  to  our  population,  an  amount  somewhat  too 
large,  but  yet  an  approximation  to  the  true  value.  Mr.  Kapp,  one  of 
the  commissioners  of  emigration  of  the  State  oi  New  York,  who  has 
given  much  consideration  to  the  subject  now  under  review,  assumes  the 
average  value  to  be  $1,125. 

The  following  extracts  from  his  work  on  immigration*  are  pertinent 
to  this  inquiry: 

A  piominent  Germau  Btatifitician,  Dr.  Engel,  of  Berlin^  dixeetor  of  tbe  Pnusian  sta- 

'Immigration  and  the  Commissioners  of  Emi^atien  of  the  State  of  New  York,  by 
Fitdenck  Kapp,  one  of  the  commissioners :  New.  Xork,  1870i 
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tistical  bureau,  in  an  able  treatise  on  the  price  of  labor,  distiuguishes  three  periods  in 
the  economic  life  of  each  man :  two  unproductive  aud  one  productive  period.  The 
first  comprises  the  raising  and  education  of  the  individual,  and  continues  until  ho 
reaches  his  fifteenth  year.  It  is,  of  course,  not  only  unproductive,  but  causes  consid- 
erable outlay.  The  second,  extending  from  the  fifteenth  to  the  sixty'tifth  year,  is  the 
productive  time  of  life.  The  third  comprises  the  unjiroductive  yeare  of  old  age  after 
hixty-five.  Dr.  Eugel  calls  the  first  the  juvenile,  the  second  the  labor,  and  the  third 
the  aged  period. 

It  is  only  during  this  productive  period  that  man  is  able  to  subsist^n  the  result  of 
his  own  labor.  In  the  juvenile  period  he  is  dependent  on  the*  assistance  of  others,  and 
in  the  aged  period  he  has  to  live  upon  the  accumulated  fruits  of  the  productive  yeai*8. 

Whether  or  not  the  child  in  4ts  first  period  lives  at  the  expense  of  his  parents,  there 
must  be  means  for  its  maintenance  and  e<lucation,  and  as  nature  does  not  spontane- 
ously furnish  these  means,  and  as  they  cannot  be  provided  by  others  without  danger 
of  impoverishment,  if  not  replaced,  they  must  be  obtained  by  labor.  This  labor  is  per- 
formed during  the  productive  period,  in  which  the  following  three  objects  should  be 
attained,  viz: 

1.  The  payment  of  the  expenses  incurred  for  the  support  and  education  of  the  child 
in  the  juvenile  period. 

2.  The  satisfaction  of  the  daily  wants,  and  the  maintenance  of  the  productive  power 
of  the  individual. 

3.  The  laying  up  of  a  surplus  fund  for  his  sustenance  during  the  aged  period.  Thus 
the  cost  of  the  bringing  up  and  education  of  a  man  constitutes  a  specific  value,  which 
benefits  that  country  which  the  adult  individual  makes  the  field  of  his  physical  and 
intellectual  exertions.  This  value  is  rcpresent«jd  by  the  outlay  which  is  necessary  to 
produce  an  ordinary  laborer.  An  immigrant,  therefore,  is  worth  just  as  much  to  this 
country  as  it  costs  to  produce  a  native-bom  laborer  of  the  same  average  ability. 

It  is  evident  that  the  capital  value  which  a  grown-up  able-bodied  inmiigrant  repre- 
sents is  difterent  according  to  his  station  in  life  and  the  civilization  of  the  country 
whence  he  comes.  The  wants  of  a  skilled  and  unskilled  laborer  from  the  same  country 
differ  widely.  Those  of  the  Englishman  are  difterent  from  those  of  the  Irishman.  The 
German  must  be  measured  by  another  standard  than  the  Mexican  or  South  American. 
Tlieir  mode  of  life,  their  economical  habits  and  practical  pursuits,  have  little  in  coni- 
UK)ii ;  juid  hence  the  benefit  to  the  country  of  their  adoption  varies  according  to  tlieir 
respective  previous  relations.  It  is  certain,  however,  that  each  emigrant  brings,  inde- 
pendently of  his  personal  property,  a  certain  increase  of  wealth  to  this  country,  which 
increase  is  paid  by  the  country  from  which  he  comes,  and  accordingly  must  be  credited 
to  it. 

In  order  to  arrive  at  the  most  accurate  possible  estimate  of  this  addition  of  wealth, 
it  is  necessary  to  inquire  into  the  cost  of  raising  and  educating,  in  this  country,  a  man 
whose  means  of  living  are  wholly  derived  from  his  physical  labor. 

Dr.  Engel  computes  the  cost  of  raising  a  manual  laborer  in  Germany  at  40  thalers  a 
year  for  the  first  five  years  of  his  life  ;  at  50  thalers  for  the  next  five  years ;  and  at  GO 
thalers  from  the  eleventh  to  the  fifteenth  yt*ar,  thus  arriving  at  an  average  of  50  thalers 
per  year,  or  750  thah^i's  in  all.  Assuming  that  in  this  country  subsistence  costs  about 
twice  as  much  as  in  Germany,  I  do  not  think  I  shall  be  fiir  from  the  truth  in  doubling 
Engel's  estimates,  and  in  assuming  the  expense  of  bringing  up  an  American  farmer  or 
unskilled  laborer  for  the  first  fifteen  years  of  his  life  to  average  100  thalers  per  year,  or 
a  total  of  1,500  thalers,  ec^ual  to  about  |1,500  currency.  Following  Dr.  Engel  s  estimate, 
an  American  girl  will  be  found  to  cost  only  about  half  of  that,  or  $750,  for  the  reason 
that  she  becomes  useful  to  the  household  from  an  early  age. .  Allowance  must  be  made, 
it  is  true,  for  the  fact  that  about  one-fifth  of  the  emigrants  are  less  than  fifteen  years 
old  ;  but  this  is  fully  balanced  by  the  great  preponderance  of  men  over  women,  and  by 
thousands  who  represent  the  highest  order  of  skilled  labor.  Hence  I  feel  safe  in  as- 
suming the  capital  value  of  each  male  and  female  emigi*ant  to  be  $1,50()  and  .'5i750  re- 
spectively for  everj'  person  of  either  ^ex,  making  an  average  for  both  of  $1,125. 

The  opinions  aud  deductions  of  so  eminent  a  statistician  as  Dr.  En- 
gel are  entitled  to  great  consideration.  It  is  with  much  diffidence,  tbere- 
fore,  that  the  undersigned  dissents  from  his  conclusions  as  well  as  from 
those  of  Mr.  Kapp.  Both  gentlemen,  it  is  believed,  are  misled  by 
adopting  the  popular  maxim  that  an  article  is  worth  what  it  costs  to  pro- 
duce it.  It  is  true  that  the  cost  of  production  as  an  element  in  com- 
puting the  true  value  should  not  be  lost  .sight  of;  but  is  it  not  more  cor- 
rect to  say,  the  value  of  an  article  is  what  it  will  bring  in  the  market  I 
The  filmost  universal  law  of  supply  and  <lemaiid  governs  the  labor  as 
well  as  the  produce  market.  It  nuiy  cost  the  farmer  of  the  Northwest 
75  cents  to  produce  a  bushel  of  wheat ;  but  if,  owing  to  a  limile<l  demand, 
be  obtain  but  GO  cents  for  part  of  his  crop,  and,  at  a  later  perioil,  owing 
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to  an  annsoal  demand,  90  cents  for  the  remainder,  the  cost  of  the  wheat 
contiuaes  at  75  cents,  while  the  value  is  respectively  60  and  90  cents. 

Yelocii>edes,  which  cost  the  maker  $50  each,  some  of  wliich  were  sold 
two  yearn  since  at  $75,  would  probably  be  fully  valued  now  at  $10.  The 
extraordinary  demand  at  the  former  |)eriod  increased  their  value,  while 
the  absence  of  all  demand  at  this  time  reduces  their  value  to  the  sum 
which  the  iron  and  wood  will  bring  as  raw  materials.  So  with  human 
beings,  regarded  only  as  instruments  of  production.  The  son  of  a  rich 
man,  whose  rearing  and  education  cost  $20,000,  if  not  trained  to  useful- 
ne,ss,  is  worth  far  less  to  the  community  tlisin  the  son  of  a  mechanic  of 
small  income,  whose  whole  cost  has  not  exceeded  $2,000,  if  the  latter  be 
a  well-instructed  and  skilled  artisan.  Transport  from  Germany  to  a 
sparsely  settled  portion  of  the  Northwest  two  men :  the  one,  a  healthy 
laborer,  with  limited  education,  costing  the  estimated  sum  of  $1,500,  the 
other,  a  highly  educated  man — an  architect — but  of  inferior  muscular 
development,  whose  money  cost  was  $10,000.  As  no  demand  exists  for 
fine  public  buildings  or  elegant  private  mansions  in  that  locality  the  worth 
of  the  latter  is  far  less  than  that  of  the  former ;  while  in  one  of  the  large 
cities,  unless  there  is  an  over-supply  of  architects,  his  value  will  greatly 
excveed  that  of  the  other,  who  can  do  nothing  more  profitable  than  carry 
bricks  and  mortar  for  the  erection  of  a  building  which  is  designed  and 
8ui)ervised  by  the  architect. 

But  the  question,  what  is  the  average  money  value  of  an  immigrant! 
is  yet  unanswered.  To  resolve  it,  other  elements  than  those  already 
mentioned  must  receive  consideration.  The  immigi*ant  must  be  re- 
garded both  as  a  producer  and  as  a  consumer.  In  treating  the  whole 
number  of  immigrants  as  producers,  the  non-producers  must  first  be  ex- 
cluded. These  consist  of  the  very  aged  and  the  very  young,  and  of 
those  who  are  unable  to  labor,  whether  from  sickness,  physical  inability, 
or  mental  condition,  whether  in  or  out  of  charitable  or  reformatory  in- 
stitutions, and  of  the  criminal  or  vicious  class,  whether  in  or  out  of 
prison.  In  this  category  may  also  be  included  those  whose  occupations 
or  pursuits  tend  to  demoralize  or  injure  society.  The  social  statistics 
of  the  foreign-born  population  being  imperfect,  it  will  perhaps  be  possi- 
ble to  estimate  the  productiveness  of  the  whole  by  taking  the  earnings 
of  imskilled  laborers ;  offsetting  the  increased  productiveness  and  earn- 
ings of  skilled  workmen  against  the  unproductiveness  of  the  classes 
above  mentioned. 

The  wages  of  laborers  and  unskilled  workmen  throughout  the  coun- 
try avenige  very  nearly  $400  per  year.  Assuming  that  the  families  of 
these  men  consist  of  foUr  persons,  we  have  $100  as  the  amount  which 
each  uidividual  produces,  and  to  which  also  he  is  restricted  in  consump- 
tion. The  estimated  yearly  expenditures  of  the  family  of  a  laborer,  con- 
sisting of  two  adults  and  two  small  children,  (if  any  are  larger  it  is  pro- 
bable that  they  earn  something  in  addition,)  is  as  follows :  For  tea,  coffee, 
sugar,  and  other  foreign  goods,  which  pay  a  duty  of  about  60  per  cent, 
to  the  Government,  $60;  flour,  meat,  and  butter,  about  $150;  rent.  $50; 
fiiel  and  light,  $30:  vegetables,  $30;  milk,  eggs,  &c.,  $20;  leaviu'g  860 
for  clothing,  housekeeping  goods,  &c.  As  most  of  these  expenditures 
are  for  articles  of  domestic  product  which  pay  a  succession  of  profits, 
not  only  to  the  retailer,  wholesale  dealer,  and  producer,  but  to  the  trans- 
porter, the  sum  of  these  net  profits  constitutes  the  aggregate  amount 
which  this  family  contributes  to  the  wealth  of  the  country.  A  careful 
computation  gives  $160,  which  sum  is  the  measure  alike  of  their  pro- 
duction and  consumption.  As  producers  and  consumers,  then,  each  is 
worth  to  the  country  $40  per  annum,  which  capitalized  at  five  per  cent., 
gives  $800  as  the  average  value  of  an  immigrant. 
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As  a  large  number,  especially  those  from  Northern  Europe,  engage  at 
once  in  the  cultivation  of  the  soil  on  their  own  account,  it  is  desirable  to 
ascertain  the  increment  to  the  wealth  of  the  country  consequent  upon 
their  industry.  This  appears  in  the  form  of  productive  fields  reclaimed 
from  the  wilderness,  buildings  and  fences  erected,  agricultural  imple- 
ments and  stock  accumulated,  &c.  In  the  absence'  of  correct  data,  the 
sum  of  $160  by  a  family  of  four  persons,  or  $40  each,  is  considered  an 
approximate  estimate  of  the  yearly  addition  to  the  realized  wealth  of 
the  country  by  such  improvements.  The  figures  of  the  census  recently 
taken  will  doubtless  show  that  an  immense  aggregate  increase  in  the 
national  wealth  is  due  to  this  source  alone.  Being  the  result  of  volun- 
tary industry  and  self-imposed  economy,  it  is  an  increase  which  remains 
in  the  hands  of  the  immigrants  themselves,  who  thus  contribute  to  the 
state  that  highest  form  of  wealth,  a  sturdy,  moral,  intelligent,  and  inde- 
pendent yeomanry,  the  very  balance-wheel  of  national  machinery. 

Data  will  soon  exist  by  which  the  average  production  will  be  tested. 
It  is  believed  that  the  statistics  of  the  census  of  1870,.  when  compiled, 
will  exhibit  the  average  value  of  real  and  personal  estate  in  the  Union 
at  about  $80d  per  capita,  and  the  annual  increase  about  5*per  cent.,  or 
$40.  Now,  while  the  property  owned  by  the  foreign-born  population 
does  not  average  $800,  yet  in  productiveness,  it  is  believed,  they  con- 
tribute their  full  share. 

It  should  not  be  forgotten,  however,  that  these  immigrants  bring  with 
them  some  money,  estimated  at  $100  by  Mr.  B^pp,  and  at  $80  by  Mr. 
Wells,  but  inasmuch  as  a  careful  investigation  was  made  at  Castle  Gar- 
den, New  York,  which  resulted  in  establishing  i6S  as  the  average  sum 
brought  by  alien  passengers,  that  amount  is  assumed  as  the  correct  one. 
As  the  greater  part,  if  not  the  whole  of  this  sum,  is  required  to  take  the 
immigrant  to  his  destination,  and  to  support  him  until  he  becomes  a 
producer,  the  amount  of  money  which  he  brings  with  him  is  omitted  in 
the  foregoing  estimate  of  his  capital  value.  If  his  annual  value  to  the 
country  be  capitalized  at  6  per  cent,  instead  of  5,  and  the  largest  esti- 
mate of  money  brought  with  him  ($100)  included,  it  would  aggregate 
less  than  $800,  the  amount  already  estimated  as  his  capital  value. 

From  the  foregoing  considerations,  therefore,  the  sum  of  $800  seems  to 
be  the  full  average  capital  value  of  each  immigrant.  At  this  rate  those 
who  landed  upon  our  shores  during  the  year  just  closed,  added  upwards 
of  $285,000,000  to  our  national  wealth,  while  during  the  last  half  century 
the  increment  from  this  source  exceeds  $0,243,880,800.  It  is  impossible 
to  make  an  intelligent  estimate  of  the  value  to  the  country  of  those  for- 
eign-born citizens  who  brought  their  educated  minds,  their  cultivated 
tastes,  their  skill  in  the  arts,  and  their  inventive  genius.  In  almost 
every  walk  of  life  their  influence  has  been  felt.  Alike  in  the  fearful  or- 
deal of  war  and  in  the  pursuits  of  peace,  in  our  legislative  halls,  and  in  the 
various  learned  professions,  the  adopted  sons  of  America  have  attained 
eminence.  Among  the  many  who  rendered  timely  aid  to  our  country 
,  during  the  late  war,  it  may  seem  invidious  to  mention  a  single  name, 
except  for  the  puri)ose  of  illustration.  In  the  year  1839  there  arrived 
at  the  port  of  New  York,  in  the  steamship  "  British  Queen,"  which  sailed 
from  the  port  of  London,  a  Swedish  immigrant,  better  known  as  Captain 
John  Ericsson.  What  was  his  value  to  the  country,  as  estimated  on  the 
ninth  day  of  March,  1862  ?  was  it  eight  hundred,  eight  hundred  thousand, 
or  eight  millions  of  dollars  f 

The  following  tabular  statements  of  the  nationalities,  occupations,  &c., 
of  alien  passengers  who  arrived  in  the  United  States  previous  to  Decem- 
ber 31, 1870,  are  appended : 
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XI 


Na  1. — A  statement,  hy  countries,  of  the  number  of  alien  passengers  arrived  in  the  United 
Stntes  from  foreign  countries,  from  the  commencement  of  the  Government  to  December  31, 
1870.    \^Th€  dates  are  iiiclusive,'] 


Countriea. 

Prior  to 
1820. 

1820  to 
1830. 

1831  to 
1840. 

1841  to 
1850. 

1851  to 
1860. 

1861  to 
1870. 

Aggre- 
gate. 

• 

b{lU>d 

15.837 
57. 278 

3,180 
170 

5,362 

7,611 

198,233 

2,667 

185 

74,  495 

32,092 

733,  434 

3,712 

1,261 

277,264 

247,125 

936,  665 

38,331 

0,319 

109,  653 

213. 527 
774,883 

36.733 
4,500 

77,333 

516, 192 

2,  700,  493 

84,623 

12,435 

544, 107 

Iretand" 

Sro^i4i>d     

Wales 

Greikt  Britain,  not  ffn^cifif^l 

Total  fixnu  British  Isles 

81,827 

7,583 
146 

283,191 

148, 204 
4,250 

1,  047,  763 

422,477 
12,149 

1, 338, 093 

907, 780 
43,887 

1, 106, 976 

781, 456 

40,551 

9,398 

117.799 

17.885 

9,539 

37.749 

23.839 

7.416 

6,966 

2.081 

12,796 

73 

115 

8 

82 

2,671 

2,379 

488 

137 

68,059 

259 

81 

34 

4 

7 

4 

86 

31 

11 

5 

191 

167,  349 

2,386 

96 

55 

47 

41 

30 

5-1 

10 

3 

10 

1 

1,192 

4,240 

100 

98 

57 

5,205 

138 

76 

21 

15 

3,  857,  650 

2,267,500 

100,983 

9,398 

153,928 

23,425 

31  118 

GfTouuiy 

Pnu»ia 

Austria 

Sw«dHi  and  Xorway 

04 

180 

1.127 

8,868 

3. 257 

28 

2,616 

180 

389 

32 

17 

1 

20 

89 

21 

1,201 

1,063 

1,412 

45, 575 

4,  821 

22 

2,125 

829 

2,211 

7 

35 

35 

49 

277 

369 

13,903 

539 

8,251 

77,262 

4,644 

5,074 

2,209 

550 

1,590 

201 

79 

78 

16 

551 

105 

20,931 

3,749 

10,789 

76,358 

25,011 

4,738 

9,298 

1,055 

7,012 

1,790 

429 

5 

31 

457 

1,164 

I Vonark  . . , 

Honand             ,  , . 

Fiaaf* 

245,  812 
61  572 

j^«its^r1and r .........   r ... . 

BH^um 

17,278 
23,214 

4,695 
23,998 

2,103 
675 

Suun 

Italy.. 

SrilT 

Valta                                                  

127 

GKece 

198 

4,045 
4,038 

488 

Poland 

Hancarr 

uis«^»aj     ..................... 

TiirkeT 

21 
3 

7 
8 

59 
35 

83 
41,397 

307 

*  4U«.rj 

•  nina r  - 

109,  502 
259 

Japan  , ,.,,,,x-- 

Ind»               

9 

39 

36 

43 

208 

.Vralria 

34 

Svxia  

4 

IVrna      

7 
4 

14 

3 
2 

1 

1 

15 

• 

27 

Cane  of  GikmI  Hooe . 

88 

Liberia      

8 
4 

5 

19 
5 

64 

Ervirt 

20 

**p>.'  K*  ----••••--••-•---•  ..-.-•••-••- 

5 

AlHca^  not  snecifleil 

10 
2,486 

4,818 
107 

36 

13. 624 

6,599 

44 

47 

41,723 

3,271 

368 

186 

59,309 

3,078 

449 

470 

Biitiiih  America 

284,  491 

Mexico 

•  •  •  «   .  ■  •  > 

20,152 
1,064 

OiiiAna       -- 

55 

47 

Pern .'. 

1 

41 

Cbili 

........J........ 

30 

Brazil 

54 

• 

10 

Bolivia  . .  .* 

3 

10 

Par«<niav                     .    .  .            . , . . , 

1 

542 

856 

3,579 

1,224 

7,393 

Cnba ' 

4,240 

100 

Hayti 

98 

57 

West  Indies,  not  soecified 

.••>••• 

3,998 
2 

1 
79 

12,301 
3 
6 

13,528 

10.660 

104 

44 

45,692 

247 

8andwirh  Tnlands 

28 

155 

100 

Kew  Zealand 

4 
6 

19 

1 

7 

Islands  of  the  Pacific,  not  specified 

5 

3,643 

63 

43 

9 

16 

4 

4 

1 

57,260 

3 

5 

13 

29 

327 

2,873 

6,885 
63 

Bermudas 

4 

70 

15 

52 

1 

6 

3 
3 
3 
1 

7 

189 
13 

8 

72 

M^ff  rn              

323 

33 

Canarv  TAlands -- 

271 

290 

4 

Iceland] - -• 

10 
25,911 

11 

250.000 

32,894 
2 
4 

69,801 
5 
4 

52,777 
o 

3 

488, 643 

Corsica       .. .. .- 

12 

11 

; 

250,000 

151, 824 

599,125 

1,  713, 251 

12, 598, 214 

2,  491,  451 

1  '       ' 

7,  803,  865 

♦  The  natives  of  Ireland  are  partly  estimated  on  the  basis  of  data  obtained  by  the  commi-^sioners  of 
eoii^STatioD  of  New  York,  who  have  made  careful  inquiries  on  this  subject.  The  total  from  the  British 
Isles,  given  above,  is  from  official  retnms  to  the  Bureau  of  Statistics. 
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No.  3. — A  Statement,  in  detail j  of  the  KatianalitieB  of  Immigrants  arrived  in  the  United  States 
during  the  fiscal  year  ended  June  30,  1870 ;  also  (without  distinguishing  sex  or  age)  for  the 
calendar  year  ended  December  31, 1870. 


Countries. 


Eneland 

Ireuwd* 

Scotland 

Wales 

Great  Britain,  not  specified* 


Total  British  Isles. 


Germany  ... 

Austria 

Sweden 

Norway 

Denmark... 

Holland 

Be^nm  .... 
Switzerland. 

France 

Spain 

Portugal.... 
Italy. 


Greece 

Turkey 

Russia 

Poland 

Hunsary 

Cordca 

China 

Japan , 

India 

Asia  not  specified 

South  Afnca 

AfHca,  not  specified 

Dominion  oi  Canada , 

I*rinoe  Edward's  Island 

Kewfoundland 

British  Columbia 

British  North  American  Provinces,  not  specified 

Mexico 

Central  America 

New  Granada 

Venezuela 

Guiana , 

BrazU 

ChlU. 


South  America,  not  specified. 

Cuba 

Haj-ti 

Jamaioa 

Porto  Rico 

Barbadoes 

New  Providence 


West  Indies,  not  specified. 
Azore  Islands 


St.  Helena 

Bermudas 

Australia 

!East  India  Islands  . . 

New  Zealand 

Countries  not  stated 


Total  alien  passengers , 

Deduct  No.  not  intending  to  remain  in  United  States. 


Total  immigrants . 


For  year  ended  June  30, 1870. 


Males. 


38,106 
47,391 

7,605 
574 

1,107 


94,783 

70,688 

2,340 

8,306 

8,003 

2,519 

663 

718 

2,002 

2,691 

487 

175 

2,132 

20 

6 

550 

140 

1 

2 

14,624 

46 

19 

1 

15 

11 

21,647 

731 

157 

12 

176 

358 

31 

1 

1 

6 

13 

2 

36 

848 

1 

1 

9 

5 

3 

314 

275 

2 

3 

14 

9 

3 

12 


235,612 


Females. 


22,851 
32,945 

4,916 
437 

4,741 


65,890 

47,53T 

2,084 

5,137 

5,213 

1,564 

•403 

284 

1,073 

1,316 

176 

80 

750 

2 


357 
83 


1,116 
2 
5 


16,261 

1,015 

301 

3 

108 

105 

2 


6 

385 

1 


3 

5 

104 

167 

3 


14 
3 
5 

10 


151, 591 


TotaL 


00,957 

80,336 

12, 521 

1.011 

5,848 


160,673 

118,225 

4,424 

13. 443 

13, 216 

4,083 

1,066 

1,002 

3,075 

4,00> 

663 

2^ 

2,891 

22 

6 

907 

S23 

1 

2 

15,740 

48 

24 

1 

20 

11 

37,908 

1,746 

458 

15 

284 

463 

33 

1 

1 

10 

13 

2 

43 

1,233 

2 

1 

9 

8 

8 

418 

442 

5 

3 

28 

13 

8 

22 


387,203 


59,488 

75,544 

11,820 

672 

3,565 


151,089 

91,779 

5,283 

13,009 

12.356 

3,041 

970 

1,039 

2,474 

3,586 

5U 

291 

2,940 

15 

13 

76e 

424 

1 

3 

11,943 

74 

32 

9 

12 

12 

51,278 

1,678 

255 

9 

120 

461 

25 

6 

9 

12 

14 

4 

37 

642 

18 

16 

15 


418 
560 

4 

5 
9 
1 

11 

22,512 


378,  796 
22,493 


356,303 


*  TotAl  from  the  British  Isles  is  correct.    The  natives  of  Ireland  are  estimated  from  data  obtained 
after  diligent  inquiry  by  the  New  York  commissioners  of  emigration. 
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XXI 


<(- 


?y'OL  A.-^Stakn^ent  $kowing  the  numbers  and  natimties  of  alien  immigrants  who  arrived  at  the 
port  of  JS^ew  York  during  the  ten  years  ended  December  31, 1870. 

rFxtun  the  report  of  the  New  York  Commissioners  of  Emigration.] 


Xatjoiuditj. 


Ireland.. 
GeTmanT 
chmd. 


SnSknd 

Tnate 

gvitxcriand.. 

BJJgaL 

WikB 

Karw»r 

Stradtfi  •  •  •  •  •  • 

It* 


wSindiefl 


fobod 

girdiiiia < 

Sooth  America... 

Pwtnpl 

KonscotiA 


CiBada 

Mexico .'. .. 

Scfly 

China 

EartLidiM 

Greece 

Torioy 

Aftks 

Japan 

Autnlb 

CcDtral  America. 
XJikaavn 


Afiooal  totftl. 


1861. 


25.784 

27,139 

5,632 

6S9 

1.200 

1,398 

331 

€97 

93 

382 

750 

165 

190 

165 

612 

43 

67 

88 

14 

11 

36 

19 

45 

1 

10 

2 

1 

5 


1862. 


I 


05^539 


32,217 

27,740 

7,975 

692 

1,187 

1,254 

456 

1,062 

22 

663 

487 

195 

124 

156 

1,689 

50 

39 

92 

13 

67 

46 

33 

13 

9 

15 

1 

6 

3 


76,306 


1863. 


91,157 

35,002 

18, 757 

1,937 

1,303 

1,194 

407 

1,143 

238 

1,370 

444 

456 

202 

256 

1,580 

137 


60 

3 

77 

47 

17 

38 

1 

5 

3 

2 

2 

6 


156,844 


1864. 


89,399 

57, 446 

23,710 

1,126 

1,804 

1,652 

615 

659 

88 

1,516 

475 

186 

196 

236 

565 

198 


124 
34 
40 
37 
35 
92 

3 
41 

I 
13 

5 


182,296 


1865. 


70,462 

83,451 

27,286 

3,962 

2,059 

2,513 

729 

505 

158 

2,337 

591 

97 

224 

283 

727 

423 


109 

42 

77 

93 

43 

70 

3 

36 

7 

5 

5 

37 

18 


196,352 


1866. 


68,047 

106, 716 

36,186 

4,979 

3,246 

3,685 

1,506 

540 

583 

3,907 

918 

157 

315 

246 

1,526 

231 


155 

96 

40 

154 

28 

56 

1 

26 

15 

5 

8 

15 

12 


7 
12 


233,418 


1867. 


65,134 

117, 591 

33,712 

6.315 

3,204 

3,965 

2,156 

142 

209 

4,843 

1,032 

1,623 

203 

214 

1,372 

268 


97 
79 
22 
185 
42 
28 


17 
4 
8 
6 
2 
87 
44 
7 


242,731 


1868. 


47,571 

101,989 

29,605 

7,390. 

2,811 

3,302 

1,265 

699 

1,008 

14,529 

993 

149 

210 

171 

1,087 

268 

1 

134 

13 

52 

145 

33 

34 

3 

49 

2 

10 

22 

10 

3 

26 

21 


213,686 


1869. 


66,204 

99,605 

41,090 

10,643 

2,795 

2,999 

1,247 

1,111 

3,465 

23,453 

1,548 

146 

210 

378 

2,600 

508 


102 

60 

119 

376 

27 

90 


15 

25 

7 

5 

17 

4 

12 

38 


258,989 


1870. 


64,168 

72.368 

38,340 

10,  731 

2,210 

537 

525 

545 

2,678 

11,549 

2,081 

83 

156 

140 

2,441 

577 


34 
5 
23 
433 
34 
37 


20 

13 

14 

1 

11 

1 

9 

24 


211, 190 
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No.  5. — A  Statement,  in  detail,  of  the  Oc<mpation$  of  ImmignmU  arrived  in  the  United  States 

during  the  fiscal  year  ended  June  30,  1870. 


Occnpaticnis. 

Males. 

Females. 

1 
TotaL   i         Occnpations. 

Males. 

Females.    Total. 

mOFEMWOXAL  CALL- 

4 

43 

285 

3 
551 

7 

77 

282 

3 

232 

10 

2 

1 

1 
222 
131 

1 

4 

43 

285 

3 

551 

7 

77  . 

289 

3 

232 

10 

2 

1 

1  ' 
493 
131  1 

Miners ....  ......... 

4,763 

2 

19 

753 

1 

7 

8 

180 

2 

3 

167 

12 

1 

4,763 
2 

uitm. 

Mulders 

Nail-makers 

i  Painters ............ 

19 

753 

Chemliitii -...-.- 

'  Pilot 

1 

Clcrcf  vmcn ........... 

1  Plombers ....... 

7 

X)(fnti0ts ............. 

1  Potters 

8 

£Didn€»<Ts .  .......... 

Printers 

180 

farrier*  ............. 

i  Puddlers 

2 

Lt&wy  eni ............. 

;  Rope-makers 

■  Saadlers  ............ 

3 

"Xf  niiUri  Ana 

7 

167 

lij^atiiraliiitfl  .......... 

J^^il-makers 

12 

PhvaiciaDfl. .......... 

Sawyer 

1 

PriestJi  .* 

1  Seamstresses........ 

505 

505 

ILoDortem. ........... 

Shipwrights 

'  Shoeblnder 

9 

9 

Hurtceon  ............. 

1 

1 

Sarve vor ....  ........ 

'  Shoemakers 

1,557 

2 

7 

122 

1,660 

102 

1 

26 

8 

1,178 

29 

1 

8,061 

1,557 

Tciachem 

271 

1  Soapmakers 

1  Sninners 

2 

ProfcHsioDS  not  stated 

3 

10 

1  Stonecutters 

Tailors 

122 

Total 

i.a-M 

278 

Q  132 

43 

L703 

'PunnAi-B 

102 

ARTISTS. 

3 
1 

1 
1 
1 
3 
170 

3 

1 
1 
1 
1 
3 
190 

1  Telegraph  operator. . 
Tinners ............. 

1 

26 

Architects ........ 

Turners ... ...... 

8 

Carver ............... 

Weavers ............ 

1,178 

Sncrraver ............ 

"Wheelwrights 

■  Wool  sorter 

29 

Image-maker 

Lithographer 

Photographers 

Artiats  not  stated .... 

1 

Mechanics  not  stated 
Total 

8,061 

20 

31,372 

592 

31.964 

MISCELLANEOUS  OCCU- 
PATIONS. 

A  {rents  ............. 

Total 

180 

20 

200 

37 
2 

1 

1,611 

4 

4 

66 

51 

3 

35,550 

22 

331 

45 

2 

25 

1 

4 

21 

84,220 

SKUJ.ED  WOUKMEX. 

990 
21 
2,378 
3 
3 
9 
3 

362 
3 

727 

6 

4,421 

6 

1 

227 
6 

101 

10 

5 

2 

2 

990 

21 

2,378 

3 

3 

10 

3 

362 

3 

727 

6 

4,421 

6 

1 

228 

37 

Bakers 

Brokers 

2 

£arl)cr8 

;  Caterer ..' 

1 

Slacksmiths ......... 

1  Clerks 

1,611 
4 

lilock-makcrs. ....... 

i  Consuls.......... 

Boiler-makers. ....... 

Contractors 

4 

Bookbinders ......... 

1 

Cooks 

7 

73 

Braziers 

1  Dnitrirists 

51 

Brewers . ............ 

Fditors 

3 

Brick-makers . . 

Farmers 

100 

35,656 
22 

Butchers 

'  Firemen 

Cabinet-makers ...... 

Fishermen .......... 

331 

Carpenters 

i  Gardeners 

6 

51 

CaulkfTs. ............ 

I  Grocers ....... 

2 

Ciiandlcr 

Hotel-keepers 

^  Hunter 

25 

Cigar-makers 

Confectioners 

i 

1 

6 

j  Interpreters 

Jucclors 

4 

Coopers 

101 

10 

5 

2 

2 

21 

114 

2 

2 

357 

7 

23 

Cnrriers 

La  uorers ......... 

84,577 

Cutlers 

i  Laundresses  ........ 

7 

Distillers 

,  Lumbermen 

Manufacturers 

Merchants 

6 

49 

7,056 

6 

Divers 

49 

DresHmakers ......... 

21 

17 

36 

6 

7,073 

Dyers 

114 
2 
1 
1 
3 
2 
2 
58 
1 
1 
3 

409 

343 

13 

2,190 

258 

Nuns ^. 

36 

yile-makcrs 

Nurses 

6 

Tnller 

1 

1 

3 

2 

2 

58 

1 

1 

3 

409 

343 

13 

2,190 

258 

Officers  

16 

16 

Furrier 

Oneratives .......... 

23 

23 

Gilders 

1  Overseer 

1 

6 

39 

1 

>,420 

5, 115 

23 

117 

1 

Glaziers 

Petldlers ............ 

6 

Gunsmiths 

Ref uEces  . .......... 

10 

49 

Hatters 

'  Rentier 

1 

Hoe-maker 

1  Sailors 

1,420 

Instniment-maker . . . 

1  S«*rvants ............ 

9,146 

14,261 

Iron-workers 

Shenhertls  .......... 

23 

Jewelers 

!  Soldiers 

117 

Joiners 

Stewardess    ........ 

1 

1 

Iiooksmiths 

Students ............ 

188 

6 

15 

188 

^^fnmms 

Teamsters ...... 

6 

Millers 

Travelers 

15 

'Milliners 

17 

17 
4 

Total 

MiUwriffhts 

4 

136.058 

9,724 

145,  782 

1 

SPECIAL  REPORT   ON  IMMIGRATION. 


xxni 


Sa  b.Stat€meni  of  the  Occupation  of  Immig}'ants  arrived  in  United  States^  ^c— Continued. 

RECAPITULATION. 


Occupations. 


PrafesaoBaJ  callings 

Artisw 

Skilled  irorkmen 

lOseellAiMiOQS  occapations 

iriihoQt  occapaUon 

OecapaCkn  not  stated 

Aggregate 


Males. 


1,854 

180 

31,372 

136, 058 

3,806 

62,342 


235,612 


Females. 


278 

20 

592 

9,724 

12,723 

128,254 


151, 591 


Total. 


2,132 

200 

31,964 

145,  782 

16,529 

190,596 


387,203 


Xa  6.—^  Comparative  Statement  of  Immigration  and  Emigration  for  the  four  and  a  half 

years  from  July  1, 1866,  to  December  31,  1870,  incliuive. 


Period. 


Jolj  1  to  December  31, 1866 

Juurrl  to  June  30, 1867 

Fiical  jear  ended  June  30, 1867. 

Jilj  1  to  December  31, 1867 

Ciladaryear  1897 

Jiraarv  1  to  Jnne  30, 1868 

Tiaeal  year  ended  Jnne  30, 1868. 

/^T 1  to  December  31, 1868 

Caladaryear  1868 

/unary  1  to  Jnne  30, 1 869 

PWal  jear  ended  Jnne  30, 1869. 

JsIt  1  to  December  31, 1869 

Calaidar  rear  ld69 

JttnarT  f  to  .Jane  30, 1B70 

riaoiJ  v«ar  ended  Jone  30, 1670. 

/olj  1  to  December  31, 1870 

Cdeadar  jear  1870 


Total  for  4^  years 


9  C 


I 

(3 

"3 

o 
H 


^5 

Sep 
q  © 


174.068 
168,094 
342,162 
171,533 
339,627 
156, 615 
328,148 
109,  617 
326,232 
220,274 
389,891 
208,929 
429, 203 
227,856 
4.36,  785 
192, 142 
419,  998 


1,  689, 128 


all 


Z' 


S 

p 


-Sal 


34,153 
34,546 
68,699 
33,318 
67,864 
34,  017 
67,335 
39,  521 
73,538 
34,341 
73,  862 
43,608 
77,949 
38.278 
81,886 
*50,000 
88,278 


341,  782 


139, 915 
133,548 
273,463 
138, 215 
271,763 
122,  598 
260,813 
130,096 
252,694 
185,  933 
316,029 
165,321 
351, 254 
189,  578 
354,899 
142, 142 
331,720 


5 


25.353 
17,  842 
43,195 
28,184 
46,026 
17,775 
45, 959 
19,  312 
37, 087 
17,  811 
37,123 
26,105 
43,  916 
23,477 
49,582 
40, 218 
63, 695 


1, 347, 346 


216,  077 


o 
53 

% 

S 

s 


148, 715 
150,252 
298,967 
143,  349 
993,601 
138,840 
282,189 
150,305 
289,145 
802,463 
352,  768 
182,  824 
385,287 
204,379 
387,203 
151.  924 
356,303 


1,  473, 051 


i 


8,800 
16,704 
25,504 

5,134 
21,838 
16, 242 
21,376 
20,209 
36,451 
16,530 
36,739 
17,503 
34,033 
14,801 
32,  :)04 

9,782 
24,583 


125,  705 


*  Estimated. 


Xo.  7. — A  Comparative  Statement  of  Immigrationfor  the  ten  fiscal  years  from  July  1, 1860,  to 

June  30,  1870. 


Years  ended — 


JaM»,liJ<fl 
ivu  3d.  l^«2 
J«»30,1863 
J<ae»,1864 

Jawao.i^es 

J«a«  ».  1866 
Jmie  30,1867 
JoM  30, 18(58 
Jnn«30,ia69 
Jwtt  30, 1870 

Total. 


1- 

Passengers  not  immigrants. 

is 

**•     if, 

• 

p 
© 

u  ^-2 

a 

C  r>  P 

'•*it 

s.i:2 

U^ 

c3p 

2 

T. 

itizcns  of 
State 

C  C""  OB 

Total. 

be 

6 
S 

1 

o 

H 

O 

& 

J25 

H 

166, 216 

23,551 

2, 137 

25,088 

140,  528 

142,  665 

92,375 

20,314 

2,612 

22,926 

69,  449 

72,061 

155,  627 

22,811 

2,756 

25,567 

130,060 

132,  816 

220,251 

26, 142 

355 

26,497 

193,  754 

194, 109 

212,972 

31,609 

696 

32,  305 

180,667 

181,  363 

373. 229 

40,  731 

1, 794 

42,525 

330,704 

332,498 

342, 162 

39,118 

4.077 

43, 195 

2!»8,  967 

303,  044 

328, 148 

40.WJ0 

5,899 

45, 959 

282, 189 

288,088 

389,  891 

26,817 

10,306 

37,123 

352,  768 

363.  074 

436,  785 

33,865 

15,  717 

49,  582 

387,203 

402,I>20 

2.  717,  656 

305,  018 

46.349 

351,  367 

2,  366, 289 

2,  412,  038 
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No.  8. — A  Comparative  Statement  of  Immigration  for  tlie  ten  calendar  years  from  1861  to  1870, 

inclmive. 


Tears  ended— 


la 

o      ^ 

a  c^ 

a  ^V 
««^ 

-gap 

H 


December  31, 1861 . . 
December  31, 1862. . 
December  31, 1863. . 
December  31, 1864.. 
December  31, 1865. , 
December  31, 1866. . 
December  31, 1867. . 
December  31, 1868. . 
December  31, 1869. . 
December  31, 1870.. 

Total 


112,605 
114, 301 
199,  744 
221, 531 
287,390 
359,940 
339,627 
326,232 
429,203 
419, 998 


2, 810,  571 


Passengers  not  immigprants. 


s 
P» 


20,782 
22,  476 
23,529 
28,119 
38,338 
41,  449 
41,269 
29,017 
33,281 
41,202 


319,  462 


an 

n 


2,103 

2,820 

1,692 

221 

658 

3,651 

4,757 

8,070 

10,635 

22,493 


57,100 


Total. 


22.885 
25,296 
25,221 
28,340 
38,996 
45,100 
46,026 
37,087 
43,  916 
63,695 


376, 562 


s 
o 


i 


o 
^ 


89.720 
89.005 
174,  523 
193, 191 
248.  394 
314,  840 
293,601 
289.145 
385,287 
356,303 


2,434,009 


9 

a 


o 
H 


91,823 
91,825 
176, 215 
193,412 
249,052 
318,  491 
298,358 
297, 215 
395,922 
378,  796 


2,  491, 109 


No.  9. — A  Statement^  hy  Occupations^  of  the  number  of  Passengers  arrived  in  the  United  States 
for  the  fifty-one  years  ended  December  31, 1870.    [  The  dates  are  inclusive.'} 


Occupations. 


Laborers 

Parmers 

Mechanics,  not  specified 

Merchants 

Servants , 

Miners 

Mariners 

Clerks 

"Weavers  and  spinners 

Physicians 

Seamstresses,     dressmakers, 

and  milliners 

Clergymen 

Bakers 

Artists 

Butchers 

Tailors 

Shoemakers 

Manufacturers 

Lawyers 

Masons 

Engineers 

Teachers 

Millers 

Painters 

Printers 

Musicians 

Actors 

Hatters 

Other  occupations 

Occupations  not  stated,  and 

witiiout  occupation 


Prior  to 
1820. 


Total 

Deduct  citizens  of  the  United 
States 


Aliens 


1820  to 
1830. 


*250,000 


250,000 


250,000 


10,280 

15,005 

6,805 

19,434 

1,327 

341 

4,995 

882 

2,937 

805 


413 
415 
583 
139 
329 
9&i 
109 
175 
244 
793 
226 
275 
199 
232 
179 
140 
183 
137 
5,466 


1831  to 
1840. 


1 


101,  442 


176,  473 
24,649 


151,824 


53,169 

88,240 

56,582 

41.  881 

2,571 

368 

8,004 

1,143 

6,600 

1,959 

1,672 

932 

569 

513 

432 

2,252 

1,966 

107 

•    461 

1,435 

311 

267 

189 

369 

472 

165 

87 

114 

4,004 

363,252 


640,086 
40,961 


1841  to 
1850. 


599,125 


281,229 

256,880 

164,  411 

46,  388 

24,538 

1,735 

6, 398 

1,065 

1,303 

2,116 

2,096 
1,559 

28 

i,22:j 

76 
65 

I,  8:« 

831 

24 

654 

832 

33 

8 

14 

236 

233 

1 

2,892 

969,411 


1, 768, 175 
54,924 


1851  to 
1860. 


527,639 

404,  712 

179,  726 

124, 149 

21,058 

37,52:< 

10,087 

792 

717 

2,229 

1,065 

1.420 

92 

615 

108 

334 

336 

1,005 

1,140 

58 

825 

154 

210 

38 

40 

188 

85 

*13,844 

1,  544,  494 


2,874,687 
276,  473 


1861  to 
1870. 


526, 199 

211.  742 

163,994 

94,200 

91,204 

52,214 

18,788 

16,128 

3,233 

3,244 

3,405 

3.117 

6,766 

3,669 

5,651 

4,786 

4,563 

1,400 

1,  545 

4.682 

1,738 

2,109 

648 

1,484 

512 

612 

268 

102 

7,972 

1,572,938 


1,713,251    2,598,214 


2,  808,  913 
317,  462 


2,  491,  451 


!-Aggreg'e. 


1, 398, 516 

976,  579 

571.  518 

326,  052 

140, 698 

92,181 

48,  272 

20,0ia 

14,790 

10,353 

8,651 
7,443 
8.038 
6,159 
6,596 
8,420 
8,037 
4.520 
4.221 
6,992 
3,754 
3,637 
1,279 
2,131 
1,217 
1,341 
856 
358 
34,178 

4.  801, 537 


8, 518, 334 
714,  469 


7,  803,  865 


*  Estimated. 
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Ka  10.— Statement,  by  customs  ^trictSf  of  the  passengers  arrived  in  the  United  States  during 
At  calendar  tfear  1870,  distinguishing  citizen  from  alien  passengers,  and  permanent  from 
tmuktd  immigrants. 


IHfltrict«. 


Bailoii  and  Charlesto^nrn 

Sdprtovn 

GknoMter 

Sew  Bedford 

Ploridrace 

TiiriWd 

5«w  HsTen 

KnrYork 

PbflaWphia 

Erie 

BihiiDore 

Key  West 

Fernaodiiia 

TexM 

Saperior 

Pnppt  Sound 

OresQO 

WiOsinett^ 

Sn  Francisco 

Enroll 

PaHamaqnoddy 

Portkod  and  l^almoutb 

S«w  Orleans 

Detroit 

CbampUic 

Sslem  and  Beverly 

CbariestoD 

Bdblot'reek 

Ssrannah 

PensacoU 

'leBewec  ............... 

Pesri  River 

St  Angastine 

Ahtklr 

2?r^ 

Milvaakee 

Chicago 

Oswego 

Marblehead 

Portsmooth . .  . . . . . 

Xewburyport 

ICaini 

Kew  London 

Aggregate 


Whole   nnmber   of  passen- 

§era  arrived  in  the  United 
tates. 

Passengers  not  immigrants. 

§ 

B 

4 

Gb 
1 

a 

••a 

>Z5 

Citizens  of  the  United 
States. 

^B 

1,469 
11 

Total  passengers  not 
immigrants. 

•  - 

• 

a 

3 

33,962 

11 

123 

118 

10 

4 

11 

247,106 

582 

4 

10,037 

644 

12 

544 

818 

2,855 

1,732 

73 

14,368 

45.166 

24,607 

7,696 

5,329 

4,800 

12,233 

84 

21 

52 

4,477 

7 

8 

73 

928 

192 

198 

107 

2,158 

3,627 
11 

30,335 

31,804 
11 

123 

109 

9 

3 

2 

224, 688 

470 

4 

9,272 

565 

123 

4 

5 
1 

9 
1 
1 
9 
22,418 
112 

114 
10 

1 

6 

19,924 

92 

3 

3 

2,494 

20 

5 

227.182 

490 

4 

689 
79 

76 

765 

79 

12 

3 

60 

2,844 

416 

39 

1,620 

9,348 
565 

12 

12 

3 

541 

758 

11 

1,316 

34 

12,748 

45,166 

13,406 

3,428 

4,080 

4,800 

1,817 

84 

64 

833 

7 

3:^ 

936 

1 

541 

60 
428 
105 

22 

818 

2,416 

311 

17 

1,620 

439 

1,421 

56 

12,  748 

45,166 

21,871 

6,493 

4,417 

4,800 

5,484 

84 

2,736 

1,203 

912 

8,465 

3,065 

337 

11,201 
4,268 
1,249 

6,749 

3,667 

10,  416 

10 

6 

16 

70 
833 

9 

19 

1,690 

6 

5 

14 

19 

3,541 

6 

8 

73 

739 

12 
33 

1,851 

2,787 
1 

8 

8 

73 
401 

338 

189 
192 
119 
107 
35 
18 

527 
192 

41 

38 

79 

157 
107 

64 

29 

29 

35 

18 

18 

7 
I 

7 

7 
2 
2 

7 

2 
2 

f 

419,998 

41,202 

22,493 

63,695 

356,303 

378, 796 

n.— THE    ADVANTAGES    OFFERED  TO    IMMIGRANTS    BY   VARIOUS   SEC- 

'  TIONS  OF  THE  UNITED  STATES. 

If,  in  the  foregoing  review,  the  fact  has  been  established  that  the 
wealth,  power,  and  prosperity  of  our  country  have  been  greatly  aug 
men  ted  by  immigration,  the  question  naturally  presents  itself — what 
are  the  duties  of  the  Government  toward  the  immigrant,  and  what 
action  does  sound  policy  require  in  regard  to  an  interest  of  so  much 
national  imiK>rtancef 

Two  things  seem  imperatively  required  of  the  Government:  First, 
protection,  and  secondly,  trustworthy  information.  Philanthropy  alone 
would  dictate  that  we  do  all  in  our  power  to  aiford  the  immigrant  pro- 
tection against  improper  treatment  on  the  sea  voyage  hither  and  against 
imposition  after  his  arrival;  and  when  the  benefits  which  he  coufexB 

H.  Ex,  1 m 
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upon  the  country  are  considered,  this  philanthropic  motive  is  supple- 
mented by  a  sense  of  reciprocal  obligation.  Moreover,  as  the  ill  treat- 
ment on  shipboard  and  on  shore  to  which  some  passengers  are  yet  subject 
tends  to  discourage  immigration,  and  thus  deprive  the  country  of  the 
advantages  resulting  therefrom,  self-interest,  which  is  as  powerful  as  a 
more  elevated  motive,  demands  that  adequate  protection  be  afforded. 

The  passenger  act  of  1855  was  intended  to  benefit  those  who  cross  the 
ocean  in  the  steerage  of  passenger  vessels ;  and  although  since  its  enact- 
ment marked  improvement  in  their  comfort  has  taken  place,  yet  the 
impositions  which  are  still  to  some  extent  practiced  upon  comparatively 
helpless  people,  and  the  discomfort  to  which  they  are  exposed,  make 
necessary  either  more  stringent  enactments  or  a  better  enforcement  of 
existing  laws. 

Unexpected  obstacles  to  the  strict  enforcement  of  the  above  act  have 
been  encountered  in  consequence  of  the  construction  given  to  it  by  its 
authorized  interpreters.  While  it  is  to  be  regretted  that  so  excellent  a 
law  has  not  been  and  perhaps  cannot  be  strictly  enforced,  the  hope  is 
entertained  that  the  efforts  of  the  Treasury  Department  to  procure  con- 
current legislation  on  the  part  of  the  leading  nations  of  Europe  and  of 
the  United  States  will  be  successful. 

While  the  dictates  of  philanthropy  as  well  as  of  self-interest  demand 
that  adequate  protection  should  be  given  to  immigrants,  the  duty  of 
obtaining  and  diffusing  trustworthy  information  is  equally  obligatory 
upon  the  Government. 

Although  the  natives  of  foreign  countries  no  longer  believe  the  exag- 
gerated representations  which  were  formerly  made  by  interested  parties 
as  to  the  iinbounded  wealth  of  this  country — that  silver  and  gold  coin  could 
be  picked  up  in  the  streets  of  the  large  cities,  and  that  animal  food,  pre- 
pared for  consumption,  was  to  be  gratuitously  supplied  to  them  upon  their 
debarkation — yet  the  advantages  and  inducement  which  tUe  various  por- 
tions of  our  country  offer  to  intending  emigrants  are  not  so  well  known. 

With  the  view  of  affording  to  the  immigrant  such  trustworthy  infor- 
mation in  regard  to  the  several  States  as  would  guide  him  in  making 
an  intelligent  choice  of  a  home,  the  undersigned  prepared  and  for- 
warded to  the  assessors  of  internal  revenue  in  all  the  States  west  and 
south  of  Pennsylvania  circulars  containing  the  following  questions : 

1.  Can  land  be  purchasod  or  rented  in  your  district,  suitable  for  small  farms,  on 
favorable  terms  f 

2.  What  is  the  price,  per  acre,  of  small,  improved  farms  t  State  what  proportion  hae 
been  under  cultivation,  how  much  is  fenced,  and  the  kind  of  buildings. 

3.  What  is  the  price,  per  acre,  of  improved  land,  what  proportion  has  been  under 
cultivation,  and  how  much,  if  any,  is  fenced  f 

4.  What  is  the  yearly  rent  for  small,  improved  farms  t  If  rented  on  shares,  what 
share  does  the  owner  receive  f    Does  the  latter  provide  stock,  implements,  or  seeds  T 

5.  What  are  the  chief  articles  of  production,  and  what  are  the  present  prices  of  two 
or  three  of  them  f 

6.  What  is  the  distance  to  a  market  town,  a  railroad  station,  or  a  steamboat  landing  f 

7.  What  is  the  general  quality  of  laud  and  the  kind  pf  timber  T 
H.  For  what  kind  of  labor  is  there  a  demand  f 

9.  What  mills  or  factories,  if  any,  are  in  o}>eration,  or  in  progress,  requiring  skiUed 
labor  t 

10.  Are  there  in  your  vicinity  any  railroads  or  other  public  works  in  progress,  requir 
ing  common  labor  t    K  so,  how  far  distant  T 

11.  If  any  foreign-born  workmen  are  employed  in  your  district,  please  give  the  pre- 
ponderating nationality. 

12.  Please  state  any  advantages  which  your  district  can  offer  to  laborers,  mechanics, 
or  smaU  farmers.  Is  there  much  land  of  good  quality  and  weU  watered  yet  nn- 
occupied  f 

13.  What  are  the  prices  of  ordinary  farm  stock,  sound  and  in  good  condition,  via : 
Working  oxen,  per  pair :  working  horses,  per  pair ;  working  mules,  each ;  milch  oows, 
each ;  sheep,  each ;  stock  hogs,  per  pound  T 
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Replies  to  tbe  above  qaestions  from  the  assistant  assessors,  in  uearly 
every  part  of  the  Western,  Southern,  and  Pacific  States,  and  the  Terri- 
Umikj  have  been  received,  and  the  data,  as  classified  and  compiled, 
entitled  Inpobmation  for  Immigrants,  are  presented  in  the  following 
pages. 

This  information,  though  not  so  full  in  regard  to  some  States  and  Ter- 
ritories as  is  desirable,  may  in  general  be  received  with  confidence. 
Perhaps,  in  some  instances,  those  who  obtained  and  furnished  the  facts 
have  unwittingly  permittea  their  opinions  to  be  somewhat  influenced 
by  local  attachments. 

Tables  showing  the  wages  paid  in  the  several  States  and  sections  for 
Factory,  Mechanical,  and  Farm  labor;  also^  the  cost  of  provisions,  gro- 
oeiies,  dry  g€K>ds,  and  house  rent  in  the  various  manufacturing  districts 
of  tiie  country,  are  also  appended  to  this  report. 
Very  respectfully,  your  obedient  servant, 

EDWAED  YOUNG, 

Chief  of  Bureau. 

floiL  G^OBaS  S.  BOUTWELL, 

Secretary  of  the  Treasury. 
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REL.iTIVE  TO 

THE  PRICES  AND  RENTALS  OF  LAND,  THE  STAPLE  PRODUCTS,  FACILITIES 
OF     ACCESS    TO  MARKET,  COST  OF    FARM  STOCK,  KIND 
OF  LABOR  IN  DE^UND  IN  THE  WESTERN 
AND  SOUTHERN  STATES, 
ETC.,  ETC. 

TO  WHICH  ARE  APPENDED 

TABLES 

SHOWING  THE  AVERAGE  \VEEKLY  WAGES  PAID  IN  THE  SEVERAL  STATES 
AND  SECTIONS  FOR  FACTORY,  MECHANICAL,  AND  FARM  LABOR ; 
THE  COST  OF  PROVISIONS,  GROCERIES,  DRY  GOODS, 
AND  HOUSE  RENT  IN  THE  VARIOUS  MANU- 
FACTURING DISTRICTS  OF  THE 
COUNTRY,    IN    THE 
YEAR  1869-70. 
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[The  following  informatiou  has  been  compiled  from  the  returns  of 
assistant  assessors  of  Internal  Revenue  in  the  various  collection  districts 
of  the  States  and  Territories  hereinafter  named,  made  in  response  to 
inquiries  addressed  by  the  undersigned  to  most  of  them  in  the  winter  of 
1869-'70 ;  to  others  at  a  more  recent  date.  This  explanation  is  rendered 
necessarj^  by  the  fact  that  changes  in  the  prices  of  certain  products,  from 
those  given  in  the  following  pages,  have  since  occurred,  especially  of 
wheat,  which  has  advanced,  and  of  raw  cotton,  which  has  considerably 
receded.] 


I.  MIDDLE  STAf  ES. 
PENNSYLVANIA,  MARYLAND,  AND  WEST  VIRGINIA. 


II.  WESTERN  AND  NORTHWESTERN  STATES  AND  TERRITORIES. 

OHIO,   KENTXrCKX,  INDIANA,  ILLINOIS,  MICHIGAN,  WISCONSIN,   MINNESOTA,  lOT^'A 
MISSOUKI.  KANSAS,  NEBRASKA.  COLORADO,  DAKOTA,  AND  IDAHO. 


lU.  SOUTHERN  AND  SOUTHWESTERN  STATES  AND  TERRITORIES. 

VIRGINIA,    NORTH    CAROLINA,  SOUTH   CAROLINA,  GEORGIA,.  FLORIDA,  ALABAMA 
MISSISSIPPI,    TENNESSEE,    ARKANSAS,    LOUISIANA,    TEXAS, 

NEW   MEXICO,    AND    ARIZONA. 


IV.  PACIFIC  STATES  AND  TERRITORIES. 
CAI-IFORNIA,  OREGON,  WASHINGTON,  AND  NEVADA. 


L  MIDDLE  STATES. 


PENNSYLVANIA. 

Area,  29,440,000  acres;  population  in  1870,  3,519,601. 

Can  land  he  purchased  or  rented  in  your  district  suitable  for  small  farms 
^fmrahle  terms  f 

•Backs,  Lehigh,  Montgomery,  Berks,  Susquehanna,  Perry,  Adams, 
Bedford,  Warren,  Clearfield,  Venango,  and  Crawford :  it  can.  Lancaster, 
Schuylkill,  Blair,  Montour,  Columbia,  Juniata,  Union,  Cumberland,  and 
Tork :  it  cannot.  Chester  and  Lebanon :  not  on  terms  that  would  recom- 
mend it  to  settlers.  Carbon:  reasonably  so.  Cambria:  arable  land 
in  this  part  of  Pennsylvania  is  generally  held  in  tracts  of  from  100  to 
200  acres.  Erie:  land  is  w^orth  from  $50  to  $1,000  per  acre;  can  be 
rented  on  favorable  terms.  Indiana:  farms  can  be  piu*chased  upon 
reasonable  terras.  Beaver :  not  much  for  sale  or  rent ;  the  price  is  high. 
Luzerne :  the  land  is  owned  by  coal  operators,  and  a  small  portion  thereof 
is  farmed  by  hands  employed  by  them. 

What  is  thepri^eper  acre  of  small  improved  farms  t  State  what  pro- 
portion  has  been  under  cultivatioHj  hoio  much  is  fenced,  and  the  kind  of 
buildings. 

Bucks:  from  $140  to  $175  per  acre;  all  under  cultivation,  and  well 
fenced;  good  buildings.  Lehigh  :  from  $175  to  $225  i^er  acre ;  all  ara- 
ble lauds  are  under  cultivation,  fenced,  and  have  good  substantial  build- 
ings ;  Swiss  bams,  and  houses  built  mainly  of  hard  atone.  Montgomery : 
from  ^75  to  $150  per  acre;  the  greater  part  under  cultivation;  gene- 
rally fenced;  buildings  mostly  of  stone  and  brick.  Chester:  from  $100 
10^250  per  acre ;  all  under  cultivation  and  fenced ;  buildings  ordinarily 
good;  some  verj' fine.  Berks:  from  $150  to  $200  per  acre;  all  under 
cultivation,  and  all  fenced ;  buildings  of  stone,  brick,  and  frame.  Lan- 
caster: from  $100  to  $800  per  acre;  all  under  cultivation;  the  buildings 
are  mostly  frame  and  brick,  modern,  convenient,  and  comfortable. 
Lebanon :  from  $200  to  $250  per  acre;  about  nine-tenths  under  cultiva- 
tion; very  little  timber;  buildings  of  brick  and  stone.  Schuylkill: 
t6()  per  acre.  All  under  cultivation  and  fenced ;  buildings  good.  Car- 
bon: from  $40  to  $75  x>er  acre;  about  two-thirds  under  cultivation,  and 
about  three-quarters  fenced ;  generally  wooden  buildings  two  and  a  half 
stories  high.  Susquehanna:  from. $45  to  $60;  about  one-third  under 
cultivation;  two-thirds  fenced;  and  quite  good  farm  buildings.  Blair: 
from  $80  to  $100 ;  two-lhirds  cultivated  and  fenced ;  good  frame,  plank, 
or  brick  buildings.  Montour:  from  $175  to  $225  per  acre;  about  one- 
half  under  cultivation  and  fenced ;  ordinary  frame  buildings.  Columbia : 
from  860  to  $160  per  acre ;  three-quarters  under  cultivation  and  fenced. 
Mostly  comfortable  frame  buildings.  Juniata:  about  $100  per  acre; 
Dearly  all  under  cultivation  and  fenced ;  generally  frame  buildings.  Union : 
$150  per  acre;  all  fenced;  buildings  of  stone  or  brick.  Perry:  land 
ranges  from  $50  to  $150  i)er  acre  for  farms  of  30  to  50  acres  with  ordi- 
nanr  improTements.  In  limestone  sections,  for  large  farms,  from  $75  to 
llOOper  acre,  including  timber  land.  Cumberland:  average  $150  per 
acre;  all  under  cultivation  and  fenced;  buildings  excellent.  York: 
from  $30  to  $100  per  acre;  from  three-quarters  to  seven-eighths  under 

•  Names  of  counties  from  which  returns  have  been  received.    . 
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cultivation  ;  all  fenced  ;  buildings  generally  brick  and  frame.  Adams: 
farms  of  from  50  to  KM)  acres,  with  small  buildings,  can  be  purchased  at 
from  $50  to  $75  per  acre  ;  farms  of  from  120  to  200  acres,  with  substan- 
tial brick  or  stone  houses  and  large  commodious  bams,  three-quarters 
under  cultivation,  with  30  to  40  acres  of  woodland,  all  under  moderately 
good  fencing ;  can  be  purchased  at  reasonable  prices.  Bedford :  $25  per 
acre ;  about  one-half  fenced  and  under  cultivation.  Cambria :  from  $20 
to  $50  per  acre;  about  one  half  the  land  occupied  is  or  has  been  fenced 
and  cultivated.  This  l>eiug  a  mountainous  region  much  land  is  yet  in 
forest,  and  much  of  it  never  can  be  used  for  farming  purposes,  and  is 
valuable  only  for  its  timber  and  minerals.  The  buildings  are  principally 
of  a  very  primitive  character,  but  comfortable.  Warren :  from  $25  to 
$50  per  acre ;  one-half  to  two-thirds  under  cultivation,  and  nearly  all 
fenced;  none  but  frame  buildings.  Erie:  small  farms  in  this  division 
are  worth  from  $100  to  $300  per  acre,  and  near  the  city  are  valued  at 
$1,000  per  acre,  nearly  all  under  cultivation  and  fenced.  The  buildings 
are  generally  good,  frame  or  brick.  Clearfield :  $33  per  acre ;  one-half 
under  cultivation  and  fenced;  generally  frame  buildings.  Venango: 
small  improved  farms  are  worth  from  $15  to  $30  per  acre :  about  two- 
thirds  under  cultivation  and  fenced ;  generally  wood  buildings.  Craw- 
ford :  from  $30  to  $50  per  acre.  From  one-half  to  three-quartei's  cleared, 
with  ordinary  farm  buildings.  Indiana :  farms  convenient  to  railroad, 
with  passable  buildings  and  fences,  rate  from  $30  to  $60  per  acre ;  from 
6  to  10  miles  distant,  at  from  $15  to  $30.  Beaver :  from  $40  to  $150  iK*r 
acre,  according  to  location  ;  about  one-half  under  cultivation  and  fenced. 
Wooden  buildings  generally. 

What  is  the  price  per  acre  of  unimproved  land  f  WJiat  proportion  is 
cleared,  and  how  mtich,  if  any^  is  fenced  f 

Bucks :  there  is  no  unimproved  land.  Lehigh :  no  unimproved  land 
except  mountain  land,  which  is  neither  fenced  nor  cleared.  Value  per 
acre,  $5.  Montgomery:  the  price  of  unimproved  land  from  $5  to  $200 
per  acre,  according  to  location  and  quality  of  soil ;  mostly  fenced.  Ches- 
ter :  none,  except  a  small  portion  of  each  cultivated  farm  remaining  in 
woodland  for  the  sake  of  the  timber.  Berks:  no  unimproved  land  ex- 
cept mountain  and  iron-ore  land,  and  that  varies  greatly  in  price,  from 
$10  to  as  many  hundreds  per  acre ;  such  laud  is  not  cleared.  Lancaster: 
very  little  unimproved  land  except  such  as  is  only  suitable  for  growing 
chestnut  and  sprout  timber;  from  $100  to  $150  per  acre;  mostly  fenced. 
Schuylkill :  the  unimproved  land  is  co^l  and  mountain  land  which  cannot 
be  improved,  and  is  worth  from  $50  to  $500  per  acre.  Carbon :  from  $1 
to  $15  per  acre;  scarcely  any  cleared  or  fenced.  Susquehanna :  $40  per 
acre;  about  one-quarter  cleared  and  fenced.  Blair :  mountain  laud  from 
$2  to  $10  per  acre;  not  fenced  and  without  butldings.  Montour:  only 
mineral  lands,  of  uncertain  value.  W^yoming,  Columbia,  and  Juniata: 
no  unimproved  land  that  can  be  improved.  Union:  none  except  moun- 
tain land,  which  sells  for  wood  or  timber  lots  at  from  $20  to  $50  per 
acre.  Perry :  for  good  timber  land  from  $20  to  $40  per  acre.  Kidge 
land  from  $20  to  $30;  about  one-quarter  is  cleared,  and  three-quarters 
fenced.  York :  from  $10  to  $30  per  acre;  none  cleared,  and  none  fenced. 
Adams:  from  $25  to  $30  per  acre,  without  buildings,  under  ordinary 
fencing;  from  one-half  to  five-sixths  uncleared.  Bedford:  $5  per  acre; 
none  cultivated  nor  fenced.  Cambria:  it  has  but  a  nominal  value,  ex- 
cept for  timber  and  mineral ;  mountain  timber  land  can  be  bought  at 
from  $1  to  $10  per  acre.  Warren :  from  $10  to  $40  per  acre ;  about  three- 
quarters  cleared,  nearly  all  fenced.  Clearfield:  from  $20  to  $G0  i>er 
acre;  from  one-quarter  to  one-half  improved  and  fenced.    Venango: 
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from  85  to  825  per  acre ;  none  feleared  and  none  fenced.  Crawford : 
very  little  sucb  laud  in  this  region.  The  price  would  probably  be  from 
|20to  $25  per  acre.  Indiana  and  Beaver:  from  $20  to  $50  per  acre ;  very 
little  fenced  or  cleared.  Luzerne:  all  coal  land;  from  $100  to  $600 
per  acre. 

TDiat  18  the  yearly  rent  of  small  improved  farms  f  If  rented  an  shares^ 
that  share  does  the  owner  receive  f  Does  the  latter  provide  stocJcy  imple- 
menU^  or  9eeds  f 

Bucks:  from  $600  to  $1,000  a  year;  when  rented  on  shares  the  owner 
receiver  one-balf  of  the  crop ;  the  renter  finds  stock,  seed,  and  labor. 
Lehigh :  the  owner  receives  one-half  of  all  winter  grain  and  corn,  and 
oue-Uiird  of  oats,  barley,  buckwheat,  &c. ;  he  keeps  the  farm  in  repair, 
iudading  fence,  material,  fertilizers,  &c. ;  furnishes  one-half  the  seed ; 
the  tenant  provides  stock,  implements,  labor,  &c.  Montgomery :  rent 
about  $8  per  acre;  on  shares,  owner  receives  one-half  the  product, 
famishes  one-half  the  seeds,  and  sometimes  provides  half  the  stock. 
Chester :  from  $300  to  $500  per  annum  ;  if  on  shares,  the  owner  receives 
one-half  of  the  product;  sometimes  provides  implements  and  seeds,  but 
Dot  stock.  Berks:  yearly  rental  from  $1,000  to  $2,000,  according  to 
size  of  farm  and  quality  of  land ;  if  rented  on  shares  the  owner  gets 
one-half ;  owners  rarely  provide  stock,  implements,  or  seeds.  Lancaster : 
about  $13  per  acre  per  annum  for  good  land ;  generally  rented  on  shares, 
the  owner  receiving  one-half  of  the  grain  crop,  he  furnishing  half  the 
seeds.  Lebanon :  the  owner  gets  one-half  the  crop,  he  furnishing  one- 
half  the  seeds.  Schuvlkill:  the  owner  receives  the  value  of  one-half  the 
product,  after  deducting  the  cost  of  implements  and  seeds.  Carbon, 
Clearfield,  and  Venango :  the  ow^ner  receives  one-third ;  provides 
nothing.  Susquehanna :  about  three  per  cent,  upon  the  value  of  farm  ; 
the  owner  provides  one-half  the  seeds  only,  and  receives  half  the  product. 
Blair:  the  owner  receives  two-fifths  of  product,  and  provides  nothing. 
Montour:  the  owner  receives  one-half  the  product,  and  furnishes  half  of 
the  seeds  and  implements,  but  no  stock.  Columbia,  Juniata,  Union, 
Perrj^,  and  Cumberland:  the  owner  receives  one-half,  furnishing  half 
the  seed  ;  York  and  Bedford :  owner  receives  one-third,  and  sometimes 
two-fifths,  and  provides  nothing.  Adams,  Cambria,  Warren,  and  Erie : 
one-half  the  yield,  furnishing  half  the  seeds.  Crawford :  from  $1  50  to 
$2  an  acre ;  on  snares,  one-third.  Indiana :  the  same.  Beaver  :  one- 
half  the  product. 

What  are  the  chief  articles  of  production,,  and  what  are  the  present  prices 
of  two  or  three  of  theni^ 


Articles  of  production. 


Wheat.... 
Do 

per  bushel.. 

do 

Do , 

do 

Do 

do 

Do 

. . ......  do  . . .... 

Do 

Do 

do  ...... 

do 

Com 

do 

Do 

do 

Do 

do 

Do 

do 

Do 

..do 

Do 

do 

Do 

do 

$1  00 


1 
1 
1 
1 
1 
1 


05 
10 
15 
25 

30 
40 
65 
75 

80 
85 
90 
00 


1  10 


Counties. 


Blair,  Ferry,  Berks,  Adams,  Bedford. 
Lebanon,  Juniata,  Bucks. 
Lancaster,  Union,  Indiana,  York. 
Chester,  Montour. 

Bucks,  Columbia,  Cumberland,  Beaver. 
Montgomery,  Lehigh,  Cambria,  Warren. 
Cleartield,  Adams. 
Adams. 

Lancaster,  Union,  Perry,  York. 
Juniata. 

Lehigh,  Lebanon,  Cumberland,  Indiana. 
Berks,  JBlair,  Montour,  Columbia. 
Bucks,  Montgomery,  Carbon,  Erie,  Clear- 
field, Venango,  Crawford. 
Cambria. 
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Articles  of  production. 


Oat« per  bushel . . 


Do 

Do. 

Do. 

Do. 

Do. 

Do. 

Do, 

Do. 

Do 


do 
do 
do 
do 
do 
do 
.do 
do 
do 


Potatoes do 


Do. 
Do. 
Do 
Rye. 
Do 
Do 
Do 
Do 
Do 
Do 


do 

do 

do 

.do 

do 

do 

.do 

.do 

.do 

.do 


Coal per  ton. , 

Do do 

Iron do 

Butter  .• per  pound . 

Do. do 

Petroleum  oil ..  .per  barrel. 


Prices. 


|0  30 

40 

42 

45 

40c.  to  50c. 

50 

55 

60 

70 

75 

50 

60 

65 

70 

80 

85 

90 

1  00 

1  10 

1  15 

1  20 

2  50 

3  00 
30  00 

35 
40c.  to  50c. 
5  00 


Counties. 


Cambria. 

Union,  Perry,  Adams. 

Jnniatii,  Cumberland,  Montour. 

Lebanon,  York,  Indiana,  Cumberland. 

Susquehanna. 

Warren,  Erie,  Venango,  Lehigh. 

Chester. 

Bucks,  Montgomery,  Beaver. 

Carbon. 

Clearfield. 

Adams,  Lehigh,  Union,  Crawford,  Beaver. 

Carbon,  Montour. 

Berks,  Erie. 

Bucks,  Montgomery,  Blair. 

Adams,  Cumberland. 

Lebanon. 

Perry. 

Berks,  York,  Bedford. 

Carbon,  Cambria,  Beaver. 

Lehigh. 

Clearfield. 

SchuylkiU. 

Luzerne. 

Schuylkill. 

Warren. 

Susquehanna. 

Venango. 


WMt  is  the  distance  to  a  marJcet  toicrij  a  railroad  station,  or  a  steamboat 
landing  f 

Bucks:  the  distance  to  Philadelphia  market  is  18  miles;  to  railroad 
station  12  miles;  average  distance  to  stations  3  miles.  Lehigh:  a 
ready  home -market  for  everything ;  there  is  more  consumed  than  pro- 
duced. Montgomery:  average  distance  to  market  7  miles;  railroads 
pass  through  the  division.  Chester :  Westchester  is  a  market  town  6 
miles  distant  from  the  farthest  part  of  the  division.  Berks :  Reading  is  a 
market.to\vn,  and  has  two  or  three  railroad  stations.  Lancaster :  market 
towns  and  railroad  stations  w  ithin  the  district.  Lebanon :  the  Lebanon 
Valley  railroad  runs  through  the  county ;  we  have  six  or  seven  Kiilroad 
stations.  Schuylkill :  market  town  about  1 5  miles  distant ;  railroad  station 
10  miles;  no  steamboat  landings.  Carbon:  average  about  5  miles.  Sus- 
quehanna :  to  market  town  about  5  miles ;  railroad  station  7  miles.  Blair : 
15  miles  is  the  greatest  distance.  Montour :  average,  3  miles.  Columbia : 
we  have  a  railroad  at  our  very  doors.  Juniata:  Pennsylvania  Central 
Railroad  runs  through  the  county.  Union :  average  distance  10  miles. 
Perry:  from  Bloomfield  5  miles  to  railroad  and  canal,  at  Newport. 
Cumberland:  market  towns  are  very  near,  and  there  are  two  railroads 
in  the  county.  York:  Hanover  is  a  railroad  town.  Adams:  three  mar- 
ket towns,  and  principal  railroad  stations  in  the  county.  Bedford :  8 
miles  to  railroad  station.  Cambria :  market  town  and  railroad  station 
centrally  situated.  Warren :  we  are  so  near  the  oil  region  that  every 
farm  is  a  market,  and  a  good  one  too ;  we  are  6  miles  from  one  railroad 
and  9  from  another,  both  in  this  county.  Erie:  six  miles  from  the  ex- 
treme portion  of  the  division.  Clearfield:  a  railroad  station  in  the  cen- 
ter of  the  county.  Venango :  fifteen  miles  to  the  farthest  point  from 
railroad  station.  Crawford:  not  farther  than  10  miles  from  any  point 
within  the  county.    Indiana :  The  Pennsylvania  Railroad  has  a  branch 
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to  theoonnty  town,  which  is  central.  Beaver:  from  1  to  10  miles;  sev- 
eral railroad  stations  and  steamboat  landings.  Luzerne:  the  principal 
tradinjr  cities  for  this  region  are  New  York  and  Philadelphia;  several 
railroads  run  through  Scranton,  our  county  town. 

What  is  the  general  quality  of  land  and  the  kind  of  timber  f 
Bucks:  loamy  sand;  timbered  with  oak,  hickory,  and  chestnut;  the 
land  generally  ift  in  a  high  state  of  cultivation.    Lehigh :  most  of  the 
land  consists  of  a  rich  heavy  loam ;  a  limestone  country,  chiefly;  several 
townships    have  a  gravelly  soil,  and  are  not  so  productive.     Mont- 
gomery :  land  generally  good ;  timber — white  and  black  oak  and  hickory, 
with  many   other  kinds.    Chester:   quality  of  land  first-class;    oak, 
hickory,  and   chestnut.    Berks:   the  land  is  limestone,  generally  of 
excellent  quality ;  oak,  hickory,  chestnut,  maple,  and  pine.    Lancaster: 
limestone;  oak,  hickory,  chestnut,  &c.;  Lebanon:  limestone  and  some 
gravel;  oak  and  chestnut.    Schuylkill:  poor:  pine,  hemlock,  and  oak. 
Carbim:  laud  of  medium  quality  only;  timber,  principally  hemlock. 
Sus4|uehanna:  medium  quality;   hemlock,  maple,  and  beech.    Blair: 
limestone ;  white  and  red  oak,  chestnut,  pine,  and  hemlock.    Wyoming : 
nothing  can  be  said  to  encourage  emigration  in  this  direction.    Colum- 
bia :  along  the  river  sandy  loam  and  gravel ;  back  of  it  red  shale,  &c.. 
Juniata >  limestone  land;  oak,  timber.    Union:  limestone,  gravel,  and 
some  red  shale,  and  a  good  deal  of  mountain  land.    Perry  :  limestone, 
red  shale,  gravel,  and  slate ;  white  oak,  hickory,  chestnut,  and  chest- 
nut-oak.    Cumberland:   limestone,  gravel,  and  slate;  oak  and  chest- 
nut.   York:  good  limestone  land;  white  oak,  chestnut,  &c.    Adams: 
ordinary  quality,  mostly  granite  and  slate;  chestnut,  hickory,  oak,  ma- 
ple, ash.    Bedford :  limestone  and  slate;  black  and  white  oak,  chestnut, 
pine.    Cambria:  soil  generally  thin  and  cold;  white  pine  and  hemlock 
in  abundance ;   oak,  cherry,  poplar,  ash,  and  chestnut  in  fair  supply. 
Union:  the  land  is  mostly  good,  and  has  a  great  variety  of  timber 
and  good  water.     Erie  :  quality  diversified ;  gravelly,  sandy,  clay,  and 
loam;  hickory,  oak,  chestnut,  hemlock,  beech,  maple,  walnut.    Clear- 
Held:  the  soil  is  light;  pine,  white  oak,  and  hemlock.    Venango:  the 
land  is  thin  and  rather  poor ;  the  timber  is  mostly  white  oak  and  chest- 
nut.   Crawford :    clay  loam ;   oak,  birch,  maple,  pine,  and  poplar.    In- 
diana :  the  quality  of  the  land  is  reasonably  good ;  in  the  northeast  part 
of  the  county  the  timber  is  white  pine,  in  all  the  rest  oak.   Beaver :  the 
land  is  genei'ally  clay,  in  some  places  sandy ;  timber — oak  and  hickory. 
Luzerne:  land  poor  and  stony ;  timber — hemlock  and  pine. 
For  tcJiat  kind  of  labor  is  there  a  demand  f 

Allegheny:  skilled  labor  for  the  numerous  glass-works,  steel-works, 
iron  furnaces,  rolling-mills,  and  founderies,  mjichine-shops,  and  other 
extensive  manufactories  in  Pittsburg  and  vicinity.  Bucks,  Lehigh, 
Montgomery,  and  Cambria :  farm  labor.  Chester :  good  farm  labor 
is  at  all  times  in  demand ;  good  mechanics  also  required.  Berks:  labor 
is  not  in  demand  at  present;  in  brisk  times  manufactories,  machine- 
shops,  «S:c.,  employ  nine-tenths  of  the  laboring  population.  Lancaster : 
only  a  limited  demand  for  ordinary  farm  labor.  Schuylkill :  miners  and 
common  laborers.  Carbon  and  Montour :  all  kinds.  Susquehanna  and 
Blair:  mechanics.  Union:  a  few  farm  hands,  and  a  great  demand  for 
female  help.  Perr^',  York,  Adams,  Juniata,  Bedford,  Indiana,  Venango, 
andBeiiver:  no  demand  at  present  for  any  kind  of  labor.  Cambria: 
miners,  iron- workers,  machinists,  builders,  and  their  unskilled  auxiliaries. 
Warren  :  nearly  every  kind,  at  fair  wages ;  ditchers  and  tile-makers  are 
greatly  needed,  Krie:  during  the  season  of  navigation  there  is  a  de- 
mand for  common   and  farm  labor.    Clearfield :  labor  is  required  only 
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for  lumbering  during  a  part  of  the  year.  Crawford:  mechanics  and 
farm  laborers.  Luzerne:  miners,  common  laborers,  and  mechanics. 
Philadelphia:  The  following  is  a  partial  exhibit  of  the  manufactures  of 
the  city  of  Philadelphia,  in  1870,  taken  from  the  returns  in  the  office  of 
Superintendent  of  the  Census : 


Maoafactarea. 


Boot«  and  shoes 

BfMtt  and  shoe  fitters 

Brickniakers 

Hrt*  weries 

Bakeries 

Bread,  cake,  ice-cream,  &.c. . 

Blacksmiths 

BrasQ  foanders 

C  igars 

rarriages 

Carriages,  (chOdren's) 

Carpets 

Ciuifectionary 

Cabiuet-makers 

Coopers 

Clothinji 

Carpeutens  and  baUders 

Cari»euters 

Cotton  mills 

Drnp*  and  chemicals 

Fomuieries,  (iron) 

(i  rist  mills 

Glass  works 

Hosiery 

Jewelers 

Machinists 

Machinery  and  tnbing 

Plurabersand  gas-titters 

Printers 

P»|>er  mills 

Painters 

Pianos 

Paints,  lead,  and  linseed  oil. 

Patent  medicines 

Planing  mills 

Sa*hes'.  dot»r«,  and  blinds  . . . 

Sewin^r  machines 

S<Kii>  and  candles 

Sii'^ar  refineries 

Tiri;*nnths 

W«»olen  mills 

Yams 


f     i 

J* 

1    ^ 

1     « 

^m 

^ 

• 

s 

Cr 

:          S 

C 

^          1 

>• 

® 

s 

k          1 

••* 

c 

X 

tf 

s 

e 

"51 

s 

fi 

^       ' 

;; 

t 

674 

n.  274, 636 

!           1* 

57,150 

80 

1, 814. 500 

i          53 

3, 221,  450 

'        391 

768, 075 

10 

44,700 

139 

200.685 

23 

383,750 

345 

986,040 

118 

1, 707.  497 

4 

59.100 

905 

2,363,650 

81 

266.750 

138 

1,  767.  955 

59 

409,487 

310 

4,  369.  114 

!          87 

1,  110.  WO 

1         148 

383,050 

21 

2,682.000 

24 

2.579.500 

71 

4, 240,  420 

21 

597,500 

®  ! 

1,226,016 

50 

1, 627.  700 

84 

811,800 

90 

5,  107, 245 

1  1 

5.000.1X¥) 

97 

293.400 

123 

4,9;4,20t» 

5 

2,560.000 

107  1 

228.625 

9  ' 

493.  0..H) 

13 

1, 466.  750 

27 

1,  405,  774 

28 

907.800 

41 

829.735 

5 

700,000 

34 

787,600 

11 

3,494.000 

130 

598,750 

54 

7.149.000 

44 

2.255,000 

Hands  employed. 


Total  of  above  and  all  others . 


2,119 
691 
547 
278 


6,090   205,  5«W.  238  88. 631 


Ic 


1,445 
111 


31 


23.5*5 


r,356 


5 

e 
^ 

>i 

.r 

g 

a 

ca 

>i 

> 

12, 478, 082 

$7,  724,  809 

67.  748 

150.657 

1,151,647 

2,  703. 148 

327.  440 

4,182,050 

298.981 

3. 004, 189 

2^040 

116,340 

217.  C«^- 

1          587.776 

134.438 

532,067 

524.  168 

2, 014, 058 

865.1V-0 

2,  H13.  884 

32.  452 

83.922 

1, 700.  436 

7, 39":,  636 

99,4a- 

601,  452 

1, 006.  19«) 

3, 004,  87:t 

275.  27r 

896.284 

2, 032.6:^9 

10.  707. 008 

753.  ?tI3 

4,180.643 

438.  6<V| 

1.  691, 401 

898,  a;-,» 

3.  476,  454 

384.  00- 

3.  877. 180 

1, 414,  227 

5,  295. 072 

1(17.  010 

4.  -X»,  593 

552.610 

1.  560. 643 

834.  ^70 

3, 265,  807 

3?9.  f»>0 

1.  515,  476 

1,675.711 

4.  605,  312 

750.  Oixi 

5. 1  00, 100 

211.  4>. 

f  76,  434 

1,  820.  *2!r.-. 

6.301..'»97 

352.  2oi^ 

2,  444.  000 

286.  l^,^i 

?93.  161 

n3.  ±-A\ 

1           431.  too 

181.  6-.M 

3,  216.  410 

120.  t^.-. 

5,  591,  832 

221.  3tV> 

1.  P33.  316 

395.  5«»J 

1.451.804 

195.  440 

<r;  1.000 

199.  l*-,",) 

,       1.  676,  381 

373,  ;ii  - 

-     19,581,374 

237.671 

!           9'JO,  755 

1,  79:i.  ItvJ 

11.204.802 

636.  0?4 

4.  952,  904 

52,336,0-.:6 

251,  663, 921 

What  mills  or  factories^  if^^^yj  ^^^  »«  operation  or  in  progress  requiring 
skilled  labor  f 

Bucks :  flour-mills,  one  cotton-mill,  one  pai)er-niill,  also  an  iron  fiir- 
nace.  Lehigh :  the  principal  manufacturing  establishments  are  blast- 
furnaces for  the  production  of  pig-iron,  besides  rolling-mills,  spike-fur- 
naces, &c.  Montgomery  :  none  of  imimrtance.  Chester:  three  cotton 
and  paper  mills,  agricultural-implement  factories,  woolen  factories,  roll- 
ing-mill, &c.  Berks :  thirty-two  cotton-mills,  twelve  hat  factories,  two 
machine-shops,  three  fiurnaces,  three  rolling-mills,  two  woolen-mills,  four 
founderies,  eight  or  ten  machine-shops,  two  forges,  &c,  &c.  Lancaster: 
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a^ciiltnral-implement  factory,  founderies,  machine-shops,  flour-nulls, 
fnraaces,  and  rolling-mills.  Schuylkill:  rolling-mills  and  furnaces. 
Carbon:  maehiue-shops,  car-shops,  grist  and  saw  mills,  &c.  Susque- 
hanna: tanneries  and  saw-mills.  Blair:  paper-mills, rolling-mills,  woolen 
factories,  furnaces  and  machine-shops,  flour-mills,  &c.  Montour: 
rolling-mills,  blast-furnaces,  planing-mills,  founderies,  machine-shops,  &c. 
Wyoming:  no  special  demand  for  skilled  workmen.  Columbia:  plan- 
ing mills  and  mackine-shops.  Juniata:  none  but. small  tanneries  and 
woolen  factories.  Union:  one  woolen  factory,  one  anthracite  furnace, 
two  agricultural-implement  manufactories.  Perry:  machine-shops  for 
agricultural  implements,  founderies,  planing-mills,  rolling-mills,  &c. 
Cumberland  :  paper-mills,  founderies,  forges,  and  furnaces.  York:  none. 
Adams :  two  woolen  factories,  one  paper-mill.  Bedford :  none.  Cam- 
bria :  West  Cambria  Iron  Works,  about  three  thousand  operatives ;  the 
Johnstown  Mechanical  Works,  Wood  vale  woolen-mills,  steam  brick-fac- 
tory, hydraulic-cement  and  fire-brick  manufactory,  and  other  small  shops. 
Erie :  one  smelting  or  blast  furnace,  one  furnace  for  car-wheels,  two 
fitove  founderies,  a  number  of  other  furnaces  and  machine-shops,  and  a 
large  number  of  small  manufactories  of  different  kinds.  Clearfield: 
three  planing-mills,  two  founderies,  and  one  gang  saw-mill.  Crawford: 
woolen-mills  and  agricultural-implement  factories.  Indiana:  planing- 
mills,  founderies,  paper-mills.  Beaver :  one  wire  and  rivet  factory,  one 
large  cutlery  factory,  one  file  factory,  one  glass-works,  one  shovel  fac- 
torj*,  eight  founderies,  two  woolen-mills,  six  planing-mills,  two  agricultu- 
ral-implement factories.  Luzerne:  two  rolling-mills,  five  large  machine- 
shops,  three  boiler-shops,  five  large  car-shops,  three  stove  founderies,  &c. 

Are  there  in  your  vicinity  any  railroads  or  other  ptMic  works  in  progress^ 
requiring  comm&n  labor  ;  if  so,  how  far  distant? 

Bucks :  a  railroad  in  progress ;  will  pass  through  this  division.  Le- 
high :  one  railroad  under  way ;  will  run  through  the  southern  portion  of 
the  county.  Montgomery :  a  railroad  in  progress,  passing  through  this 
division.  Chester :  one  railroad,  within  three  miles,  in  course  of  con- 
struction, and  two  short  railroads  projected  and  surveyed.  Berks:  a 
railroad,  nine  miles  distant,  in  course  of  construction.  Lancaster:  one 
in  division  four.  Lebanon:  one  in  progress,  nearly  finished.  Carbon: 
various  kinds  of  public  works  in  progress,  five  miles  distant.  Susque- 
hanna: one  about  14  miles  distant.  Blair:  one  8  or  10  miles  distant. 
Montour :  the  Danville,  Hazleton,  and  Wilkesbarre  Eailroad,  60  or  70 
miles.  Cumberland :  two  railroads  in  the  county.  Bedford :  the  Con- 
nellsville  Kailroad,  20  miles  distant.  Cambria:  the Connellsville  Kail- 
road.  Venango :  one  railroad  in  progress,  but  it  is  well  supplied  with 
men. 

If  many  foreign-bom  icorkmen  are  employed  in  your  district,  please  give 
the  preponderating  nationality. 

Bucks :  but  few ;  they  are  German  and  Irish.  Lehigh :  miners  of 
iron-ore  and  limestone,  Irish  and  German ;  slate-quarriers,  Welsh. 
Montgomery :  German  and  Irish  about  equal.  Berks :  Irish  and  Ger- 
man. Lancaster :  German.  Lebanon  :  mostlj^  American-born.  Schuyl- 
kill: Irish,  Welsh,  and  German.  Carbon:  Irish.  Susquehanna:  about 
ODe-third  of  our  farmers  are  of  foreign  birth.  Blair:  Irish.  Mon- 
tonr :  Irish.  Wyoming :  Irish,  ten  to  one.  Juniata :  a  few  Germans 
and  Irish.  Union  :  Welsh,  furnace  employes,  a  few.  Perry  :  but  few 
workmen  of  foreign  birth  are  to  be  found  in  this  county.  Cumberland : 
there  are  not  many  foreigners  employed.  York:  none.  Adams:  Ger- 
man. Bedford :  Irish.  Cambria :  German,  Irish,  Welsh,  and  English 
in  large  numbers,  in  the  order  named.    Warren :  Swedes  and  Irish. 
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Erie:  German  and  Irish.  Clearfield:  a  few  Canadian  French.  Yenango: 
Irish.  Crawford:  Irish.  Indiana:  German.  Beaver:  Irish  and  Ger- 
man about  equal.  Luzerne:  Irish, one-half ;  Welsh,  one-fifth;  English 
and  Scotch,  one-t^nth ;  German,  one-fifth. 

Please  state  any  advantages  which  your  district  can  offer  to  laborers^  me- 
clianics^  or  small  farmers.  Is  thei'e  much  land  of  good  quality  and  well 
watered  yet  unoccupied  f 

Bucks:  well  supplied  with  mechanics  and  laborers;  small  farmers 
wDl  find  good  land,  good  society,  healthful  locality,  and  proximity  to  mar- 
ket. Lehigh :  plenty  of  employment  for  commou  and  mechanical  labor, 
healthful  climate  and  good  wages ;  the  land  is  all  taken  up,  therefore  no 
opportunities  for  farmers  are  presented.  Montgomery :  settled  many 
years;  no  special  advantages  to  offer;  laborers  and  mechanics  can  al- 
ways find  work ;  all  may  succeed  by  industry  and  economy ;  land  all 
occupied.  Chester:  laborers  and  mechanics  always  in  demand  at  good 
wages ;  markets  good  and  well  supplied ;  no  land  unoccupied.  Berks : 
no  tillable  land  unoccupied,  and  the  supply  of  laborer  of  all  kinds 
greater  than  the  demand.  Schuylkill:  good  advantages  offered  to  mi-, 
ners,  laborers,  and  mechanics ;  no  land,  of  good  quality,  unoccupied. 
Carbon:  wages  for  laborers  and  mechanics  generally  good;  several 
thousand  acres  of  land  well  watered,  yet  unoccupied  ;  quality  only  mid- 
dling. Susquehanna:  yes.  Blair:  no  special  advantages;  a  great  deal 
of  mountain  land,  of  inferior  quality,  unoccupied.  Wyoming:  gocid 
land  mostly  taken  up.  Columbia :  a  better  market  generally  than  New 
York  for  produce  right  at  home,  and  .16  miles  distant  in  the  coal  region. 
Juniata :  no  land  unoccupied ;  supply  of  labor  sufficient  Union :  no 
land  of  good  quality  unoccupied ;  abundance  of  water-power  in  this 
valley,  and  the  advantage  of  cheap  necessaries  of  life.  Perry  :  no  par- 
ticular advantages,  except  the  cheapness  of  living  and  the  cheapness  of 
land,  both  improved  and  unimproved.  Cumberland :  labor  is  plenty, 
and  the  land  all  occupied.  York:  none.  Adams:  the  same.  Bedford: 
the  only  land  unoccupied  is  mountainous.  Cambria  :  many  of  our  best 
farmers  are  selling  their  lands  for  their  mineral  value,  and  removing  to 
the  West.  W^arren :  good  soil,  healthy  climate,  good  markets,  good 
schools,  &c.  Erie :  a  good  market  for  garden  products.  Clearfield : 
none  except  during  the  lumbering  season ;  much  good  land  well  watered 
jet  unoccupied.  Venango:  this  being  the  oil-producing  district,  a  great 
deal  of  labor  is  required  ;  there  is  considerable  well-watered  land  unoc- 
cupied, but  of  poor  quality.  Crawford :  not  much.  Indiana :  lands 
generally  occupied.  Beaver:  supply  of  labor  ample;  very  little  good 
land  unoccupied.  Luzerne :  mechanics  and  laborers  have  constant  em- 
ployment in  this  district. 
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What  is  tJie  pri^^  of  farm  stock,  sound  and  in  good  condition? 


5 
( 

6 
€ 

m 
t 

10 
10 

11 

12 
13 
U 
13 
14 
14 

16 

16 

i: 

17 
19 

19 
» 
31 
24 


Coanty. 


"WorklDg 

oxen, 
per  pair. 


Working      Working 

horaeH,  mules, 

each.      I      each. 


$180 


300 


200 
100 


BntfkJi 

Lehigh 

MoQteomery 

Uhight 

Cb«*ter 

Berks  

L<4nDon 

SehbylkiU 

Carbon j  200 

^^usqaehanxui ^200  to  240 

Wyoming I  150  to  200 

Moatonr j 

(^Inrnbia ' 

Juniata 

Union 

Cumberland 

Adanu 

Bedford 80 

Blair 1  150  to  200 


1175 
200 
$200  to  250 
225 
250 
125 

150  to  250 
150 
150 

150  to  200 


1225 
250 
175 
150 
200 
150 
$125  to  175 
200 
IGO 
200 


100 


Cambria 75 

Ch«rfield ' 

Warren i 

Tenango  ..9, j 

Indiana 170 

Beaver 100  to  150 


to  125 
120 
150 

190 


to 


Average. 


$167  81 


150  to  200 

175  to  225 

200 

140 

150 

150 

90 

125 

125  to  200 

150  to  200 

120 

125 

150  to  200 

125  to  175 

150  to  200 

$167  48 

175  to  200 
J50 
125 

150  to  170 
175 
125 
125 

125  to  175 

150  to  2»J0 
100 
125 


125  to  175 
175  to  250 


Milch  cows, 
each. 


$75 

65 

75 

•    75 

$80  to  140 

40 

25  to  75 

50 

60 

35  to  45 

30  to  50 

45  to  50 

50  to  60 

35 

.•iO 

40 

50 

40 

30  to  60 

30  to  50 

35 

55 

45  to  65 

30  to  55 

50  to  75 


Sheep, 
each. 

Hogs,  per 
pound. 

$6 

I' 

7 

*$15  00 

$5  to  10 

5 

2  to  4 

150. 
14c. 

5 

4 
2i  to  3 
2 
5 
5 

10c 

I2c. 

10c. 

10  to  12c. 

2  to 


3 
5 
5 


2^  to 
3  to 


4 

21 

3 

5 

U 
3 
n  to  21 
1}  to  H 
2  to  12 


$166  07 


$51  48 


$4  04 


12c. 
10c. 
09c. 
10c. 
10c. 
07c 
*$15  00 
05c. 
10c 

7  to  8c. 

8  to  10c 

oec. 


lOc. 


♦Each. 


1  Second  return. 


MAEYLAND. 

Area,  7,119,360  acres.    Population  in  1870,  780,894. 
Can  laiid  he  purchwied  or  rented  in  your  district  suitable  for  small  farms 
mfatorahle  terms? 

•  Kent,  Talbot,  Alleghany,  Washington,  Montgomery,  Calvert,  Anne 
Arundel,  Prince  George,  Charles,  St.  Mary's,  Queen  Anne,  Howard, 
Baltimore,  and  Worcester:  land  can  be  purchased  or  rented  on  favorable 
terms.  Cecil :  there  is  but  little  land  for  sale  that  could  be  parceled 
out  in  small  farms.    Dorchester:  lands  are  held  too  high. 

What  is  the  price  per  acre  of  small  improved  farms  ?  State  what  pro- 
portion has  been  under  cultivation^  how  much  is  fenced,  and  tlie  kind  of 
buildings. 

Dorchester:  average  $15  to  $25  per  acre ;  one-half  under  cultivation 
and  fenced;  wooden  buildings.    Kent:  the  price  is  about  $65  per  acre; 
nearly  all  of  it  arable  land,  fenced,  and  with  tolerably  good  buildings. 
Talbot :  from  $5  to  $40  per  acre,  depending  upon  location,  quality  of 
8oi],  and  description  of  buildings.    The  cleared  land  is  under  fence  and 
in  cultivation,  and  usually  from  one-quarter  to  one-half  the  tract  is  in 
timber;  buildings  common,  one-story  and  attic.    Alleghany:  from  $30 
to  $40  i>er  acre ;  about  two-thirds  cleared,  generally  all  fenced ;  frame 
and  log  buildings.    Washington:  from  $90  to  $110  per  acre;    about 
three-quarters  under  cultivation,  all  under  fence,  and  buildings  gene- 
rally good,  of  log,  stone,  or  brick.    Montgomery:  from  $10  to  $30  per 
acre;  one-half  under  cultivation;   fencing  generally  good.    Calvert: 
iritliont  buildings  land  can  be  had  for  about  $10  or  $15  per  acre,  with 
building  from  $20  to  $25  per  acre ;  generally  all  fenced  with  chestnut 

*  Names  of  counties  from  which  returns  have  been  received. 
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rall8.  Anne  Arundel :  from  $25  to  $40  per  acre ;  about  two- thirds  under 
cultivation;  generally  fenced;  frame  buildings.  Worcester:  from  $20 
to  $30  per  acre ;  about  one  half  under  cultivation  and  fenced ;  ordinarj* 
frame  buildingK.  Prince  George :  from  $10  to  $40  i)er  acre  according 
to  location  and  improvements — the  average  may  be  stated  at  $30; 
moHt  of  the  small  farms  have  very  good  buildings ;  about  three-fourths 
arable,  remainder  in  wood;  the  fencing  is  generally  good.  Queen 
Anne:  from  $30  to  $70  per  acre;  about  three-quarters  arable;  all  of 
wliicli  is  under  cultivation  in  alternate  years.  Fencing  good;  dwellings 
mostly  twostory  frame.  Charles  and  St.  Mary's:  from  $25  to  $50; 
about  til  ret*- fourths  cultivated;  all  fenced;  wooden  frame  buildings. 
Baltimore  County  (outside  of  the  city :)  from  $80  to  $300  per  acre ; 
about  tlir(!(*-quarters  of  it  under  cultivation ;  mostly  all  fenced ;  buildings 
plain  and  (comfortable.  Howard :  from  $10  to  $100  per  acre,  depending 
on  location,  quality  of  soil,  degree  of  improvement,  and  nearness  to 
market;  about  two  thirds  under  cultivation;  buildings  of  brick,  stone^ 
and  wood,  and  all  varieties  of  style  and  sizes.  Cecil:  from  $40  to  $125 
per  ac;re  ;  two-thirds  under  cultivation  and  fenced ;  buildings  substan- 
tial and  good. 

What  iH  the  price  per  acre  of  unimproved  land,  ichat proportipn  is  cleared, 
and  hotc  much,  if  any,  is  fenced? 

Kent:  about  $25  per  acre ;  nearly  all  cleared  and  indifferently  fenced. 
Alleghany:  from  $3  to  $30  per  acre:  none  cleared.  Coal  region  will 
range  from  $400  to  $1,000  per  acre.  Washington :  from  $50  to  $00  per 
acre.  Montgomery:  from  $10  to  $20  per  acre;  lands  that  have  been 
cleared  and  cultivated  once,  but  are  now  grown  up  with  pines  are  worth 
about  $10.  Calvert:  from  $5  to  $10  per  acre;  about  one-half  cleared. 
Anne  Arundel:  all  farms  are  improved.  Prince  George:  improved 
lands  havti  become  greatly  reduced  in  value  in  consequence  of  the  aboli- 
tion of  slavery,  and  the  complications  incident  thereto.  The  farms  on 
the  Patuxeut  slope,  constituting  what  is  known  as  the  forest  of  Prince 
George,  may  be  pui*chased  now  at  an  average  of  $30  per  acre  either 
in  large  or  h\\u\\\  tnicts.  Queen  Anne :  from  $15  to  $60  per  acre ;  at 
least  live-sixths  of  it  under  cultivation  and  fenced.  Charles  and  St. 
Mary's :  fi\>m  $25  to  $50  per  aei*e ;  about  two-thirds  under  cultivation 
and  fi^need.  Baltimoin^:  land  varies  from  $80  to  $1,000  per  acre  in 
pi'oportion  as  it  is  contiguous  to  the  city  of  Baltimore  or  any  of  the 
thoi*oughfaix>s  leading  thei^eto ;  about  three-fourths  under  cultivation  and 

SMierally  all  fenoed.     llowaixl :  l\x>m  $20  to  $100  per  acre ;  all  improved 
ud ;  is  under  cultivation  and  fenceil.    Cecil :  fit)m  $60  to  $150  per 
aei^e  ;  thivefourths  cultivated  and  fenced. 

What  is  the  ymrljf  rent  of  small  improved  fanns  t  If  rented  on  shares, 
H'hat  share  does  the  owner  receive  t  Does  the  latter  praride  stock,  imple- 
mentSy  or  seeiis  f 

Doix'hester :  fixnu  ont^thinl  to  one-half  the  crop ;  the  tenant  provides 
everything.  Kent:  on  sliares,  generally  for  one-half;  the  tenant  fur- 
nishing stock  and  implements  and  half  of  the  see<ls,  Talbot :  from  one- 
thinl  to  iiUiv-half  the  grain  ei-op  is  the  usual  rent.  The  landlord  provides 
no  stiH^k,  implements,  or  sihhIs,  except  clover.  Alleghany :  one-thinl  of 
all  the  oi\q>s  nustnl.  The  owner  does  not  provide  stock,  implements,  or 
seeds.  Washingtou :  fiirms  are  nearly  all  reuteil  upon  shares,  the  renter 
t^irnishing  all  stwk,  implements,  and  seeils;  the  owner  rei'eiving  one-half 
of  the  ei\>p.  In  a  few  cases  the  owner  furnishes  seeils,  implements,  and 
5*tiH^k,  and  itHvives  twivthinls  ot  the  ei\>^\  Montgomery :  on  shares:  the 
owner,  t\iruishing  implements  and  stoi*k,  receives  one-half  the  crop;  other- 
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wise,  one-third.  Calvert :  the  same  as  above.  Anne  Arundel :  the  same. 
Worcester:  one-half  of  tlie  corn  and  one-third  of  the  fodder  and  small 
grains  raised  constitute  the  rent,  the  owner  furnishing  nothing  but  fer- 
tilizers. Prince  George:  small  improved  farms  are  seldom  rented,  but 
large  ones  may  be  had  very  low.  Farms  of  300  acres  may  be  rented  for 
jl,000  01*  $1,200 ;  or  they  will  be  let  on  shares,  the  owner  receiving  one- 
tiird  of  their  net  product;  the  renter  furnishing  seeds,  stock,  &c. 
Persons  holding  large  tracts  do  not  object  to  dividing  and  leasing  in 
small  parcels.  Many  of  the  large  land-holders  are  building  small  houses 
on  their  lands  as  inducements  to  men  of  small  means  to  cultivate  them. 
Some  farmers  will  furnish  seeds  and  fertilizers,  but  few  are  willing  to 
grant  the  use  of  their  stock.  Men  with  a  few  hundred  dollars  capital 
can  get  good  bargains.  Queen  Anne :  land  is  generally  rented  on 
shares,  the  owner  receiving  one-half  the  corn  and  one-third  of  the  wheat. 

Charles  and  St.  Mary's:  when  owner  provides  nothing,  one-third 5  when 
he  provides  stock  and  implements  he  receives  one-half.  Baltimore :  land 
is  generally  rented  on  shares,  the  owner  receiving  one-half  the  product, 
the  renter  furnishing  his  own  stock,  seeds,  and  implements.  Howard : 
generally  on  shares ;  the  owner  provides  nothing  and  receives  one-third 
of  the  crop. ,  Cecil :  farms  are  usually  rented  on  shares,  upon  va^;ying 
terms  as  above. 

What  are  the  chief  articles  of  production j  and  what  are  tJie  present  prices 
of  two  or  three  of  thein  f 


Articles  of  production. 

Prices. 

^VTieat... 

...per  bushel.. 

%l  20 

Do.... 

do 

%l  10  to 

1  35 

Do.... 

do 

1  20  to 

1  35 

Do..... 

dp 

1  30 

Do.... 

do 

1  30  to 

1  50 

Do.... 

do 

1  40 

Do.... 

do 

1  50 

Do 

do 

1  60 

Corn 

do 

70 

Do 

do 

70  to 

75 

Do 

do 

65  to 

70 

Do 

do 

78 

Do 

do 

80 

Do 

do 

80  to 

1  00 

Do 

do 

90 

Do 

do 

1  00 

Do 

do 

1  20 

Oats 

do 

40 

Do 

do 

45 

Do 

do 

50 

Do 

do 

56 

Do 

do 

60 

Potatoes.. 

>«••«••  Ca^/  ••••«• 

45 

Do 

do 

50 

Do 

do 

1  00 

Hajr 

...  T)er  ton 

y 

20  00 

Do 

do 

16  00 

Do 

do 

12  00 

Peaches. . 

...per  bushel.. 

1  00 

Counties. 


Washington. 

Talbot. 

Montgomery. 

Charles,  St.  Mary's. 

Calvert,  Anno  Arundel. 

Baltimore,  Dorchester. 

Kent,  AUeghany,  Worcester. 

Cecil. 

Worcester. 

Washington. 

Talbot. 

Cecil. 

Dorchester,  Kent,   Baltimore,  Charles,  St. 

Mary's. 
Anne  Arundel. 
Montgomery. 
Calvert. 
Alleghany. 
Worcester. 
Washington. 
Dorchester,  Baltimore. 
Cecil. 

Kent,  AUeghany. 
Talbot. 
Montgomery. 
Alleghany. 
Talbot. 
Montgomery. 
AUeghany. 
Kent. 


In  Howard  and  Prince  George  counties  the  prices  are  regulated  by 
the  Baltimore  market. 
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What  is  the  distance  to  a  market  toxcn^  railroad  station^  m*  a  steamboat 
landing? 

Dorchester:  we  have  steamboat  and  railroad  communication  from 
this  place.  Kent :  from  1  to  4  miles.  Talbot :  there  are  about  twenty 
steamboat  landings  in  this  division,  no  farm  in  Talbot  County  being 
more  than  5  miles  from  one  of  them ;  EastoH  is  the  county  town,  and 
Baltimore  the  principal  market;  railroad  communication  twice  each  day 
between  Easton  and  Philadelphia  and  Baltimore.  Alleghany:  Cum- 
berland is  the  chief  market,  and  is  situated  in  the  centerof  the  county; 
the  Baltimore  and  Ohio  Eailroad  passes  directly  through  the  city  and 
through  the  entire  county ;  Cumberland  is  the  terminus  of  the  Chesa- 
peake and  Ohio  Canal,  Cumberland  and  Pennsylvania  Railroad,  Pitts- 
burg and  Connellsville  Eailroad,  Baltimore  Turnpike,  and  National  Road 
direct  from  Wheeling,  West  Virginia.  Washington:  ten  miles  is  the 
greatest  distance  from  any  part  of  the  county  to  a  railroad  station  or 
canal ;  the  Baltimore  and  Ohio,  and  Cumberland  Valley  Railroads,  and 
the  Chesapeake  and  Ohio  Canal  traverse  the  county.  Montgomery :  to 
Washington  City  18  miles ;  railroad  station  at  Laurel,  8  to  20  miles. 
Calvert :  there  is  no  point  in  the  county  more  than  5  miles  distant  from 
a  lauding ;  we  have  no  railroads  or  market  town.  Anne  Arundel :  we 
are  very  favorably  situated  as  to  railroad  and  water  communication,  and 
convenient  market.  Worcester :  we  have  all  these  within  8  miles  of  all 
farming  lands  in  this  county.  Prince  George:  the  same  as  above. 
Queeii  Anne :  there  is  no  farm  in  the  county  over  10  miles  from  steam- 
boat landing  and  railroad  station.  Charles  and  St.  Mary's:  from  1  to 
10  miles  from  steamboat  landings.  Baltimore :  Baltimore  City  is  the 
principal  market  town,  furthest  point  distant  24  miles ;  several  stations 
of  the  Northern  Central  and  Western  Maryland  Railroads  are  within 
this  division.  Howard :  the  Baltimore  and  Ohio  Railroad  passes  through 
this  county,  having  various  stations  within  it.  Cecil :  the  Philadelphia, 
Wilmington  and  Baltimore  Railroad  runs  through  the  center  of  the 
county,  having  five  stations  within  the  county ;  the  Philadelphia  Cen- 
tral through  the  northwestern  part,  five  stations ;  Chesapeake  and  Dela- 
ware Canal  runs  through  the  southern  part  of  the  county,  two  landings ; 
the  Susquehanna,  Elk,  Korth-East,  Bohemia,  and  Sassafras  Rive'rs  afford 
numerous  points  of  shipment ;  the*  Delaware  Railroad  is  used  by  the 
southeastern  part  of  the  county ;  average  not  above  3  miles  to  a  place  of 
shipment. 

What  is  the  general  quality  of  land^  and  the  kind  of  timber  f 

Dorchester :  about  one-half  sandy  loam  and  the  other  half  stiff  clay ; 
oak  and  pine  timber.  Kent :  the  soil  is  of  medium  quality,  generally 
good ;  the  timber  is  oak,  pine,  and  hickory.  Talbot :  the  quality  of  land 
varies ;  white  clay  and  loam,  with  red  clay  subsoil,  black  loam  and  sandy ; 
oak  and  pine  timber  and  some  hickory.  Alleghany:  limestone  and 
slate ;  mountain  land  rocky  and  gravelly ;  pine,  oak,  walnut,  and  pop- 
lar. Washington :  limestone  land,  and  very  productive  in  the  valley 
lying  between  the  Blue  Ridge  on  the  east  and  the  North  Mountain  on 
the  west ;  west  of  North  Mountain  the  land  is  slate  and  not  so  product- 
ive. Montgomery :  clay  loam,  very  thin,  much  of  it  exhausted  from 
corn  and  tobacco  planting,  before  the  introduction  of  guano  and  other 
fertilizers.  Calvert :  the  land  is  light  loam  generally,  but  there  are  a 
variety  of  soils ;  the  timber  is  oak,  chestnut,  poplar^  and  pine.  Anne 
Arundel :  the  land  is  generally  good ;  oak,  hickory,  pine,  and  chestnut. 
Worcester:  the  land  is  light,  with  red  clay  subsoil,  with  oak  and  gum 
swamp  lands  in  less  abundance;  pine,  oak,  gum,  hickory,  and  cypress. 
Prince  George :  this  county  is  situated  between  the  Patuxent  and  Po- 
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tomae  Rivers;  the  lauds  forming  what  is  known  as  the  "  Ridge"  are 
alternately  poor,  stiflT  soil,  gravel  and  sand;  much  of  this,  however,  is 
(covered  with  well-gi*own  oak  timber,  and  a  good  part  with  useless  pine. 
The  land  falling  toward  the  Patuxent  is  generally  light  marl ;  soil  very 
strong  and  fertile,  most  of  it  arable,  remainder  in  heavy  timber,  white 
oak,  iwplar,  walnut,  &e. ;  lies  well  for  cultivation,  with  an  abundance  of 
fine  springs  of  water ;  the  western,  or  Potomac  sl6i)e,  is  alternately  clay, 
gravel,  and  dark  loam ;  the  latter  having  been,  within  a  few  years  past, 
very  remunerative ;  plenty  of  oak  and  pine  wood.  Queen  Anne :  the 
northeastern  part  of  the  county  is  of  light  soil ;  the  soil  generally  is  of 
dark  loam,  and  easily  improved ;  the  timber  consists  of  red  oak,  white 
oak,  hickory,  poplar,  and  ash.  Charles  and  St.  Mary's :  some  poor  and 
some  fertile;  clay,  loam,  and  sand;  oak,  chestnut,  and  pine.  Balti- 
more :  the  quality  of  land  is  various ;  limestone,  granite,  heavy  clay, 
and  loam ;  timber — oak,  chestnut,  and  hickory.  Howard  :  good  soil ; 
timber,  oak,  hickory,  and  chestnut.  Cecil :  the  quality  of  the  laud  is 
good;  in  some  portions  of  the  county  excellent;  hickory,  oak,  ash,  wal- 
unt,  poplar,  beech,  locust,  chestnut,  and  cedar. 

Far  ichat  kind  of  labor  is  tliere  a  demand  f 

Baltimore :  skilled  labor,  to  some  extent,  in  the  various  extensive 
maDnfactories  of  Baltimore  City.  Kent :  white  labor.  Talbot :  farhi 
and  mechanical.  Alleghany:  miners,  mechanics,  and  common  laborers. 
WaHhingtou:  the  supply  is  more  than  equal  to  the  demand.  Montgom- 
ery: farm  labor  is  abundant;  a  few  mechanics  would  find  plenty  of  em- 
ployment, such  as  tailors,  shoemakers,  masons,  &c.,  and  house  servants. 
Covert:  all  kinds  of  labor  wanted,  farm  labor  particularly.  Anne 
Arundel :  farm  labor  especially.  Worcester:  farm  labor.  Prince  George : 
farm  labor,  almost  exclusively.  Queen  Anne:  farm  laborers  and  house 
servants,  particularly  cooks.  Charles  and  St.  Mary's :  farm  labor.  Bal- 
timore :  house  servants.  Howard :  there  is  a  demand  for  labor  of  all 
kinds.    Cecil:  generally,  the  supply  is  equal  to  the  demand. 

What  mills  or  factories^  if(iny,  (^t'e  in  operation^  or  in  progress^  requir- 
ing skiUed  labor  f 

Kent  and  Talbot:  none.  Montgomery:  noneof  any  consequence;  there 
are  three  or  four  grist  and  S4iw  mills  driven  by  steam  in  the  county,  and 
quite  a  large  number  by  water.  Alleghany:  steam  saw  and  planing 
mills;  boat-yards,  nine  large  tanneries,  steam  cabinet  and  furniture  fac- 
tories, cement-mills,  rolling-mills,  blast-furnaces,  machine-shops,  and 
steam  flour-mills.  Washington:  paper  mills  or  factories,  and  ma- 
chine-shops for  manufacturing  agricultural  implements.  Calvert :  none 
other  than  the  common  water  and  wind  mills  for  the  purpose  of  grind- 
iBgcom.  Anne  Arundel:  sash  and  blind  factory,  pickling  factory. 
Worcester :  steam  saw  and  grist  mills.  Prince  George :  few  mills,  ex- 
cept ordinary  grist-mills,  of  which  there  are  quite  a  number  throughout 
the  county ;  six  or  eight  steam  saw-mills  of  small  capacity ;  one  large 
floor-mill  of  about  one  hundred  barrels  capacity  per  day,  not  running 
for  Wiint  of  capital.  Queen  Anne :  seven  grist-mills,  two  saw-mills, 
one  large  woolen  factory,  with  numerous  wheelwright  and  carriage  fac- 
tories. Charles  and  St.  Mary's :  steam  and  water  grist  and  saw  mills. 
Baltimore :  two  cotton  factories,  one  woolen  factory,  one  machine-shop 
for  hoildiug  engines  and  railroad  cars,  one  iron  furnace,  two  tanneries, 
one  iron  foundery,  and  fourteen  gri^t-mills.  Howard :  there  are  thirteen 
large  flour-mills,  seven  cotton  factories,  three  woolen-mills,  and  two 
coried-hair  factories,  employing  a  large  number  of  workmen.  Cecil : 
roUiDg-mills,  paper-mills,  cotton  factories,  fumat?es,  planing-mills,  &c. 
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Are  there  in  your  vicinity  any  railroads  or  other  public  works  in  progress 
requiring  common  labor  f    If  so,  how  far  distant? 

Kent:  one  railroad  in  progress  about  8  miles  distant.  Talbot:  one 
through  the  center  of  Talbot  and  a  portion  of  Caroline  Counties.  Alle- 
ghany: Pittsburg  and  Connellsville  Railroad  now  under  construction ; 
Chesapeake  and  Ohio  Canal  wharf,  with  a  large  rolling-mill  capable  of 
employing  two  thousand  laborers.  Washington:  extension  of  Cumber- 
laud  Valley  Railroad  to  Potomac  River  runs  through  Hagerstown  and  the 
center  of  the  county.  Montgomery:  there  is  one  railroad  being  con- 
structed across  the  county,  passing  about  8  miles  from  Sandy  Spring. 
Calvert,  Anne  Arundel,  and  Worcester:  there  are  none  in  this  imme- 
diate vicinity.  Prince  George :  the  Baltimore  and  Potomac  Railroad  is  in 
process  of  construction,  but  is  well  supplied  with  labor,  as  the  wages  have 
attracted  many  hands  from  the  adjoining  farms ;  this  road,  it  is  said,  will 
shortly  give  employment  to  many  skilled  laborers,  as  the  construction 
and  repair  shops  will  be  located  at  Huntington,  about  16  miles  from 
Washington  City.  Queen  Anne :  there  is  one  railroad  under  construc- 
tion, which  will  run  from  the  northeastern  end  of  the  county  to  Centre- 
ville,  the  shire  town,  a  distance  of  21  miles.  Charles  and  St.  Mary's: 
in  the  upper  part  of  Charles  County  the  Baltimore  and  Potomac  Rail- 
road. Howard:  Baltimore  and  Potomac  Railroad.  Cecil :  Port  Deposit 
and  Columbia  Railroad  on  the  east  bank  of  the  Susquehanna  River; 
fully  supplied  with  labor. 

If  many  foreign-born  workmen  are  employed  in  your  district^  please  glee 
the  preponderating  nationality, 

Kent:  very  few,  mostly  Irish.  Talbot:  the  same.  Alleghany:  Eng- 
lish, Germans,  Scotch,  and  Irish.  Washington :  Irish  and  Germans. 
Montgomery:  nearly  all  of  African  descent;  a  very  few  Irish  and  Ger- 
mans scattered  through  the  county.  Calvert :  there  are  but  few  foreign- 
born  laborers;  the  most  of  them  are  Germans.  Anno  Arundel:  very 
few  foreign  born,  mostly  Irish  and  Germans.  Worcester:  scarcely  any 
of  foreign  birth.  Prince  George :  quite  a  large  number,  the  Germans 
preponderating.  Queen  Anne:  but  few  foreign-born,  a  majority  of 
whom  are  Irishmen.  Charles  and  St.  Mary's:  only  a  few  foreign  born ; 
they  are  principally  Germans.  Baltimore:  Irish  and  Germans.  How- 
ard :  Germans.     Cecil :  the  Irish  preponderate. 

Please  state  any  advantages  which  your  district  can  offer  to  laborerv,  me- 
chanics, or  small  farmers.  Is  there  much  land,  of  good  quality,  and  well 
watered,  yet  unoccupied  f 

Kent:  there  is  no  place  that  offers  better  advantages  to  laborers,  me- 
chanics, or  small  farmers;  there  is  not  much  land  unoccupied,  but  the 
tarms  are  large,  and  might  advantageously  be  divided.  Talbot:  there 
is  plenty  of  land  belonging  to  large  tracts  that  can  be  piuchased  at 
moderate  prices,  ranging  from  $10  to  $(J0  per  acre,  according  to  quality 
and  location  ;  average,  about  $30.  Alleghany :  inducements  for  com- 
mon laborers  and  mechanics  very  good ;  for  small  farmers  tolerably 
good;  very  little  land  unoccupied  except  glade  land.  Washington:  in 
the  western  part  of  the  county  there  are  unimproved  lands  with  thin 
soil,  some  of  which  can  be  b  )ug!it  as  low  as  $5  per  acre,  and  would 
grow  fruits  proOtably.  Montgomery  :  there  is  much  land  uncultivated 
and  well  watered,  but  of  poor  quality ;  tlie  clima^te  is  healthy;  we  are 
from  400  to  GOO  feet  above  tide- water.  Calvert:  the  lands  have  been 
all  once  occupied,  but  there  is  not  sufficient  labor  now  to  properly  cul- 
tivate them;  our  land  is  naturally  of  good  quality,  but  has  suffered 
from  neglect;  the  entire  county  is  well  watered.  Anne  Arundel:  ad- 
vantages are  ottered  to  laborers  and  small  farmers;  the  farms  are  gen 
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erally  well  improved  and  couveuieutly  situated  in  regard  to  both  water 
and  railrotul  communication  with  market;  many  of  the  holders  are 
anxious  to  rent  their  farms.  Worcester:  onr  vicinity  seems  admirably 
adapted  to  fruit  and  truck  farming,  and  is  of  eas^' access  to  market; 
the  waters  have  abuudance  of  oysters;*  the  land  is  sparsely  occupied, 
and  there  is  mach  land  that  could  be  advantageously  worked;  there  is 
uo  scarcity  of  water,  and  there  is  much  wood  and  timber  that  can  be 
profitably  marketed.  Prince  George:  the  land  near  the  bay  is  well 
adapted  to  the  growth  of  fruit,  and  peach  farms  are  very  remunerative; 
theCarmsare  contiguous  to  steamboat  landings  both  on  the  river  and 
bay;  land  can  be  purchased  at  a  moderate  price;  to  men  of  small 
meantj  who  are  willing  to  work.  Prince  George  County  offers  many  in- 
daeementa  ;  much  good  land  is  lying  idle  for  want  of  thrift  and  a  little 
money.  Queen  Anne:  unskilled  white  laborers  can  always  find  em- 
ployment; small  farmers  can  obtain  lands  on  favorable  terms;  there 
are  many  advantages  presented  to  capital,  labor,  and  enterprise; 
there  is  good  water-power,  and  timber  is  abundant.  Charles  and  St. 
Mary's :  there  is  a  great  deal  of  good  land  uncultivated,  which  would 
give  employment  to  large  numbers  of  agricultural  laborers.  Baltimoi^e 
and  Howard  :  sn\all  farmers  can  obtain  plenty  of  land  of  good  quality, 
andiiell  watered,  on  reasonable  terms.  Cecil:  we  have  advantages  of 
railroad  and  water  communication  perhaps  unsurpassed;  schools, 
churches,  salubrity  of  climate,  and  productiveness  of  soil  rarely  equaled. 
^hat  are  the  prices  of  ordinary  farm  stocky  sound  and  in  good  condition  f 
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'The  extent  of  tli*^  oyster  beds  of  Maryland  is  about  throohiindued  and  seventy-three 
••jiiare  njilen,  wliicb,  under  the  administration  of  proper  laws,  would  pve  eni[)loynient 
^twenty  thousand  laborers  iu  a  few  years.  Bt».side8  the  six  hundred  dredging  vessels 
liceo8e<l,'avera«^ing  twenty-three  tons  each,  there  are  also  two  thousand  canoes,  which, 
"a  au  average,  take  daily  about  five  bushels  each,  by  tou<5s,  for  seven  months  in  the 
y^r.  This  deet  in  l-^!i.  employed  'Oj'iiTy  mon,  independent  of  thosi;  en;L?aiifeil  iu  the  car- 
ryingtrade,  which  \^rould  probably  swell  the  number  to  between  nine  and  ten  thousand 
iiands  employed  afloat  in  the  oysti^r  business.  Tlie  annual  product  is  not  less  than 
10.000,000  biiihelH,  ^vorth  at  first  hands  $5,000,000. — (Report  of  AgricitUnral  Depart ment, 
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WEST  VIRGINIA. 

Area,  13,025,280  iicres.    Population  in  1870,  442,033. 

Van  land  be  purchased  or  rented  in  your  district,  statable  for  small  farms, 
on  favorable  terms  f 

•Harrison,  Ohio,  Calhoun,  Eoane,  Lewis,  Gilmer,  and  Wood:  it  can. 
Pleasants :  can  be  purchased  unimproved.  Pendleton :  land  can  be  pur- 
chased; there  is  not  much  for  rent.  Monongalia,  Barbour,  Hardy, 
Mineral,  Upshur,  Randolph,  Preston,  Taylor,  Jefferson,  Monroe,  Ritchie, 
Boone,  Fayette,  Ilaleigh,  Jackson,  Kanawha,  and  Cabell :  yes. 

What  is  tlw  price  per  acre  of  small  improved  farms  f  State  tchat  pro- 
portion  has  been  under  cultivation,  liow  much  is  fenced,  and  the  kind  of 
^mildings, 

Harrison :  fVom  $20  to  $40  per  acre,  with  fair  improvements.  Ohio: 
small  impix)veil  farms  are  worth  $150  per  acre;  about  four-fifths  under 
euUivation,  nine-tenths  fenced,  buildings  good,  of  wood  or  brick;  every 
t\irm  of  2(H>  aci*es  contains  good  clay  for  making  brick ;  lime  and  sand- 
stone alvonnd.  Monroe :  from  $10  to  $50.  Calhonn,  and  Roane :  from  $6 
to  $10 ;  fVom  one- fourth  to  one-third  under  cultivation  and  fenced ;  build- 
ings giMierally  of  inferior  character,  usually  log.  Le\Ws :  from  $5  to  $50 ; 
nlmut  one  thini  under  cultivation,  and  at  least  one-half  under  fence; 
InuhUng^  of  medium  quality.  Wood:  from  $5  to  $50  per  acre;  about 
twivttOhs  under  culti\'ation  and  well  fenced;  buildings  only  ordinary. 
IVndleton:  from  $8  to  $75  per  acre;  the  proportion  of  tillable  to 
NvUd  Ittwds  in  tliis  county  is  about  one  to  twenty-five ;  county  rough 
Mud  t)evoto<)  to  gnuing.  Monongalia :  from  $5  to  $40  |>er  acre ;  about 
two  thinis  fenctnl ;  buildings  of  log  or  frame.  Barbour:  well  improved 
tUnUvH  in  the  best  sections  sell  for  $40  per  acre ;  the  less  eligible  from 
$%^  to  $211;  one-thinl  to  three-fourths  under  cultivation  and  fence;  build- 
ings nimlerately  good.  Hardy :  the  quality  varies  so  much  that  it  is 
dtmenit  to  make  an  average:  sells  at  $5,  $10,  $15,  $20,  and  upward 
per  mnx^  for  the  river  l>ottoms ;  farms  can  be  had  of  almost  any  size, 
sonu^  with  valuable  buildings  and  many  with  ordinary  buildings,  or  none. 
Mineml :  average,  $30  per  acre ;  one- third  under  cnltivation,  about  the 
same  under  fVMiee;  generally  frame  buildings.  Upshur  and  Randolph : 
^nmll  farnis  04in  be  purchased  at  from  $10  to  $12  per  acre;  frooDL  one- 
Ion  rtli  to  one  thinl  fenced,  and  under  cultivation ;  buildings  of  logs. 
PiHvston  and  INiylor :  from  $10  to  $20  per  acre ;  about  one-third  ofsame 
under  lonee ;  building^)  generally  of  wood,  and  not  of  good  quality.  Jef- 
feiNon :  the  i>riiM>  i>er  acre  of  small  improved  fanns  is  from  $50  to  $100 ; 
about  tlmM>fourtn»  under  cultivation,  all  fenced:  buildings  log  and 
iVanus  antl  tn  bjul  repair.  Ritchie:  about  $10  per  acre;  from  one-fourth 
to  one  lialf  umler  cultivation,  with  ordinary  buildings.  Boone  :  $5  per 
aeivj  one-tenth  feneiMl  and  under  cultivation;  wooden  buildings.  Fay- 
ette) Kaleigh:  rough  log  buildings  chiefly.  Jackson:  from  $5  to  $i5 
per  aeiv,  with  ft»in  20  to  UK)  acres  cleared  and  under  cultivation,  some 
witli  log  buildings,  and  some  with  frame  buildings.  Kanawha:  from 
♦2.%  to  $100  per  aert\  Cabell :  from  $5  to  $30  per  aci^ ;  the  larger  por- 
tion unimpmved. 

What  is  the  pricf*  i>cr  acre  of  unimproved  land,  tchat  proportion  is  cleared, 
nwff  how  much^  t/ffwy,  is  fenced  t 

JIan  ison :  A»m  $5  to  $20  per  acre.  Ohio :  none  for  sale ;  the  unim- 
pixwcMl  hunl  l>elongs  to  and  forms  a  part  of  the  improved  farms,  the 

•  Nanuvt  of  ooantios  from  which  retains  have  been  received. 
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timber  being  preserved  on  account  of  its  value ;  three-fourths  of  the 
timber  land  is  fenc5ed.  Monroe:  from  $5  to  $15.  Calhoun  and  Roane : 
from  13  to  $5  per  acre ;  proportion  of  cleared  land  very  small,  with  a 
few  acres  fenced.  Ijewis  and  Gilmer  :  from  $2  to  $10.  Wood  :  from  $2  to 
^10,  mostly  timbered,  and  not  generally  fenced.  Pleasants :  from  $3  to 
MO.  Pendleton  :  from  25  cents  to  $10  per  acre,  according  to  location 
and  quality.  Monongalia:  from  $1  to  $20  per  acre,  none  cleared  or 
feuc«l.  Barbour :  from  $3  to  $6 ;  but  little  cleared.  Hardy :  the  greater 
part  is  monntainous,  and  can  be  purchased  at  from  50  cents  to  $5  per 
acre.  Mineral  :  $8  to  $10 ;  one-fourth  cleared  and  fenced.  Upshur  and 
Randolph :  from  12 J  cents  to  $10 ;  all  mountain  lands.  Preston :  from 
$1  to  #6.  Taylor :  about  $6  per  acre ;  but  little  under  fence.  Jefferson  : 
from  §20  to  ^30,  the  most  of  it  cleared  and  fenced.  Eitchie :  from  $2 
to  #8,  little  cleared.  Boone:  about  $2,  neither  cleared  nor  fenced. 
Fayette  and  Raleigh :  about  $2  50.  Jackson  :  from  $2  to  $5.  Kanawha : 
firom  $5  to  $15,  not  cleared  nor  fenced.  Cabell :  from  $2  to  $25,  accord- 
ing to  location . 

What  i^  the  yearly  rent  of  small  improved  farms  f  If  rented  on  shares^ 
yclat  share  doe^  the  owner  receive  f  Does  the  latter  provide  stock,  imple- 
ments, or  seeds  f 

Harrison :  from  $3  to  $5  per  acre ;  when  rented  on  shares,  the  owner 
receives  from  one-third  to  oue-half  the  grain,  in  gross.  Ohio:  $5  per 
acre  is  the  lowest  rent  for  grazing  and  tilling ;  near  the  city  of  Wheel- 
ing $15^  to  $30  per  acre  is  paid  for  garden  purposes ;  on  shares  one-half 
the  pnxlact  is  paid,  the  tenant  finding  teams,  seeds,  implements,  &c. ; 
when  the«e  are  provided  by  the  owner  he  receives  two-thirds.  Monroe : 
owner  receives  one-third  and  furnishes  nothing  but  the  land.  Calhoun 
iU)d  Boane  :  a  farm  of  50  or  60  acres  rents  for  about  $35  per  annum  ;  if 
rented  on  shares,  the  owner  receives  one-third ;  if  he  provide  stock,  im- 
plements, and  seeds,  he  receives  one-half.  Lewis  and  Gilmer :  $50  5  on 
shares  from  one-third  to  one-half  the  product,  according  as  the  one  or  the 
other  furnishes  stock,  &c.  Wood:  but  few  rented  farms  in  this  county, 
owner  receives  one-third.  Pleasants :  owner  receives  one-third.  Pen- 
dleton: from  $5  to  $12  ;.ou  shares,  one-half  without  furnishing  stock,  &c. 
Monongalia:  one-third  of  crops.  Barbour:  from  $50  to  $100;  if  on 
shares,  from  one-third  to  one-half,  according  as  the  one  or  the  other  party 
furni^shes  stock,  &c.  Hardy  and  Mineral:  one-third  of  grain,  hay,  and 
froits:  renter  famishing  seed.  Upshur  and  Randolph :  from  $30  to  $50; 
from  one-third  to  one-half.  Preston  and  Taylor :  the  owner  receives  one- 
Ihird;  does  not  furnish  stock,  &c.  Jefferson:  from  $2  to  $3  per  acre; 
on  shares  two-fifths  of  the  crop;  tenant  provides  all.  Ritchie:  one- 
half;  owner  finding  seeds,  &c.  Boone :  if  stock,  &c.,  furnished  by  owner, 
one-half;  if  not,  one-third.  Fayette  and  Randolph  :  one-third  of  crop,  fur- 
nishing nothing.  Jackson:  from  $50  to  $150  per  year;  owner  receives 
one-third,  and  if  he  furnishes  stock,  &c.,  one-half.  Kanawha:  same  as 
ahore.    Cabell :   the  same. 
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What  are  the  chwf  articles  of  production,  and  what  are  the  present  priceJt 
of  two  or  three  of  them  f 


Articles  of  production. 


Wheat per  bushel . . 

Do do 


Do.. 

Do.. 

Do. 

Do.. 

Do.. 

Corn . , 

Do. 

Do., 

Do. 

Do. 

Do. 

Do. 
Rye.. 

Do. 

Do. 
Gate. 

Do. 

Do. 

Do. 

Do. 


do. 
do. 
do. 
do. 
do. 

do. 

do. 

do. 

do. 

do. 

do. 

do. 

do 

do. 

do. 

do. 

do. 

do 

do 

do. 


Prices. 


Counties. 


Potatoes do .  • . 

Do do... 

Do do... 

Do do... 

Salt do... 


^  80  to  ^1  00 

Hardy. 

1  00  1 

Calhoun,   Roane,   Pendleton,    Mouongaliii, 
Jackson. 

1  20 

Harrison,  Mineral,  Cabell. 

1  25 

Ohio,  Lewis,  Gilmer,  Pleasants. 

1  00 

Jefterson,  Fayette,  Raleigh. 

1  25  to 

1  50 

Ritchie. 

1  .50 

Upshur,  Randol[)h,  Preston,  Taylor,  Boone, 
Fayette,  Raleigh. 

50 

Wood,  Kanawha,  Fayette,  Raleigh. 

60 

Calhoun,  Roane,  Pleasants,  Jackson. 

65 

Ohio,  Lewis,  Gilmer. 

75 

Hari'ison,  Monongalia,  Boone. 
Upshur,  RandolpTi,  Jefferson. 

80 

80  to 

1  00 

Hardy,  Cabell. 

1  00 

Pendlet-on. 

70 

Lewis,  Gilmer. 

75 

Jackson. 

1  00 

Harrison,  Mineral,  Preston,  Taylor,  Cabell 

35  to 

40 

Calhoun,  Roane. 

40 

Ohio,  Pleasants,  Monongalia. 

33 

Fayett<),  Raleigh. 

45 

Jackson,  Lewis,  Gilmer. 

50 

Harrison,  Upshur,  Randolph,  Cabell,  Pres- 
t;On,  Taylor,  Bwme. 

30 

Pleasants. 

35 

Wood. 

1  00 

Cabell. 

75 

Lewis,  Gilmer,  Monongalia,  Jefferson. 

25 

Kanawha. 

Petroleum  is  an  article  of  extensive  commerce  in  Wood  County- 
Tobacco  is  grown  in  Harrison,  Calhoun,  Koane,  Lewis,  Cilmer,  liitehie, 
Jackson,  Kanawha,  and  Cabell  Counties. 

What  is  the  distance  to  a  marlet  toicn,  a  railroad  station^  or  a  steamboat 
landing  f- 

Harrison:  railroad  passing  nearly  through  the  center  of  the  cohnty. 
Ohio:  several  railroads  connect  in  Wheeling  in  this  county.  Monroe: 
twenty  miles  to  railroad.  Calhoun  and  Koane :  the  county  seat,  Spencer, 
is  centrally  located ;  railroad  station  40  miles ;  Ohio  River 33  miles.  Ijewis 
and  Gilmer :  twenty-three  miles  to  nearest  railroad  station.  Wood : 
Pai'kersburg,  a  city  of  8,000  inhabitants,  furnishes  market  for  a  radius 
of  5  to  8  miles,  and  a  railroad  runs  through  the  center  of  the  county. 
Pendleton :  from  Franklin  to  Harrisonburg,  Virginia,  40  miles,  on  Ma- 
nassas road.  Monongalia:  19  miles  to  a  railroad  station;  12  miles  to  a 
steamboat  landing.  Barbour :  from  couiity^  seat  to  railroad,  12  miles  to 
25  miles.  Hardy :  about  40  miles  to  Baltimore  and  Ohio  Railroad. 
Mineral:  Baltimore  and  Ohio  Railroad  runs  through  the  county  ;  best 
markets,  Baltimore  and  Wheeling.  Upshur  and  Randolph  :  home  mar- 
ket. Buchanan  and  Beverly;  railroad  station,  28  miles.  Preston:  railroad 
passes  directly  through  the  county  a  distance  of  30  miles.  Jefferson: 
from  1  to  10  miles.  Boone :  40  miles  to  the  nearest  steamboat  landing. 
Fayette  and  Raleigh :  steamboat  landing  in  Fayette  County,  40  miles 
from  Raleigh  Court- House.  Jackson:  this  county  borders  on  the  Ohio 
River  for  some  35  miles;  some  six  or  seven  villages  in  the  county.    Kan- 
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awha:  uavig^able  river  throiigb  the  center  of  the  county.    Cabell :  most 
distant  point  in  the  county  from  steamboat  landing,  20  miles. 

What  iH  the  general  quality  of  land,  and  the  kind  of  timber? 

Harrison:  the  land  is  of  good  quality;  the  timber  is  oak,  poplar, 
walnut,  maple,  beech,-  hickory,  ash,  &c.  Ohio :  good ;  the  tops  of  the 
highest  hills  prorlucing  more  and  better  crops  than  even  the  valleys; 
walnut,  white  and  black  poplar,  white  and  yellow,  oak,  white,  black, 
and  red,  hickory,  white  and  black,  maple,  beech,  &c. ;  pawpaw  and 
alder  in  abundance.  Monroe:  good,  but  hilly;  oak,  poplar,  sugar-ma- 
ple, bee<*h,  and  hickory.  Calhoun  and  Roane :  very  rich  and  productive ; 
ail  kinds  of  timber — white  oak,  hickory,  walnut,  poplar,  sugar-maple, 
&c.  Lewis  and  Gilmer:  very  good;  timber — oak,  poplar,  walnut,  sugar- 
maple,  and  beech.  Wood:  sandy  soil  and  oak  timber;  some  sycamore, 
locust,  and  poplar.  Pleasants :  hilly;  white  oak,  poplar,  walnut,  sugar- 
maple,  and  beech.  Pendleton :  river  bottoms,  and  limestone  on  the  hills 
and  mountains;  pine  in  every  variety,  oak  and  chestnut,  walnut,  cherry, 
supr-maple,  &c..  Monongalia:  of  good  quality;  timber — white  oak, 
hickory,  poplar,  sugar-maple,  black  and  white  walnut.  Barbour:  average 
quality  of  land  good;  timber — poplar,  sugar-maple,  oak,  hickory,  wal- 
nut, ash,  and  in  the  mountain  pine.  Hardy:  some  of  the  land  is  very 
fertile,  and  other  very  poor,  with  almost  every  variety  of  timber,  viz, 
oak,  pine,  walnut, chestnut,  poplar,  hickory,  ash,  &c.  Mineral:  ordinary, 
veiy  monntainous ;  valleys  very  fertile ;  pine,  oak,  sugar-maple.  Upshur; 
Randolph  :  good;  timber — poplar,  oak,  chestnut,  beech,  and  pine.  Pres- 
ton and  Taylor :  good  quality  ;  oak  and  poplar,  black  walnut,  hickory,  ash, 
aud  sugar-maple.  Jefferson  :  the  general  character  of  the  land  is  lime- 
stone and  slate-stene ;  the  timber — oak,  hickory,  locust,  and  cedar. 
Ritchie:  land  generally  good ;  timber — white  joak  and  poplar.  Boone: 
land  rich  and  productive,  but  mountainous ;  timber  in  great  abundance ; 
poplar,  walnut,  wild  cherry,  sugar-maple,  butternut,  different  kinds  of 
oak,  ash,  &c.  Fayette  and  Raleigh :  white  poplar,  spruce  pine,  and 
white  oak.  Jackson:  generally  very  productive;  white  oak,  hickory, 
poplar,  yellow  pine  in  some  places,  beech,  dogwood,  walnut,  black  oak. 
Kanawha :  land  hilly,  but  the  soil  is  good ;  poplar,  oak,  pine,  and  beech. 
Cabell :  clay  and  loam,  very  good ;  oak,  poplar,  walnut,  beech,  sugar 
maple,  hickory,  &c. 

For  what  kind  of  labor  is  there  a  demand  f 

Harrison  :  all  kinds  from  farm  hands  to  the  best  mechanics.  Ohio : 
farm  labor,  mining,  &c.  Monroe:  to  work  on  railroad.  Calhoun  and 
Roane:  farm  labor  principally.  Lewis,  Gilmer,  Pendleton,  and  Wood: 
tbe  siinie.  Monongalia:  farm  and  mechanical.  Barbour:  farm  labor, 
and  a  few  good  mechanics.  Hardy:  farm  labor  chiefly.  Mineral:  prin- 
cipally for  railroad.  Upshur  and  Randolph;  there  is  a  demand  for 
skilled  labor  to  develop  the  mineral  wealth  of  this  division.  Preston 
and  Taylor :  all  kinds.  Jefferson :  farm  hands  and  carpenters.  Ritchie  : 
domestic.  Boone,  Fayette,  and  Raleigh  :  farm  labor  chiefly.  Jackson  : 
farm  and  mechanical.    Kanawha :  good  mechanics.     Cabell :  all  kinds. 

What  mills  or  faetorien^  if  any^  are  in  operation  or  in  progress j  requirinff 

dilled  labor  f 

Harrison:  two  grist  and  saw^  mills,  and  one  machine  shop.  Ohio, 
Monroe,  Calhonn,  Roane,  Pleasants,  Pendleton,  Monongalia,  Barbour, 
Hardy,  Jefferson,  Ritchie,  Boone,  Fayette,  and  Raleigh:  none  of  any 
note.  Lewi.s  and  Gilmer:  several  steam-mills  and  tanneries,  but  no  man- 
tt&ctnring  establishments.  Wood:  but  few  mills  or  factories  in  this 
<^oanty.  Upshur  and  Randolph:  grist-mills  and  saw-mills  ;  no  laborers 
needed.     Preston  and  Taylor:  four  woolen-mills,  two  furnaces.     Jack- 
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What  are  tlie  chief  articles  ofprodiiction^  and  trhat  are  the  presetit  pri4^eJt 
of  two  or  three  of  them  ? 


Articles  of 

j)rodiit'tioD. 

Prices. 

Wheat 

.  per  bushel . . 

SO  80  to  $1  00 

Do 

....  do 

1  00 

Do 

....  do 

1  20 

Do 

....do 

1  25 

Do 

....do 

1  00 

Do 

....do...... 

1  25  to    1  50 

Do 

do 

1  50 

Corn 

do 

50 

Do 

....  do 

6U 

Do 

....  do 

0)5 

Do 

....  do 

75 

Do 

....  do 

80 

Do 

....  do 

80  to    1  00 

Do 

do 

1  00 

Rye 

....  do 

70 

Do 

....do 

75 

Do 

do 

1  00 

Gate 

....  do 

35  to        40 

Do 

....  do 

40 

Do 

do 

33 

Do 

....  do 

45 

Do 

....  do 

50 

Potatoes  . . . 

....  do.i 

30 

Do 

do 

35 

Do 

do 

1  00 

Do 

.  do 

75 

Salt 

do 

25 

Counties. 


Hardy. 

Calhoun,  Koaue,  Pendleton,  Monongalia, 
Jackson. 

Harrison,  Mineral,  Cabell. 

Ohio,  Lewis,  Gilmer,  Pleasants. 

Jefterson,  Fayette,  Raleigh. 

Ritchie. 

Upshur,  Randolph,  Preston,  Taylor,  Bm^iie, 
Fayette,  Raleigh. 

Wood,  Kanawha,  Fayette,  Ralei^^h. 

Calhoun,  Roane,  Pleasants,  Jacrkson. 

Ohio,  Lewis,  Gilmer. 

Harrison,  Monongalia,  Boone. 

Upshur,  Randolph,  Jefferson. 

Hardy,  Cabell. 

Pendleton. 

Lewis,  Gilmer. 

Jackson. 

Harrison,  Mineral,  Preston,  Taylor,  Cabell 

Calhoun,  Roane. 

Ohio,  Pleasants,  Monongalia. 

Fayetto,  Raleigh. 

.Jackson,  Lewis,  Gilmer. 

Harrison,  Upshur,  Randol])h,  Cabell,  Pres- 
ton, Taylor,  Boone. 

Pleasants. 

Wood. 

Cabell. 

Lewis,  Gilmer,  Monongalia,  Jefferson. 

Kanawha. 


Petroleum  is  an  article  of  extensive  commerce  in  Wood  County. 
Tobacco  is  grown  in  Harrison,  Callioun,  lioane,  Lewis,  Gilmer,  Ritchie, 
Jackson,  Kanawha,  and  Cabell  Counties. 

What  is  the  distance  to  a  marlet  town^  a  railroad  station^  or  a  steamboat 
landing  f- 

Hanison:  railroad  passing  nearly  through  the  center  of  the  county. 
Ohio:  several  railroads  connect  in  Wheeling  in  this  county.  Monroe: 
twenty  miles  to  railroad.  Calhoun  and  Koane :  the  county  seat,  Spencer, 
is  centrally  located ;  railroad  station  40  miles ;  Ohio  River 33  miles.  Ijewis 
and  Gilmer:  twenty-three  miles  to  nearest  railroad  station.  Wood: 
Parkersburg,  a  city  of  8,000  inhabitants,  furnishes  market  for  a  radius 
of  5  to  8  miles,  and  a  railroad  runs  through  the  center  of  the  county. 
Pendleton:  from  Franklin  to  Harrisonburg,  Virginia,  40  miles,  on  Ma- 
nassas road.  Monongalia :  19  miles  to  a  railroad  station;  12  miles  to  a 
steamboat  landing.  Barbour :  from  couiity  seat  to  railroad,  12  miles  to 
25  miles.  Hardy :  about  40  miles  to  Baltimore  and  Ohio  Railroad. 
Mineral:  Baltimore  and  Ohio  Railroad  runs  through  the  county  ;  best 
markets,  Baltimore  and  Wheeling.  Upshur  and  Randolph  :  home  mar- 
ket. Buchanan  and  Beverly;  railroad  station,  28 miles.  Preston:  railroad 
passes  directly  through  the  county  a  distance  of  30  miles.  Jeft'ei-son: 
from  1  to  10  miles.  Boone :  40  miles  to  the  nearest  steamboat  landing. 
Fayette  and  Raleigh :  steamboat  landing  in  Fayette  County,  40  miles 
from  Raleigh  Court- House.  Jackson:  this  county  borders  on  the  Ohio 
River  for  some  35  miles;  some  six  or  seven  villages  in  the  county.     Kan- 
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awha:  navigable  river  through  the  center  of  the  county.     Cabell :  most 
distant  iK)int  in  the  county  from  steamboat  landing,  20  miles. 

What  i«  the  general  quality  of  land,  and  the  kind  of  timber? 
Harrison:  the  land  is  of  good  quality;  the  timber  is  oak,  poplar, 
valnat,  muple^  beejch,-  hickory,  ash,  &c.  Ohio :  good ;  the  tops  of  the 
hijrhest  hills  producing  more  and  better  crops  than  even  the  valleys; 
walnut,  white  and  black  poplar,  white  and  yellow,  oak,  white,  black, 
and  red,  hickory,  white  and  black,  maple,  beech,  &c. ;  pawpaw  and 
alder  in  abundance.  Monroe:  good,  but  hilly;  oak,  poplar,  sugar-ma- 
ple, beech,  and  hickory.  Calhoun  and  Roane :  very  rich  and  productive ; 
ail  kinds  of  timber — white  oak,  hickory,  walnut,  poplar,  sugar-maple, 
&c.  I^ewis  and  Gilmer:  very  good;  timber — oak,  poplar,  walnut,  sugar- 
maple,  and  beech.  Wood:  sandy  soil  and  oak  timber;  some  sycamore, 
locust,  and  poplar.  Pleasants:  hilly;  white  oak,  poplar,  walnut,  sugar- 
maple,  and  beech.  Pendleton :  river  bottoms,  and  limestone  on  the  hills 
and  mountains;  pine  in  every  variety,  oak  and  chestnut,  walnut,  cherry, 
sug-ar-maple,  &<*. .  Monongalia:  of  good  quality;  timber — white  oak, 
hickory,  poplar,  sugar-maple,  black  and  white  walnut.  Barbour:  average 
quality  of  land  good;  timber — poplar,  sugar-maple,  oak,  hickory,  wal- 
nut, ash,  and  in  the  mountain  pine.  Hardy :  some  of  the  land  is  very 
fertile,  and  other  very  poor,  with  almost  every  variety  of  timber,  viz, 
oak,  pine,  walnut, chestnut,  poplar,  hickory,  ash,  &c.  Mineral:  ordinary, 
very  mountainous  ;  valleys  very  fertile;  pine,  oak,  sugar-maple.  Upshur; 
Randolph  :  good;  timber — poplar,  oak,  chestnut,  beech,  and  pine.  Pres- 
ton and  Taylor :  good  quality  ;  oak  and  poplar,  black  walnut,  hickory,  ash, 
aud  sugar-maple.  Jeflferson  :  the  general  character  of  the  land  is  lime- 
rtoue  and  slate-stone ;  the  timber — oak,  hickory,  locust,  and  cedar. 
Ritchie:  land  generally  good ;  timber — white  joak  and  jjoplar.  Boone: 
land  rich  and  productive,  but  mountainous ;  timber  in  great  abundance ; 
poplar,  walnut,  wild  cherry,  sugar-maple,  butternut,  dilferent  kinds  of 
oak,  ash,  &c.  Fayette  and  Raleigh :  white  poplar,  spruce  pine,  and 
white  oak.  Jackson  :  generally  very  productive ;  white  oak,  hickory, 
poplar,  yellow  pine  in  some  places,  beech,  dogwood,  walnut,  black  oak. 
Kanawha  :  land  hilly,  but  the  soil  is  good;  poplar,  oak,  pine,  and  beech. 
Cabell :  clay  and  loam,  ver^'  good ;  oak,  i)oplar,  walnut,  beech,  sugar 
maple,  hickory,  &c. 

For  irkat  kind  of  labor  is  there  a  demand  f 

Harrison  :  all  kinds  from  farm  hands  to  the  best  mechanics.  Ohio : 
farm  labor,  mining,  &c.  Monroe:  to  work  on  railroad.  Calhoun  and 
Roane:  farm  labor  principally.  Lewis,  Gilmer,  Pendleton,  and  Wood: 
the  same.  Monongalia :  farm  and  mechanical.  Barbour :  farm  labor, 
and  a  few  good  mechanics.  Hardy :  farm  labor  chiefly.  Mineral :  prin- 
cipally for  railroad.  Upshur  and  Randolph ;  there  is  a  demand  for 
Mkilleii  labor  to  develop  the  mineral  wealth  of  this  division.  Preston 
and  Taylor  :  all  kinds.  Jefferson :  farm  hands  and  carpenters.  Ritchie  : 
domestic.  Boone,  Fayette,  and  Raleigh  :  farm  labor  chiefly.  Jackson  : 
farm  and  mechanical.     Kanawha:  good  mechanics.     Cabell :  all  kinds. 

What  milU  or  factories,  if  any^  are  in  operation  or  in  progress,  reqiiiring 
skilled  labor  f 

Harrison:  two  grist  and  saw  mills,  and  one  machine  shop.  Ohio, 
3fonroe,  Calhoun,  Roane,  Pleasants,  Pendleton,  Monongalia,  Barbour, 
Hard}-,  Jefferson,  Ritchie,  Boone,  Fayette,  .and  Raleigh:  none  of  any 
note.  Lewis  and  Gilmer:  several  steam-mills  and  tanneries,  but  no  man- 
ofiictriring  establishments.  Wood:  but  tew  mills  or  factories  in  this 
ooanty.  Tlpshnr  and  Randolph:  grist-mills  and  saw-mills  ;  no  laborers 
if^eded!     Preston   and  Taylor:  four  woolen-mills,  two  furnaces.    Jack- 
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son :  two  woolen  factories,  ten  or  twelve  grist-mills,  two  cigar  manufac- 
tories, one  tobacco  manufactory,  one  boat  yard.  Kanawha :  woolen 
factories  and  saw-mills.    Cabell :  only  ordinary  grist  and  saw  mills. 

Are  there  in  your  vicinity  any  railroads  or  otJie^'  public  works  in  progress 
requiring  common  labor  f   If  so,  liowfar  distant  f 

Harrison:  Northwestern  road  passes  through  the  county.  Ohio:  no. 
Monroe:  yes;  20  miles  distant.  Calhoun,  Iloane,  Wood,  Pleasants, 
Pendleton,  Barbour,  and  Hardy :  none.  Mineral :  only  the  Baltimore 
and  Ohio  Railroad,  which  is  laying  a  double  track.  Lewis  and  Gilmer : 
no  railroads ;  the  State  is  building  at  Weston,  Lewis  County,  a  hospital 
for  the  insane.  Monongalia:  two  railroads  in  contemplation.  Upshur 
and  Randolph :  there  will  be  soon.  Jefferson  :  one  thirty  miles  distant. 
Ritchie :  one  railroad  running  through  the  county  town.  Boone :  Ches- 
apeake and  Ohio  Railroad,  35  miles.  Fayette  and  Raleigh  :  a  railroad 
in  progress.  Kanawha :  one  hundred  and  sixty  miles  of  railroad  through 
the  county.  Cabell :  good  prospects  for  the  Chesapeake  and  Ohio  Rail- 
road running  through  the  center  of  the  county ;  ronte  surveyed. 

If  many  foreign  born  workmen  are  employed  in  your  district^  please  give 
the  preponderating  nationality, 

Harrison :  the  Northwestern  Railroad  employ  Irish  on  their  road ; 
some  few  Dutch  miners  in  the  countv.  Ohio :  German.  Monroe :  not 
many  foreign-born.  Lewis  and  Gilmer :  Irish.  Wood  :  German.  Bar- 
bour :  none.  Hardy :  none.  Mineral :  Irish.  Upshur  and  Randolph : 
very  few,  Irish.  Jefferson :  nine-tenths  of  the  workmen  employed  are 
Americans.  Ritchie :  Irish  work  on  the  railroads.  Boone :  a  few  Irish. 
Jackson :  but  few  foreigners  here ;  some  German,  French,  and  Irish. 
Kanawha:  Germans. 

Please  state  any  advantages  ichich  your  district  can  offer  to  laborersj  me- 
cJianics,  or  small  farmers.  Is  there  much  lan^  of  good  quality  and  icell 
watered  yet  unoccupied  f 

Harrison:  this  county  needs  good  mechanics  and  common  laborers ; 
there  is  some  land  of  pretty  good  quality  unoccupied,  which  is  well  wa- 
tered. Ohio:  the  city  of  Wheeling,  being  a  manufacturing  town,  affords 
a  good  market  for  everything  the  land  produces;  good  protits  are  real- 
ized by  farmers ;  renters  are  fast  becoming  owners  of  land  ;  the  land  is 
all  rich  and  well  watered ;  all  occupied.  Calhoun  and  Roane :  these 
counties  offer  superior  advantages  to  farm  laborers,  or  small  farmers ; 
plenty  of  good  rich  land,  well  watered  and  timbered,  can  be  bought  at 
cheap  rates,  and  is  peculiarly  adapted  to  grazing  stock  as  well  as  farm- 
ing; fine  w^ater-power ;  good  opening  for  mills,  factories,  &c.  Lewis 
and  Gilmer:  the  land  is  well  adapted  to  general  farming  purposes,  and 
particularly  for  grazing ;  there  is  at  least  one-half  of  the  land  of  good 
quality  and  well  watered  that  is  not  permanently  occupied.  Wood: 
good  land  unoccupied,  and  generally  well  watered ;  laborers  and  small 
formers  are  most  needed  here.  Pendleton :  large  tracts  of  land  of  good 
quality,  and  worthy  the  {ittention  of  all  those  desiring  to  engage  in  sheep 
or  cattle  grazing ;  the  water-power  of  the  county  is  unsurpassed.  Mo- 
nongalia :  land  of  good  quality  at  low  prices.  Barbour :  much  unoccu- 
pied land  can  be  purchased  at  a  reasonable  price ;  good  openings  for 
shoemakers,  wagon-makers,  &c.  Mineral:  a  good  deal  of  well-watered 
and  well-timbered  mountain  land  might  be  greatly  improved.  Upshur 
and  Randolph :  laborers  and  small  farmers  can  do  well  in  this  division 
in  cultivating  mountain  lands,  which  are  rich  and  productive.  Preston 
and  Taylor :  laborers  and  mechanics  can  find  employment  at  good  wages ; 
much  land  of  good  quality,  well  watered,  is  yet  unoccupied  ;  coal  and 
iron  ore  and  timber  in  abundance.    Jefferson :  men  of  small  means  can 
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do  as  well  here  as  in  any  part  of  the  Union  ;  the  land  is  good  and  the 
climate  delightful.  Boone:  abundance  of  good  pasture  and  grazing 
land,  plenty  of  springs  and  good  water-power,  but  great  lack  of  good 
mills  and  machinery;  thegreatestabundanceofcannel  and  nearly  every 
other  kind  of  valuable  coal,  some  veins  from  eight  to  ten  feet  in  depth  ; 
this  county  oflfers  the  greatest  inducements  to  wool-growers,  it  is  thought, 
of  any  in  the  United  States.  Fayette  and  Raleigh :  this  section  abounds 
JD  the  choicest  qualities  of  cannel,  splint,  and  every  variety  of  coal,  and 
other  valuable  minerals,  such  as  iron,  copper,  and  silver ;  well  watered 
with  small  water-courses;  never-failing  springs;  anj'  amount  of  good 
land  for  sale  at  low  prices.  Jackson  :  there  are  great  inducements  to 
small  farmers ;  abundance  of  imimproved  lands  can  be  bought  at  a  cheaj) 
rate ;  the  climate  is  all  that  can  be  desired,  soil  productive,  well  adapted 
to  grain,  grass,  and  fruit  of  all  descriptions.  Kanawha  :  about  300,000 
acres  of  unimproved  land  in  this  county.  Cabell :  a  large  amount  of 
good  land,  well  watered,  yet  unoccupied. 

What  €ire  tlie  prices  of  ortUnary  farm  stocky  sound  and  in  good  condition  ? 
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II.  WESTERN  AND  NORTHWESTERN  STATES  AND 

TERRITORIES. 


OHIO. 

Area,  25,576,960  acres.    Population  in  1870,  2,665,012. 

Van  land  he  purchased  or  rented  in  your  district  suitable  for  small  farms 
on  favorable  terms  f 

•Adams  and  Butler:  yes.  Preble:  tlie  farms  for  rent  are  gene- 
rally  large.     Champaign,   Highland,   Fayette,   Brown,  Franklin,  Erie, 

*  Names  of  counties  froiii  which  returns  have  hecn  received. 
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Union,  Marion,  Kicbland,  Ottawa,  Sandusky,  Lucas,  Williams,  Wood, 
Defiance,  Fulton,  Lawrence,  Jackson,  Fairfield,  JVIuskinguin,  Licking, 
Knox,  Ashland,  Wayne,  Medina,  Holmes,  Monroe,  Washington,  Noble, 
Belmont,  Stark,  Columbiana,  Carroll,  Ashtabula,  and  Morgan:  it  can. 
Warren,  Clinton,  Clarke,  Greene,  Madison,  Kichland,  Perry,  Lorain, 
Guernsey,  Stark,  and  Summit:  no.  Shelby:  land  can  be  purchased  on 
fair  terms;  not  much  to  rent.  Darke :  there  are  lands.for  sale  and  also 
farms  for  rent.  Highland:  farms  generally  small  and  occupied  by  own- 
i^rs.  Morrow:  I  think  not.  Richland:  not  very  favorable.  Huron  and 
Sandusky:  jes.  Crawford:  farms  can  be  purchased;  but  few  to  rent. 
Seneca:  the  same.  Bickaway:  yes,  in  some  localities.  Hocking:  but 
very  little  suitable  for  small  farms  to  be  purchased  or  rented.  Lorain: 
there  is  no  unimproved  land.  Meigs:  not  very  favorable.  Athens: 
lands  are  often  sold,  but  not  rented.  Columbiana:  but  little  for  rent  or 
sale.  Jefferson:  in  limited  quantity.  Ashtabula:  land  can  be  bought, 
not  rented.  Jefferson,  part  2d:  as  a  general  thing  the  lands  are  owned 
and  occupied  by  well-to-do  farmers.  Trumbull :  it  cannot  on  favorable 
terms.  Portage:  rather  high.  Mahoning:  not  many  farms  to  rent^ 
Geauga:  can  be  purchased,  but  not  rented. 

Wkat  is  the  price  per  acre  of  small  improved  farms  f  State  icJiat  pro- 
portion has  been  undsr  cultivation^  how  miwh  is  fenced ^  and  the  kind  of 
buildings, 

Adams:  $40  to  $100  per  acre.  Butler:  small  improved  farms  vary 
in  price  according  to  locality,  quality  of  soil,  and  improvements,  from 
$50  to  $150  per  acre;  land  generally  fenced,  and  from  two-thirds  to  three- 
fourths  under  cultivation.  Montgomery:  average  price  per  acre  about 
$100 ;  about  one-half  cultivated  and  three-fourths  fenced ;  buildings 
generally  pretty  good.  Preble:  from  $70  to  $80  per  a<5re;  three- 
fourths  under  cultivation ;  all  fenced ;  good  brick  or  frame  buildings. 
Warren  :  average  price  i)er  acre,  $75.  Champaign  :  from  $50  to  $150  per 
;icre;  all  under  cultivation  and  fenced,  with  comfortable  buildings. 
Shelby:  $35  to  $75  per  acre.  Tuere  is  quite  a  diversity  of  soil,  and  also 
of  improvements.  Darke:  from  $20  to  $100  per  acre,  with  the  same 
remark  as  above.  Highland:  average  $50  per  acre;  one-half  to  two- 
thirds  cleared  and  under  cultivation  ;  all  fenced  ;  comfortable  frame  and 
log  buildings.  Fayette:  $liO  to  $70;  three  fourths  under  cultivation ; 
all  fenced;  principally  frame  buildings.  Brown:  $30  to  $  100  per  acre. 
Buildings  generally  frame  or  brick.  Clinton  :  $75  per  acre;  all  fenced. 
Franklin  :  $50  to  $100  per  acre;  about  three-fourths  in  cultivation  and 
fenced;  mostly  small  frames.  Clarke:  the  price  of  small  well-improved 
farms  here  ranges  from  $80  to  $100  per  acr(3.  Greene:  $100  per  acre; 
three-fourths  under  cultivation;  all  fenced;  buildings  generally  good, 
the  majority  of  them  frame.  Erie:  $100  per  acre;  one  half  in  cultiva- 
tion ;  all  fenced ;  frame  buildings.  Madison :  $00  per  aere  ;  three-fourths  in 
cultivation  and  fenced ;  brick  and  frame  buildings.  Union :  about  $40  per 
aere;  two-thirds  under  cultivation ;  nearly  all  fenced  ;  buildings  mainly 
log.  Eichland :  $75  per  acre ;  two-thirds  under  cultivation ;  seven- 
eighths  fenced  ;  buildings  i)rincipally  wood.  Morrow  :  from  $50  to  $65 
per  acre;  from  two-thirds  to  three-fourths  under  cultivation;  buildings 
mostly  frame.  Marion :  $45  per  acre  ;  almost  all  under  cultivation,  and 
all  fenced ;  good  buildings.  Ottawa,  $25  to  $50 ;  one-half  to  three-fourths 
cultivated  and  fenced  ;  buildings  mostly  frame.  Huron :  $40  to  $75  ;  nearly 
all  under  cultivation  and  well  fenced;  frame  buildings.  Sandusky:  $75 
per  acre,  three-fourths  improved;  good  fences  and  buildings,  ("rawford: 
from  $45  to  $75;  three-fourths  uncler  cultivation;  all  under  fence ;  from 
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ordinary  to  goods  buildings.  Seneca :  average,  $50,  one-half  to  two-thirds 
caltivated ;  generally  fenced ;  buildings,  ordinary.  Lucas :  $15  to  $75,  ac- 
cording to  distance  from  town  and  improvements;  one-half  under  culti- 
vation and  fenced  ;  all  kinds  of  buildings,  from  a  log  house  to  a  brick 
mansion.  Pickaway:  from  $25  to  $125;  much  of  the  land  is  devoted 
to  grazing,  nearly  all  inclosed;  buildings  generally  good.  Williams: 
A30  to  $65 ;  about  one-half  under  cultivation  and  fenced ;  mostly  frame 
buildings.  Wood  :  $15  to  $30,  about  one-half  cleared  and  fenced ;  frame 
Imildings.  Defiance:  $15  to  $25;  about  one-third  under  cultivation  ; 
one-half  fenced;  buildings  generally  of  logs.  Fulton:  $35;  one-half 
ander  cultivation ;  onlinary  buildings.  Lawrence:  about  $  15 per  acre ; 
one-fourth  under  cultivation  and  fenced;  buildings  of  logs,  generally. 
Jackson:  $25  to  $50;  all  fenced;  one-half  under  cultivation ;  buildings 
I»oor.  Hocking:  about  $20;  two-thirds  fenced  and  under  cultivation  ; 
bnildings  generally  not  very  good.  Fairfield :  this  is  an  old  county : 
small  farms  worth  from  $40  to  $150  per  acre.  Perry :  $30  to  8100 ;  about 
three-fourths  cleared  and  fenced.  Muskingum  :  $30  to  $50 ;  three-fourths 
nmler  cultivation ;  about  all  fenced ;  buildings  generally,  small,  and 
mostly  frame  or  log.  Licking:  $65;  about  three-fourths  under  cultiva- 
tion, all  fenced ;  mostly  frame  buildings.  Knox :  $20  to  $50,  partlj" 
improvetl.  Lorain  :  $50  to  $100 ;  four-fifths  of  all  lands  in  this  county 
are  cleared;  nearly  all  fenced.  Ashland:  about  $60  per  acre;  two- 
thirds  under  cultivation  and  fenced;  the  buildings  are  frame  and  brick. 
Wayne :  $50  to  $150 ;  two-thirds  under  cultivation,  balance  timber  land, 
nearly  all  fenced  ;  usually  two-story  frame  buildings.  Medina :  $40  to 
$60:  from  two-thirds  to  four-fifths  under  cultivation,  generally  all  fenced ; 
frame  buildings.  Holmes:  $50  to  $60;  one-half  under  cultivation;  all 
fenced;  wood  buildings.  Monroe:  $15  to  $20;  from  one-third  to  two- 
thinls  under  cultivation  and  fenced;  comfortable  buildings.  Meigs: 
hill  land,  $25  to  $50  i)er  acre  ;  bottom  land,  $75  to  $100 ;  from  one-half 
to  three-fourths  fenced  and  under  cultivation  ;  generally  frame  build- 
ings. Washington  :  $5  to  $200  per  acre,  embracing  all  qualities  of  land ; 
more  than  one-half  improved ;  buildings  generally  low-priced.  Athens : 
*15  to  $25  per  acre  ;  about  one-half  fenced  and  cultivated.  Noble :  $25 
to  $50;  about  two-thirds  fenced  and  under  cultivation  ;  buildings  ordi- 
nary. Belmont:  $20  to  $100,  according  to  location,  quality,  and  im- 
provements. Guernsey :  $30  to  $45 ;  three-fourths  under  cultivation, 
ail  under  fence ;  buildings  generally  frame,  not  very  good.  Colum- 
biana:  about  $50  per  acre;  about  three-fourths  under  cultivation  and 
fenced;  buildings  mostly  frame.  Stark:  from  $65  to  $125:  more  than 
half  under  cultivation,  all  fenced,  good  frame  and  brick  dwellings.  Jef- 
ferson :  about  $50;  one-half  to  two-thirds  under  cultivation,  three-fourths 
fenced ;  buildings  frame  or  hewed  logs.  Carroll :  $30  to  $60  for  upland ; 
valley  land  is  worth  from  $100  to  $125  per  acre ;  about  two-thirds  under 
coltivation,  all  fenced  ;  buildings,  ordinary  frame  and  brick.  Ashtabula : 
1^75  to  $125;  three-fourths  to  seven-eighths  under  cultivation,  mostly 
all  nnder  fence ;  buildings  fair  to  good.  Jefferson :  $40  to  $100,  fairly 
improved.  Summit :  $40  to  $70,  all  fenced  and  under  cultivation  ;  frame 
baildings.  Trnmbull :  $60  to  $125;  three  fourths  under  cultivation,  all 
fenced ;  baildings  of  medium  quality.  Portage  :  $cSO  to  $120  per  acre ; 
three-fourths  cleared,  well  fenced ;  good  buildings.  Mahoning:  from  $40 
to $100;  from  one-half  to  three-fourths  under  cultivation.  Geauga: 
*'50  to  $50 ;  fi'om  one-half  to  three-fourths  under  cultivation,  all  fenced : 
frame  baildings.  Morgan:  $35  to  $85;  two-thirds  under  cultivation; 
^oofj  feneen  and  buildings. 
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What  is  t/ie  price  per  acreof  unimproved  land,  tchat proportion  is  cleared, 
and  flow  much,  if  any,  is  fenced  f 

Adams:  from  $5  to  $20  per  acre.  Butler:  uncleared -land  com- 
mands tUe  same  price  as  that  which  has  been  cleared  and  cultivated. 
Montgomery:  from  $50  to  $75  per  acre,  one-half  of  same  cleared  and 
fenced.  Preble :  nnimproved  land  with  good  timber  is  worth  as  much 
jis  improved.  Highland,  Fayette,  Clarke,  Greene,  Morrow,  Kichland, 
Huron,  Crawford,  Fairfield,  Perry,  Lorain,  Wayne,  Medina,  Mon- 
roe, Noble,  Belmont,  Columbiana,  Stark,  Ashtabula,  Jefferson,  Sum- 
mit, Trumbull,  Portage,  Mahoning,  and  Geauga:  none  of  this  description 
for  sale;  the  uncleared  land  is  worth  as  much  as,  if  not  more  than, 
that  which  is  cleared.  Champaign:  woodland  from  $75  to  $200  per 
acre;  there  is  no  unimproved  cleared  land  in  the  county.  Shelby:  $25 
t-o  $35  ;  not  much  good  unimproved  land  in  the  county.  Darke :  from 
$8  to  $80.  Brown :  from  $30  to  $40  per  acre.  Clinton :  $45  per  acre; 
very  little  cleared.  Franklin :  $50 ;  three-fourths  cleared  and  fenced. 
Erie :  $50.  Madison :  $35  per  acre ;  three-fourths  cleared  and  fenced. 
Union :  $20  to  $35 ;  about  three-fourths  cleared ;  nearly  Ml  lands  are 
fenced,  liichland :  $65  per  acre ;  one-eighth  is  cleared,  seven-eighths 
fenced.  Marion :  average,  $20  per  acre.  Ottawa :  $10  to  $25  per  acre; 
Sandusky :  $30  to  $60.  Seneca:  average,  $30.  Lucas :  from  $5  to  $50. 
Pickaway :  there  is  no  land  in  this  county  worth  under  $25  per  acre, 
and  the  lands  are  nearly  all  inclosed  for  cultivation  or  grazing.  Wil- 
liams :  $10  to  $25  per  acre ;  about  one-half  cleared  and  two-thirds  fenced. 
Wood:  from  $5  to  $12  per  acre.  Defiance :  $10  per  acre  at  an  average. 
Fulton :  from  $5  to  $30  per  acre.  Lawrence :  about  $7.  Jackson :  very 
good  can  be  had  for  $5  per  acre.  Hocking :  average  price  $5.  Mus- 
kingum: $25  tx)  $40;  one-fourth  cleared  and  fenced.  Licking:  $50; 
one-fifth  cleared  ;  nearly  all  fenced.  Knox:  $10  to  $15.  Lorain:  none 
unimproved.  Holmes :  $35  to  $50.  Meigs :  average  $15.  AVashing- 
ton  :  at  all  prices,  acconliug  to  quality,  &c.  Athens:  $10  to  $20;  one- 
third  to  one-half  cleared  and  under  fence.  Guernsey :  very  little,  if  any, 
for  sale;  an  oo^sasional  tract  worth  from  $18  to  $30  per  acre.  Carroll: 
$30  per  acre  if  tolerably  well  timbered ;  none  cleared,  and  none  under 
fence.  Ashtabula :  $50  |)er  acre,  one-half  clenred  and  under  fence ;  $75 
to  $100  for  timber  land,  according  to  quality  of  timber.  Mahoning:  very 
little  unimproved,  and  it  is  worth  more  than  the  improveil  on  account  of 
the  timber.  Morgan  :  cleared  land,  otherwise  unimproved,  from  $10  to 
$2(H). 

What  is  the  yearly  rent  of  small  improved  farms  f  If  rented  on  shares, 
what  share  does  the  owner  receive  f  Does  the  latter  provide  stack,  imple- 
ments, or  seeds  f 

Adams :  $3  to  $15  i>er  acre ;  or,  if  on  shares  owner  provides  nothing, 
and  get8  onethirtl.  Butler :  owner  usually  rei^ives  one-half  the 
crop,  and  when  he  furnishes  sti>ck,  implements,  and  seeds,  he  receives 
two-thinls,  Montgomery :  owner  receives  two-fifths,  tenant  furnishing 
everything,  l^ble :  $5  to  $8  |>er  acre,  money  rent ;  on  shares,  owner 
iveeives  one-half  when  he  pn>vides  stock,  implements,  and  seeds,  other- 
wise onethirtl,  Chamj^aigu :  $5  to  $10  i>er  acre :  shares  as  the  preceding. 
Shelby :  $;i  to  $6,  or  two  firths  of  crop,  owner  providing  nothing.  Darke: 
$2  to  $3  i>er  ain^e :  if  on  v^hartv*^  t  wo  fi t\hs  of  cn>p  is  the  usual  rate,  lessee 
furnishing  everything.  Highland:  $3  to  $6  |>er  a<*re:  on  shares, owner 
receives  one  thin),  and  furnishes  stivk,  Si^s.  &c,  Fayette:  $5  per 
aeiv^  or  one-half  of  the  iH>rn  in  the  st4H*k ;  one-thinl  ot  the  small  grain 
in  the  bushel.    Rn>wn:  $5  to  $10  iH*r  acre  for  ole;inHi  land;  tobacco 
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l^Dd, hoasiog,  and  sticks  faruished  at  $15  to  $25  per  acre;  on  shares, 
the  asaal  rent  is  one-third  to  oue-half  the  crop,  the  renter  furnishing 
his  own  team  and  seeds.    Clinton :  $4  per  acre,  or  two-fifths  of  the  pro- 
dttct    Franklin :  $5  to  $8  per  acre ;  on  shares,  one-half  in  shock  or 
bam.    Clarke:  $8  to  $10  per  acre;  shares,  one-half,  owner  finding  no- 
thing.   Greene :  from  $5  to  $10 ;  generally  rented  for  one-half  the  crop, 
teoant  furnishing  everything.   Erie :  $3  to  $5  per  acre ;  shares  as  the  pre- 
ceding.   Madison :  $5  per  acre ;  shares ,  owner  receives  one-half,  and  if 
he  provides  stock,  &c.,  two-thirds.    Morrow:    when  the  lessee  finds 
everything,  he  delivers  one-third  of  the  grain  in  the  crib,  and  one-half 
the  hay  in  the  mow.     Union :  cash  rent  $1  50  pei:  acre ;  on  shares,  one- 
half,  the  occupant  to  find  implements  and  seeds.    Eichland :  $3  per 
aere:  shares,  owner  receives  two-thirds,  and  furnishes  everything  but 
labor,  or  two-fifths,  and  furnishes  nothing.    Marion :  shares ;  same  as 
preceding.     Ottawa :  one-third  the  grain  and  one-half  the  hay  is  given 
to  the  owner,  tenant  providing  everything.    Huron :  $5 ;  shares,  owner 
receives  one-half  and  provides  half  the  team  and  seed.    Sandusky :  $5 
I>er  acre ;  owner's  share,  one-third  to  one-half;  in  the  latter  case  he  fur- 
uidhes  half  the  seeds.    Crawford :  $3  per  acre ;  on  shares,  owner  receives 
one-half  of  all  produced.    Seneca :  $3  per  acre ;  on  shares,  if  landlord 
furnishes  everything,  he  receives  one-half;  if  only  the  seed,  two-fifths; 
if  nothing,  one-third.    Lucas:  $3  to  $5  per  acre;  shares,  one-third  to 
one-half  to  owner;  he  seldom  furnishes.    Pickaway:  owner  receives 
one-half  of  the  corn,  one-third  of  the  wheat ;  he  furnishing  seeds.    Wil- 
liams :  $3  to  $5 ;  shares,  owner  receives  one-third  of  the  grain  and  one 
half  of  the  hay ;   furnishes  nothing.    Wood :  furnishing  stock,  imple- 
ments and  seeds,  the  owner  gets  one-half ;  without  either,  one-third.   De- 
fiance :  one-third  to  two-fifths  where  renter  furnishes  implements  and 
seeds,  which  is  the  usual  custom  in  this  vicinity.    Fulton :  owner  re- 
ceives two-fifths  of  crop.      Lawrence:    one-third  to  owner;    or  one- 
half  if  he  furnishes  seeds,  team,  &c.  Hocking :  shares,  the  same.    Fair- 
field: $5  to  $10  per  acre;  if  teams  and  implements  are  furnished  by 
owner,  he  receives  two-thirds  of  crop.    Perry :  owner  receives  one-half, 
and  provides  nothing.    Muskingum:  $50  to  $100  per  annum;  shares, 
owner  two-fifths ;  does  not  furnish.    Licking:  $6  per  acre,  or  one-half 
the  crop.     Knox :  $2  to  $5 ;  shares,  from  two-fifths  to  one-half  to  owner. 
Lorain  :  $3  to  $4,  or  one-half  of  crop.     Ashland  :  $3,  or  one-half  the 
product.     Wayne :  about  6  per  cent,  on  value  of  premises,  or  one-half 
the  crop.     Medina:   $1  60  to  $3  per  acre,  or  else  owner  one-third. 
Holmes:  $3  per  acre,  or  two-fifths  of  crop.    Monroe:  one- third  of  crop, 
or  one-half  when  owner  provides  stock,  implements,  and  seeds.    Meigs : 
bottom  farms  rent  for  one-half  the  crop,  tenant  furnishing  all ;  back 
farms  rent  for  less.    Washington:  on  good  land  owner  receives  half; 
on  thin  land,  one-third.    Athens :  owner  gets  one  third  on  upland  farms, 
and  one-half  on  river  farms;  tenant  stocks  the  farm  and  finds  seeds. 
Noble:  $1  to  $2  per  acre,  or  one-half  the  crop.    Belmont:   $2  to  $4; 
shares,  owner  one-third.    Guernsey:  very  few  to  rent;  $2  to  $2  50  per 
acre;  owner  two-thirds,  he  providing  stock,  implements,  &c.    Colum- 
biana: $3,  or  one-third,  nothing  furnished  ;  otherwise  one-half.     Stark : 
•3  to  $5,  or  one-third  to  owner.    Jefferson:  owner  one-thu'd,  or  if  he 
foiBish  then  one-half.    Carroll :  $2  to  $5  per  acre ;  shares,  as  above. 
A^htabola :  stocked  farms  pay  owner  three-fifths ;    not  stocked,  one- 
iialf,  expense  of  tools  divided.    Summit :  $3  per  acre,  or  one-third  the 
crop.    Trumbull :  one-half  to  each,  each  furnishing  half  of  stock,  seeds, 
&(\    Portage:    $5  per  acre,  or  shares,  as  the  preceding.    Mahoning: 
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half  the  prot'eeds,  each  furnishing  half.     Geauga:    oue-half  to  each. 
Morgan:  one-third,  or  one-half,  and  furnishes  implements,  &c. 

W/iat  are  the  chief  articles  of  production^  and  ivluitare  tke  present  prices 
of  two  or  three  of  tliem  f 


Articles  of  production. 


IMces. 


Counties. 


Wheat per  bushel . . 

Do do 

Do do 

Do do 

Do do 


9()  90 

$90  to    1  0(» 

no  to    1  10 

95 

1  00 


Do 

....  do 

1 

I  05 

Do 

....do 

1  10 

Do 

do 

1  15 

Do 

do 

i 

1  25 

Do 

•    *     •  •  '  Iv    «  a   •  •     •  • 

I  50 

Com '. 

do 

40 

Do 

do 

60 

Do  ....... 

....do 

1 

t>5 

Do 

do 

50 

Do 

do 

55 

Do 

....  do 

70 

Do 

....do 

1 

1 

75 

Do 

....do 

80 

Do 

do 

90 

Do 

do 

I  00 

Oats 

do 

:3o  to 

34 

Do 

.do 

:i5 

Do 

....do 

37  to 

40 

Do 

....do 

40 

Do 

do 

45 

Do 

do 

47 

Do 

do 

50 

Do 

....do 

55 

Do 

....do 

60 

Barley 

....do 

75 

Do 

do 

I  00 

Do 

do 

1  :«) 

Kve 

do 

75 

Do 

....do 

• 

IK) 

Potatoes 

do 

:{5 

Do 

do 

40 

Do 

....do 

50 

Do 

....do 

60 

Do 

do 

m  to 

70 

Do 

....do 

75 

Do 

.-.-do 

90  to 

1  00 

I^ehle,  I'uion,  Williams,  Carroll. 

Richland. 

Hockiuf^. 

Adams,  Highland,  Clarke,  Seneca,  Knox. 

Montgomery,  Butler,  Champaign,  Shelby, 
Brown,  Clinton,  Franklin,  Greene,  War- 
ren, Huron,  Crawford,  Defiance,  Picka- 
way, Fulton,  Fairfield,  Perry,  Munkin- 
gnni.  Holmes,  Athens,  Noble,  Guernsey, 
Columbiana,  Jefi^rson,  Morgan,  Darke. 

Fayette,  Lucas. 

Erie,  Wood,  Jackson,  Ashland,  Wayne, 
Stark. 

Meigs,  Sandusky. 

Ottawa,  Portage,  Mahoning. 

Ashtabula. 

Highland,  Crawford,  ilorrow,  Richland, 
Adams. 

Clinton,  Franklin,  Madison,  Perry,  Athens, 
Guernsey,  Jefiersoii,  Morgan. 

Shelby,  Darke,  Fayette,  Clarke,  Union,  Ma- 
rion, Pickaway,  Fairfield,  Knox.  Holmes, 
Carroll. 

Belmont,  Sandusky. 

Licking. 

Champaign,  Seneca,  Meigs,  Muskingum,  No- 
bh>,  Mahoning. 

Preble,  Butler,  Highland,  Brown,  Greene, 
Erie,  Huron,  Wood,  Jackson,  Hocking, 
Lorain,  Wayne. 

Montgomer>',  Ottawa,  Lucas,  Fulton,  Ash- 
land, Columbiana,  Chirke,  Mahoning. 

Defiance. 

Portage. 

Darke,  Belmont. 

Columbiana,  Crawford,  Morrow. 

Kicliland,  Sandusky. 

Fulton,  Perry,  Knox,  Noble,  Clarke,  Union, 
Huron,  Seneca,  Jefferson,  Portage,  Maho- 
ning. 

Butler,  Shelby,  (ireeue,  Marion,  Meigs, 
Stark. 

Lucas. 

Montgomery,  Clinton,  Ottawa,  Williams, 
Wood,  Wayne,  Hocking,  Athens,  Maho- 
ning. 

Brown,  .Jackson,  Ashland. 

Champaign. 

Darke. 

Huron. 

Butler,  Clarke. 

Highland,  Union,  Darke. 

Stark,  Franklin. 

Muskingum,  Wayne,  l-Yankliu. 

Morgan,  Champaign. 

Defiance,  Meigs,  Athens. 

Jcllersou. 

JackstMi. 

Crawford,  Huron. 

Mahoniiii!:. 
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Articles  of  production. 


Wool per  bushel. 

Dq do 

Do do 

Do do 

Tobftceo per  pound . 

Do do 

Hav per  ton 

Do do... 

Do do... 

Do do... 

Do do . . . 

Broom  com do . . . 


Prices. 


Counties. 


10  40 

$0  lis  to       40 

40  to       60 

45 

12 

15 

()  00 

10  00 

12  00 

12  00  to  15  00 

18 

3  50 


Licking,  Franklin. 

Ricblaud. 

Lorain. 

Medina,  Belmont. 

Brown. 

Montgomery. 

Marion. 

Erie,  Mailinon.  Ottawa,  Perry,  Belmont. 

Fayette,  Franklin,  Wood,  IJcking,  Lorain, 

Lneas,  Meigs,  Brown. 

Butler. 

Butler. 


What  w  the  distance  to  a  market  toicn,  a  railroad  station j  or  a  steamboat 
landing? 

Adams:  this  county  lies  on  tlie  Ohio  River.  H<ami1ton,  Butler  County, 
is  a  railroad  station,  furnishing  a  market  itself,  and  being  within  25 
miles  of  Cincinnati.  Montgomery :  not  more  than  5  miles  to  a  rail- 
road station,  or  a  market  town  from  any  part  of  the  district.  Preble : 
there  are  two  railroads  passing  through  this  county.  The  distance  i» 
short  to  a  station  or  market  town.  Warren:  4  to  6  miles.  Cham- 
paign :  market  and  shipping  point  at  the  county  town  centrally  lo- 
cated, at  the  crossing  of  three  railroads.  Shelby:  two  railroads  run- 
niug  through  the  county,  crossing  at  right  angles  at  this  place,  Sidney; 
also  a  (^inal  from  Cincinnati  to  Toledo.  Darke :  no  distance  at  all ;  rail- 
roads and  towns  almost  every  half-mile.  Highland :  8  or  10  miles  from 
remote  points ;  two  railroads  in  our  county.  Fayette :  a  railroad  runs 
through  the  county  east  and  west,  and  one  to  be  built  running  north 
and  south.  Brown  :  8  miles  to  the  Ohio  Eiver.  Clinton :  from  4  to  10 
miles.  Franklin :  five  railroads  and  a  canal  crossing  the  county  in  every 
direction;  greatest  distance  from  railroad  10  miles.  Clark:  good  mar- 
ket and  railroad  connections  here.  Greene :  no  point  in  this  county 
more  than  6  miles  from  a  good  market  town  or  railroad  station.  Erie : 
from  1  to  8  miles.  Morrow :  2  miles  to  a  railroad  station.  Union :  three 
raihroads  cross  the  county ;  distance  to  stations  from  2  to  8  miles.  liich- 
land :  7  miles.  Marion  :  average  distance  8  miles.  Ottawa:  three  mar- 
ket towns  in  this  county,  one  railrqad,  two  stations,  steamboat  land- 
ing; on  Lake  Erie,  10;  on  river  Portnge,  3;  on  Sandusky  Bay,  6. 
Huron  :  40  rods.  Sandusky  :  Fremont,  the  county  seat  and  steamboat 
landing,  is  situated  about  the  center  of  the  county.  Crawford :  three 
railroad  stations  in  the  county.  Seneca  :  6  miles.  Lucas :  from  one-half 
a  mile  to  0  miles.  Pickaway :  a  railroad  through  the  county  and  also  a 
canal.  Wood :  all  three  at  this  town.  Defiance :  the  facilities  for 
marketing  produce  and  lumber  of  all  kinds  is  good  by  railroad  and 
canal.  Fulton:  10  miles  is  the  farthest.  Lawrence:  the  Ohio  River 
mns  hajf  way  around  the  county.  Jackson:  market  and  railroad  at 
county  seat.  Hocking:  distance  to  Columbus  by  railroad  49J  miles. 
Fairfield:  two  railroads  through  the  county.  Peny  :  8  miles  to  rail- 
road station.  3Inskingum  :  not  to  exceed  8  miles.  Licking:  average 
Jistanee  about  6  miles  from  market  town  and  railroad  station.  Knox: 
railroad  runs  through  one  corner  of  division.  Lorain  :  our  county  seat 
w  24  niiJes  from  (Cleveland ;  two  railroads  run  through  the  county.  Ash- 
land; 7  miles.  Wayne  :  the  principal  market  town,  Wooster,  is  located 
i«  about  the  center  of  this  division,  on  the  Pittsburg,  Fort  Wayne  and 
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Chicago  KailroacL  3Iediiia:  12  miles  in  one  direction  to  railroad 
statioii.s  and  18  miles  in  another  direction.  Holmes:  railroad  running 
throa$:fa  center  of  county.  Monroe :  40  miles  to  market  town,  18  mile^ 
to  railroad  station,  and  18  miles  to  steamboat  landing.  Meigs :  Ohio 
Kiver  bounds  our  county  on  the  east  and  south ;  Pomeroy  and  Middle- 
l>ort  and  other  points  on  the  river  are  good  markets.  Washington :  we 
have  64i  miles  on  the  Ohio  Biver ;  30  miles  slack-water  navigation,  and 
a  railroad  through  the  county.  Athens:  a  railroad  through  the  county 
with  .seven  stations  within  the  county.  Xoble:  18  miles.  Belmont:  six 
railroad  stations  within  the  county,  and  steamboat  landing  from  10  to 
M  miles.  Guernsey:  Central  Ohio  Bailroad  passes  through  the  county. 
Columbiana:  railroail  across  north  part  of  county ;  markets  at  six  sta- 
tions. Stark:  4  miles  on  an  average.  Jefferson:  county  bordered  by 
Ohio  Biver  and  railroad,  and  one  railroad  crossing  near  the  center. 
Carroll :  no  part  of  the  county  is  more  than  six  miles  from  a  railroad  nor 
more  than  three  miles  and  a  half  from  a  market  town.  Ashtabula :  2 
or  3  miles.  Summit :  to  market  town,  15  miles ;  to  railroad  station,  10 
miles;  to  steamboat  landing,  20  miles.  Two  railroads  in  the  immediate 
vicinity.  Portage:  shipping  facilities  good:  stations  near.  Mahoning: 
there  are  three  railroads  in  this  county.  Geauga:  28  miles  to  Cleveland, 
14  to  a  railroad,  18  to  a  steamboat  landing.  Morgan :  market  town  in 
the  center  of  the  county. 

Wkat  19  the  general  quality  of  land  and  the  I'ind  of  timber  t 
Adams:   limestone   land;    timlier — beech,  hickory,  and  sugar-tree. 
Butler :  river  bottom  and  upland,  bearing  ash,  oak,  hickory,  walnut, 
sugar-tree,   sycamore,   &c.      Montgomery :    good ;    timber   as    above 
Preble:  land  good ;  timber — beech,  sugar-maple,  poplar,  walnut,  and  oak 
*  Butler :  limestone  soil  and  very  good ;  oak,  sugar,  hickory,  and  walnut 
Warren:  upland;  oak,  sugar-maple,  and  walnut.    Champaign:  calca 
reous  clay,  black  loam,  and  black  soil ;  oak,  hickory,  walnut,  beech 
sugar-maple,  and  poplar.    Shelby :  some  very  goo<l,  some  rather  thin 
beech,  oak,  hickory,  ash.    Darke :  ver>'  good ;  oak,  ash,  hickory,  wal 
nut,  beech,  sugar-maple,  &c.    Highland:  good  rolling  limestone,  up 
land    and    bottom;    oak,    hickory,  poplar,  ash,   beech,  and  walnut 
Fayette :  rich  black  loam ;  black,  white,  and  burr  oak,  ash,  elm,  hickory, 
hard  and  soft  maple,  walnut,  and  cherry.    Brown :  first  quality  from 
the  river  six  miles  back,  the  remainder  of  second  quality ;  walnut,  ash, 
buckeye,   beach,   oak,   maple.    Clinton:  quality  good;  oak,  hickory, 
walnut,  and  beech.    Franklin:  good;  oak,  walnut,  beech,  elm,  maple, 
<&c.    Clark:   bottom,   second  bottom,  and  upland;    oak,  ash,  sugar, 
hickory,  and  beech.   Greene :  land  good  ;  timber — oak,  hickory,  walnut, 
sugar-maple,  beech,  cherry,  and  buckeye.    Erie  :  clay,  sand,  and  black 
soil ;  maple,  oak.  hickory,  beech,  ash,  black  walnut,  and  elm.    Madison: 
black  loam  ;  all  Kinds  of  timber  except  pine,  beech,  and  poplar.    Mor- 
row: the  land  is  good;  timber  is  oak,  black  walnut,  ash,  hard  and  sotf 
maple  and  beach.    Union:   clay  upland,  on  the  streams  bottom  land ; 
timber — sugar-maple,  hickory,  ash,  beech,  and  walnut.    Bichland:  first 
quality  clay  and  loam;  the  timber  is  white  oak,  black  walnut,  hard 
maple,  and  beech.    Marion:  laud  is  of  good  quality;  the  timber  is  hick- 
ory, oak,  beech,  elm,  and  a^h.    Ottawa:  rich  alluvial, on  substratum  of 
clay  30  to  40  feet  deep ;  oak,  poplar,  elm,  cottonwood,  ash,  hickory, 
black  walnut,  mulberry.    Huron :  varied ;  clay  and  gravel,  sandy  prairie ; 
oak,  hickory,  ash,  walnut,  beech,  maple.    Sandusky:  east  part  of  county 
clay  and  sandy  loam ;  west  part,  black  loam.    Crawford :  soil  black,  sand 

*  Return  from  another  part  of  the  county. 
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and  clay;  quulity  e^enerally  good;  timber— oak,  hickory,  walnut,  ash, 
poplar,  cherry,  sugar-maple,  and  beech.  Seneca:  limestone  land;  oak, 
walnut,  sugar- maple,  beech,  hickory.  Lucas :  general  quality  of  land 
^ood;  hickory,  oak,  ash,  and  elm.  Pickaway:  the  quality  of  land  is 
unsurpassed;  timber  large  and  abundant.  Williams:  sand  and  clay, 
very  productive ;  timber — oak,  ash,  maple,  beech,  basswood,  black  walnut. 
Wctod:  soil  black  and  rich  in  the  timber  districts,  sandy  in  plains  and 
openings;  oak,  ash,  elm,  beech,  maple,  cottonwood,  sycamore,  &c. 
Defiance:  clay  loam  an<l  black  sand;  oak,  hickory,  sugar-inaple,  walnut, 
and  ash.  Fulton:  good;  oak,  ash,  maple,  hickory,  walnut,  elm,  and 
basswood.  Ijawrence :  very  rough,  with  oak,  poplar,  beech,  and  pine 
timber.  Jackson:  generally  poor ;  timber — oak,  poplar,  pine.  Hocking : 
hilly,  underlaid  with  coal  and  iron  ore ;  oak  timber  principally,  with 
some  pine,  hickory,  and  poplar.  Fairfield  :  bottom  an<l  upland  of  good 
quality ;  white  and  black  oak,  hickory,  cherry,  black  walnut,  &c.  Perry : 
good ;  oak,  hickory,  beech,  sugar-maple,  walnut,  and  ash.  Muskingum  : 
^k1:  white-oak,  poplar,  hickory,  walnut,  beech,  sugar-maple,  &c. 
Licking :  first-class ;  oak,  walnut,  ash,  sugar-maple,  and  hickory.  Knox: 
some  very  good,  some  thin  ;  oak,  walnut,  sycamore,  black-oak,  beech, 
and  chestnut.  Lorain :  clay  subsoil  with  some  sandy  ridges  of  good 
quality;  oak,  ash,  hickory,  and  elm.  Ashland:  firsthand  second  bot- 
toms; black  sandy  loam,  upland,  clay  ;  oak,  hickory,  black  walnut,  and 
sugar-maple.  Wayne :  sand  and  clay  ;  good  timber,  principally  white- 
oak.  Medina :  clay  soil,  principally  with  sandy  loam  in  some  portions 
of  the  county ;  beech  and  maple,  oak,  white  wood,  black  walnut,  &c. 
Holmes:  limestone  soil;  the  highest  i)innacle  will  produce  good  corn; 
white  oak,  jniplar,  hickory,  chestnut,  walnut,  and  butternut.  Monroe: 
clay  soil  and  white-oak  timber.  Meigs:  part  of  the  upland  is  good,  and 
fierhaps  one  quarter  very  poor  ;  the  bottoms  are  good.  Washington  : 
liottom  and  hill  land;  oak,  sugar-maple,  beech,  and  jmplar.  Athens: 
most  of  the  land  is  good,  and  the  general  average  is  fair,  though  undu- 
lating and  broken.  Noble:  good;  white  oak,  poplar,  walnut,  sugar- 
tree,  ash,  and  beech.  Belmont :  land  is  diversified,  sandy  loam,  but 
chiefly  limestone  clay,  very  productive ;  timber  chiefly  oak,  sugar-majde, 
walnut,  and  poplar,  (luernsey :  pretty  good  ;  timber — oak,  sugar-tree, 
beech,  and  walnut.  Columbiana:  land  sandy,  with  some  clay,  generally 
good ;  oak,  beech,  sugar- maple,  and  hickory.  Stark :  sandy  soil ;  white 
Oik.  Jetterson :  very  good ;  oak,  walnut,  sugar-maple,  some  poplar. 
Carroll :  principally  sandy  and  of  good  <|uality,  some  limestone  ;  white, 
black,  and  red  oak,  hickory,  walnut,  ash,  chestnut,  and  poplar.  Ash- 
tabula :  medium  quality;  oak,  whitewood,  beech,  maple,  ash,  hickory, 
and  chestnut.  Summit :  clay  loam  ;  beech,  maple,  hickory,  and  white 
oak.  Trumbull:  laiul  generally  good;  oak,  beech,  hickopy,  and  sugar- 
maple.  Portage  :  rolling  land,  soil  good  ;  oak,  beech,  maple,  chestnut, 
whitewood,  and  hickory.  Mahoning:  good;  oak,  beech,  maple,  elm, 
and  some  very  fine  oak  timber.  Geauga  and  Morgan  :  sandy  loam  and 
clay,  some  limestone;  oak,  maple,  walnut,  poplar,  chestnut,  a»sh,  hickory, 
and  bei^cli. 

For  whnf  kind  of  labor  is  there  a  demand  f 

Adams,  Kichland,  Lucas,  Wood,  and  Muskingum:  all  kinds 
skilled  and  coinmon  labor.  Montgomery :  carpenters  and  builders 
more  than  any  other.  Preble,  Fayette,  Clinton,  Franklin,  (Jreene, 
Madis^Mi,  3forrow,  Kichland,  Sandusky,  Pickaway,  Fairfield,  Wayne, 
Washington,  Noble,  Carroll,  Ashtabula,  and  Geauga :  farm  labor  princi- 
pally, hatler :  farming  and  mechanical.  AVarren  :  sui)ply  equal  to  the 
demand  except  a  lack  of  female  laborers.  Champaign:  farm  and  house 
H.  Ex.  1 3 
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labor  principally.  Shelby,  Erie,  Morrow,  Mariou,  Hiirou,  Seneca,  Jack- 
son, Muskingum,  Licking,  Knox,  Lorain,  Ashland,  Holmes,  Monroe^ 
Columbiana,  Stark,  Jefferson,  Trumbull,  Portage,  Mahoning,  and  Morgan : 
not  much  demand  for  any  kind  at  this  time.  Darke  :  all  kinds,  but  par- 
ticularly farm  labor.  Highland :  farm  labor.  Brown :  tarm  and  day 
labor.  Clinton  :  farm  labor.  Clark :  skilled  mechanical  labor.  Union  : 
farming  and  ditching  to  a  limited  extent.  Ottawa:  farming,  fishing, 
vine  culture,  quarrying,  woodcutting,  and  stonecutting.  Crawford : 
farm  and  mechanical.  Williams :  farm  and  mechanical  labor.  Defiance  : 
farm  labor,  mechanical  labor,  and  woodchoppers.  Fulton :  ordinary 
farm  laborers,  and  almost  all  kinds  of  mechanical  labor.  Lawrence : 
coal  and  ore-diggers  and  choppers.  Hocking :  miners.  Licking :  com- 
mon laborers.  Medina :  farm  and  mechanical.  Meigs :  mining  coal  and 
boating.  Athens:  railroad  labor,  mining,  and  manufacturing  of  salt. 
Belmont :  farm  and  mechanical.  Guernsey :  farm  labor  in  summer,  none 
in  winter.  Columbiana:  farm,  mechanical,  and  mining.  Ashtabula: 
farm  and  mechanical,  shipwrights  and  sailors.  Summit:  farm  and 
domestic.     Trumbull :  farm  and  common  labor. 

What  mills  or  factor  iesj  if  any  ^  are  in  operation  or  in  progress  rcquirinfj 
sViHed  labor  f 

Adams :  woolen  factories  and  wood-work  factories.  Butler : 
founderies  and  machine-shops,  manufactories  of  agricultural  implements, 
flour-mills,  and  some  fifteen  paper-mills.  Preble:  founderies,  giist  and 
saw  mills,  cabinet  factories,  and  carriage  shops.  Butler:  seven  x>aper- 
mills,  one  foundery,  two  planing-mills,  two  grist-mills,  two  saw-mills. 
Warren:  grist-mills.  Champaign:  none  of  note.  Shelby:  nine  water 
and  four  steam  flour-mills,  one  large  woolen  factory,  and  a  number  of 
saw-mills.  Darke:  grist  and  saw  mills,  woolen  factories,  planing-mills, 
founderies,  machine-shops,  &c.  Highland  :  a  few  ordinary  planing-mills 
and  woolen  factories.  Fayette:  one  woolen  factory.  Brown:  woolen 
factories,  saw  and  grist  mills,  i)laning-mills,  sash  and  door  factories, 
piano  factory,  &c.  Clinton :.  three  woolen-mills,  one  sash  and  blind 
factory,  and  a  number  of  flour-mills.  Franklin:  flour  and  sawmills, 
woolen-mills,  iron  rolling-mills  and  machine-shops.  Clark :  machine- 
shops,  woolen  factories,  <S:c.  Greene:  flour-mills,  woolen  factories, bag- 
ging factories,  and  distilleries.  Madison:  woolen-mills.  Union:  one 
woolen  factory  and  a  few  flour-mills.  Kichland:  six  flour  mills,  nine 
saw-mills,  two  woolen  factories,  three  founderies,  four  sash  factories,  two 
carriage  factories,  two  furniture  factories,  none  doing  very  heavy  busi- 
ness. Ottawa:  tliree  giist-mills,  twenty-two  saw-mills,  and  six  shingle 
and  spoke  mills,  three  woodenware  mills.  Huron:  none  but  what  are 
supplied.  Sandusky  :  sash  and  blind,  hubs  and  spokes,  grist  and  saw 
mills,  woolen  factories.  Crawford:  one  woolen  mill,  one  hub  and  spoke 
factory,  six  machine-shops,  three  founderies,  all  requiring  skilled  labor. 
Seneca:  woolen-mill,  stove  foundery,  and  agricultural  works,  all  supplied 
with  laborers.  Lucas:  flour-mills,  woolen-mills,  machine-shops.  pai)er- 
mills.  PickaAvay:  one  woolen-mill,  one  foundery,  both  well  sui)plied 
with  labor.  Williams:  one  machine-shop,  one  hub  and  spoke  factory, 
one  stove  foundery,  several  grist-mills.  Wood:  two  sash  and  blind 
factories,  two  stave  factories,  five  or  six  flour-mills,  and  about  thirty 
steam  saw-mills.  DeQance:  in  the  county  of  Paulding  there  are  two 
large  iron  furnaces,  where  large  quantities  of  iron  are  manufactured, 
affording  work  for  quite  a  number  of  skilled  laborers.  In  the  county  of 
Defiance  there  is  a  hub  and  spoke  factory,  stove  factory,  machine-shoi)s, 
&c.  Fulton:  very  few.  Lawrence:  furnaces,  rolling-mills,  machine- 
shops,  founderies,  &c.    Jackson :  woolen-mills,  furniture  manufactory, 
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and  tbirteen  iron   furnaces.    Hocking:   one  woolen  factory,  two  iron 
ftirnaces,  one  steam  furniture  IVictory,  one  planing -mill,  a  number  of 
steam  savr-mills,  and  one  steam  flour-mill.     Fairfield:   saw  and   grist 
milk  woolen  factories,  agricultural-implement  factory,  founderies,  and 
ijhorel   factory.       Muskingum :     rolling-mills,    machine-shops,  woolen 
factories,  cotton  factories.    Licking:  woolen-mill,  rolling-mills,  machine 
works,  oil  refineries  and  gas  works,  distillery.     Knox :  one  small  factory, 
several  grist-mills  and  saw-mills.     Lorain:  grist-mills,  saw-mills,  stone- 
quarries.     Ashland:  all  supplied.     Wayne:  steam-engine  Avorks,  agri- 
cultural implements,  i)aper-mill.     Medina:   woolen  factories,  saw  and 
jnist  mills.       Holmes:    agricultural  machine- works.      Monroe:    none. 
Mei<^:  roUinj^-niill,  nail-mill,  machine-shops,  Avoolen  factory,  grist  and 
saw  mills,  a  number  of  salt  works,  where  large  quantities  of  salt  are 
made.    Washington  :  one  rolling-mill,  one  bucket  factory,  three  machine- 
shops,  and  many  grist  and  saw  mills,  also  tanneries  and  other  factories. 
Athens :    salt  furnaces,  grist  and  woolen  mills,  furniture  fa(;toiy,  &c. 
Noble:   none.     Belmont:   none  except  flour-mills  and  machine-shops, 
and  one  woolen  factory.    Guernsej:  none.     Columbiana:   one  woolen 
factory,  four  agricultural  works,  two  furnaces,  two  machine  and  engine 
shops,  two  door   and   sash   factories.     Stark:  woolen   and  grist  mills, 
machine  and  plow  factories.    Jefierson:  one  woolen  factory.    Carroll: 
there  are  above  seventy-five  small  manufacturing  establishments;  no 
demand  for  labor.     Ashtabula :  grist  and  saw  mills,  sash,  blind,  and 
planing  mills.     Trumbull:  rolling-mills,  furnaces,  founderies,  flour,  saw, 
and  flax  mills.     Portage :    glass  factory,   agricultural  machine-shops, 
railroad  shops,  and  some  flour-mills.     Mahoning:  not  any.     Geauga: 
fourteen  clu^ese  factories.    Morgan  :  three  flour-mills,  woolen  factories, 
two  foimderies,  two  oil  factories,  one  sash  and  door  factory.     Hamilton  : 
the  city  of  Cincinnati  in  this  county  contains  numerous  and  extensive 
manufactories  of  furnitnre,  iron,  machinery,  hardware,  soai)  and  candles, 
elothing,  boots  and  shoes,  also  pork-packing  establishments,  and  a  great 
variety  of  other  factories,  employing  skilled  labor. 

Are  therein  your  vicinity  any  railroads  or  other  irnhlic  worl<H  in  proyresx^ 
rtqvLiring  common  labor  f     If  so,  hoicfar  distant  f 

Preble  :  none  in  progress,  one  in  anticipation.  Shelbj- :  two  railroads 
through  county  seat.  Darke:  we  have  more  miles  of  lailroad  finished 
than  any  other  county  of  Ohio,  none  in  progress ;  four  hundred  miles 
turnpike  finished.  Brown:  seven  turni)ikes  under  contract.  Morrow: 
one  railroad.  Seneca:  one  in  contemplation.  Williams:  one  about 
twenty -four  miles  west  of  this  jflace.  Fulton :  through  the  center  of  the 
(•onnty.  Lawrence:  no  public  works  in  progress,  but  common  labor 
always  in  demand.  Hocking:  twelve  miles  distant.  Perry:  one  in 
progress.  Muskingum:  fifteen  miles  distant.  Licking:  two.  Wayne: 
two  roads  in  contemplation.  Washington  :  one.  Athens  :  one  extend- 
ing through  center  of  county.  Koble:  distant  one-fourth  of  a  mile. 
Belmont:  the  Central  Ohio  Kailroad  runs  through  this  division.  Trum- 
Imll:  two  in  conteniplation.     Portage:  one  six  miles  ott*. 

I/many  foreign-born  workmen  are  employed  in  your  district j  please  give 
the  prepan/ierating  nationality. 

Butler:  Scotchmen  are  employed  in  paper-mills,  and  we  have  a 
large  German  and  Irish  population.  Montgomery  and  Preble:  a  few, 
principally  Germans.  Warren,  Champaign,  Fayette,  Clinton,  Clark, 
tireene,  3iadison,  Morrow,  Richland,  Hocking,  Noble,  and  Ashtabula: 
Irish.  Franklin,  Marion,  Seneca,  Lucas,  Staik,  Morgan,  Monroe,  and 
Wasbinfiton  :  Germans.  Shelby^  Darke,  Highland,  Erie,  Sandusky, 
Kekarav    VV^iHiams,  Wood,  Fairfield,  Muskingum,  Licking,  Loniiwe, 
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Jefferson,  Portage,  and  Wayne :  Irish  and  Germans.  Union :  Irish- 
men about  the  towns,  Germans  mostly  farming.  Ottawa:  Germans  con- 
stitute half  our  population.  Uuron :  Irish  and  Dutch.  Defiance :  mostly 
Germans,  some  French.  Fulton:  a  great  many  Germans.  Jackson: 
Welsh.  3Iedina:  English  and  Germans,  with  some  Irish.  Meigs: 
English,  Welsh,  and  German.  Athens:  Irish  on  railroads,  Welsh, 
English,  and  Germans  as  miners.  Belmont  and  Guernsey :  a  few  Irish 
laborers  keei)ing  up  repairs  on  railroads.  Columbiana :  Miners,  Welsh, 
Irish,  and  English.  Mahoning:  Welsh  miners.  Summit:  English. 
Hamilton  :  Germans,  chiefly;  also  many  Irish. 

Please  state  any  advantages  Khlch  your  district  can  offer  to  laborers, 
mechanics^  or  small  farmers.  Is  there  much  landy  of  good  quality  and  well 
watered^  yet  unoccupied  f 

Adams  :  land  generally  taken  up.  Butler  County  is  the  garden  spot 
of  the  Miami  Valley.  The  Miami  Valley  for  water,  stone,  timber,  good 
soil,  a  good  climate,  central  position,  and  good  markets  combined,  has 
no  equal  within  the  United  States.  Montgomery:  the  land  is  nearly  all 
occupied.  Persons  understanding  the  business  coidd  do  well  as  market 
gardeners,  also  at  raising  tobacco.  Preble:  no  particular  advantage 
over  other  counties  similarly  situated.  Employment  for  laborers  and 
mechanics  at  good  wages,  and  a  ready  sale  for  farm  products.  Warren : 
the  wealth  of  the  county  offers  inducements  to  active  labor  which 
meets  with  a  sure  reward.  (Champaign :  a  healthy  climate,  productive 
land,  good  wages,  and  convenient  market ;  not  much  land  unoccupied. 
Shelby :  a  number  of  farms  for  sale ;  some  demand  for  mechanics,  but 
none  for  common  laborers.  Darke :  this  county  will  soon  be  A  No.  1 
in  an  agriciultural  point  of  view.  Highland :  but  little  good  land  mi- 
unoccupied.  Brown  :  any  person  who  is  willing  to  work  and  to  live 
economically  can  make  a  good  home  in  a  few  years.  Franklin  :  good 
advantages  for  small  farmers  aiul  industrious  mechanics;  no  land 
unoccui)ied.  Clark:  no  special  advantages.  Greene:  there  is  a  de- 
mand for  farm  labor  for  about  one-third  of  the  year.  Erie :  no  particu- 
lar advantages ;  good  land  nearly  all  taken  up.  Madison,  Morrow, 
llichland,  Clarion,  Huron,  Crawford,  Seneca,  Jackson,  Fairfield,  Knox, 
Lorain,  Ashland,  Wayne,  Holmes,  Monroe,  Belmont,  Guernsej,  Colum- 
biana, Jefferson,  Ashtabula,  Summit,  Trumbull,  Portage,  Geauga,  and 
Morgan  :  the  same.  Union  :  small  farmers  who  have  means  to  purchase 
can  find  oi»portuuities  to  purchase  lands  advantageously.  Kichland : 
laborers  and  mechanics  can  find  steady  employment  at  fair  wages.  Ot- 
tawa and  Sandusky :  the  same.  Lu(jas :  good  markets,  good  roads, 
churches,  school-houses ;  land  and  building  materials  che^ip.  Pickaway : 
this  county  offers  great  advantages  for  small  farmers ;  the  soil  is  very  fer- 
tile and  the  access  to  markets  good.  Williams :  about  one-quarter  of  the 
land  of  this  county  unoccuined.  Wood  :  considerable  wild  land  for  sale. 
Defiance:  great  inducement  for  honest,  industrious  men  to  settle  in  this 
vicinity.  Fulton  :  a  considerable  quantity  of  good  land  yet  unoccupied. 
Lawrence:  this  being  almost  exclusively  a  mineral  region,  laborers  and 
mechanics  can  generally  find  employment  at  good  wages.  Hocking :  no 
land  of  good  quality  yet  unoccupied ;  extensive  coal  mines  jue  soon  to 
be  opened,  which  will  create  a  demand  for  miners.  Muskingum  :  great 
inducements  to  persons  desirous  of  buying  small  farms;  quality  of  the 
lanil  unsurpassed.  Licking :  fertile  soil,  good  and  sure  crops,  ready 
aceess  to  market.  Medina:  all  kinds  of  labor  conjmands  a  fair  price, 
and  is  in  good  demand;  no  land  unoccuined.  Meigs:  mining  coal  and 
manufacturing  salt  are  the  chief  branches  of  industry,  and  tliey  make 
employment  for  many  laborers ;  farin  lal»orers  and  meclianies  find  regu- 
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lar  employment  here.  Waahingtou :  a  demand  for  meclianical  labor. 
AtJiens:  laborers  and  mechanics  find  ready  employment  in  the  con- 
stmction  and  keeping  in  repair  the  railroads  in  the  county  and  the  dif- 
ferent mills,  salt  works,  &c.  Stark:  a  healthy  climate,  good  markets ;  no 
land  mioccupied.  Carroll :  good  inducements  for  small  farmers.  Ma- 
Iioniog:  good  inducements  for  laborers  and  mechanics  and  female  ser- 
vants, the  last  particularly. 
What  are  tlie  pricea  of  ordinary  farm  stocJc,  Hound  and  in  good  condition  ? 


Ciuintiea. 


Working      AVorking 

oxf»n,       I     hor«t»f», 
per  pair.    :       encli. 


3   Batlcr 

3   Preble 

3   Warren    

3  Montgomery 
\  ChsiDlMigu.. 
\   Shelby 

4  Darke 

6   fliebland 

:;  MMiaon 

t  Morrow 

!?   Richland 

,4   Marion 

•   Richland 

>   Sandnsky  . . . 

9  Erie 

9   Crawfonl 

9   Seneca 

«    HaroQ 

Adamfl 

19    Mahoning  . . . 
19    Trumbull  . . . 


#150 
150 
150 
150 
150 

r75  to  100 
100 
175 
160 

150  to  Irt) 
125 
300 
150 
150 
150 

150  to  200 


11 


Average 


150 

140 

150  to  200 

150  to  200 
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$60 
1100 


100 

110 
100 


100 
100 
125 


150 


to  140 

to  125 

80 

125 

150 

100 

to  150 

100 

IJO 

to  175 

100 

to  200 

125 

100 

to  150 

to  200 

to  150 

100 

\m 

200 
to  200 


$128  95 
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each. 
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100 

90 
75 


100 
60 


150 
100 
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«) 

150 

150 

100 

to  150 

100 

100 

to  150 
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to  150 

150 
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to  150 

to  110 

150 

100 

200 

to  200 

to  200 
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Milch  cows. 

Sheep, 

each 

• 

each. 
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#3 

#50  to 
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#2    to  5 

45 

2} 

40 

2 

40 

u 

30  to 

50 

3    to  5 
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50 

2i 
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50 

2 

49 

30  to 

50 

65c. to  #2* 
2 

45 

30  to 

60 

1    to3 

50 

2 

30  to 
35  to 


35 
75 
45 
45 
50 
60 
30  to  75 
60  to  100 


2 

2 

to  3 

n 

n 

2i  to  3 

2 

to  7 

3 

#47  92 


#2  64 


Hogs,  per 
pomid. 


8c. 
b  to  lOc. 

^c. 

8c. 
*#4  50 
9c. 
6c. 
8c. 
12c. 

5  to  7c. 

*#5 

*#3to#25 

7  to  9c. 

*#5 

*#2  40 

7  to  8c. 

6  to  8c. 

8c. 

8  to  10c. 

10  to  12c. 

10c. 

8ic. 


*  Each. 


KENTUCKY. 

Area,  24,115,200  acres.    Population  in  1870,  1,321,011. 
Can  land  he  purchased  or  rented  in  your  district  suitable  for  smaU  farms 
on  favorable  terms  f 

♦Ballard,  Union,  Fulton,  Livingston,  Crittenden,  Ohio,  Daviess,  Hop- 
kins, Christian,  Russell,  Todd,  Logan,  Warren,  Hardin, Meade,  Marion, 
Nelson,  McCracken,  Henry,  Grant,  Mercer,  Bracken,  Jessamine, 
Owsley  and  Wolf,  Knox  and  Clay,  Mason,  Johnson,  Floyd,  and  Carter : 
it  can.  Allen:  land  can  be  purchased  or  rented.  Carroll  and  Trimble: 
grass  or  grain  farms  can  be  purchased  at  from  $20  to  $30  per  acre ;  hay 
farms  at  from  $G0  to  $80  per  acre.  Boone:  prices  high.  Fayette: 
very  little.  Boyd :  on  tolerably  favorable  terms.  Greenup  :  some  might 
be  had. 

What  is  the  price  per  acre  of  small  improved  farms  f  State  what  pro- 
portion has  been  under  cnUivation^  hoiv  much  is  fenced^  and  the  lind  of 
buildings, 

Ballard  :  from  812  to  $15  per  acre,  comfortable  buildings.  Union : 
*10  to  $40  per  a^»re,  one-half  under  cultivation,  with  comfortable  log  or 
frame  buildings.  Fulton:  $10  to  $50  per  acre;  small  frame  or  log 
buildings;  gardens  and  cultivated  lands  under  rail  fence.  Livingston 
and  Crittenden ;  $5  to  $10  per  acre,  small  proportion  under  cultivation ; 


•  Names  of  counties  from  which  returns  have  been  received. 
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ordinary  wood  or  log  buildiugs.  Trigg:  $5  to  $40,  tbree-foiuths  under 
cultivation;  wooden  buildings.  Ohio:  $10  to  $12,  one-fourth  fenced 
and  under  cultivation;  log  or  frame  buildings;  cost  of  clearing  much 
lessened  if  timber  is  saved  and  deadened,  and  suft'ered  to  decay  on  the 
land.  Daviess:  $20  to  $25,  one-half  to  three-quarters  under  cultiva- 
tion; cheap  log  buildings.  Hopkins:  small  improved  farms  can  be 
bought  at  from  $8  to  $20  per  acre.  Christian :  from  $5  to  $50,  about 
one-half  in  cultivation ;  plain  log  buildings,  llussell :  $5  per  acre,  one- 
fourth  under  fence;  generally  hewed-log  buildings.  Todd  :  $20  to  $50; 
a  number  of  large  farms,  of  good  land,  can  be  bought  and  divided  into 
small  farms.  Logan  :  from  $5  to  $00;  about  one-half  of  the  land  in  this 
county  is  rich ;  larms  large,  formerly  cultivated  by  slave  labor ;  the 
other  half  comparatively  poor,  small  farms,  formerly  cultivated  by  free 
labor.  Warren :  $8  to  $75,  half  under  cultivation  ;  all  tillable  land 
fenced;  buildings  common.  Banen:  no  small  improved  farms  in  this 
division.  Allen :  from  $3  to  $10  per  acre  for  small  farms  on  uplands; 
l)Oor,  and  in  bad  condition.  Hardin  :  from  $4  to  $50,  from  one-half  to 
two-thirds  cleared  ;  buildings  on  cheap  land  very  common,  on  the  best 
land,  good.  Meade :  about  $10  per  acre,  about  one-third  under  cultiva- 
tion, all  fenced;  framed  cottages,  or  hewed-log  houses.  Marion  :  $2  to 
$15,  two-thirds  under  cultivation  ;  frame  and  log  buildings.  ]Selson : 
^3  to  $C.  Jefiferson :  small  improved  farms  from  20  to  50  acres,  all 
under  cultivation  and  fenced,^  with  necessary  buildings,  lying  from  four 
to  six  miles  from  Louisville,  can  be  purchased  at  from  $125  to  $400 
4m  acre  ;  at  a  greater  distance  the  farms  are  larger  and  lower  in  price. 
McCracken  :  farms  of  from  40  to  80  acres,  under  cultivation  and  fenced, 
can  be  bought  at  from  $15  to  $25  per  acre ;  buildings  generally  small. 
Henry:  from  $10  to  $100,  about  one-half  under  cultivation  ;  nearly  all 
fenced;  some  good  buildings,  but  mostly  poor.  Carroll  and  Trimble: 
small  hill  farms  from  $20  to  $30  per  acre  ;  the  river-bottom  farms  from 
$60  to  80;  about  three-fourths  under  cultivation,  three-fifths  under 
fence;  common  Avooden  buildings.  Grant:  $15  to  $50,  according  to 
location  and  quality  of  land ;  from  one-third  to  three-fourths  fenced  and 
under  cultivation;  log  and  frame  buildings.  Mercer:  $25  to  30;  two- 
thirds  under  cultivation  and  fenced;  buildings  common.  Boone:  $30 
to  $80;  all  under  fence  ;  nearly  all  cultivated.  Bracken:  $20  to  $25; 
one-third  under  cultivation  ;  buihlings  comfortable.  Clarke  :  from  $15 
to  $100.  Fayette  :  $00  to  $150;  nearly  all  in  grass  or  cultivation  ;  all 
fenced ;  buildings,  frame  and  brick,  some  few  of  stone.  Jessamine : 
from  $30  to  $125;  generally  one-third  under  cultivation,  the  rest  in 
grass;  all  fenced;  buildings  from  fine  to  ordinary.  Bourbon:  $80  to 
$150;  all  fenced  and  under  cultivation;  buildings  generally  good. 
Owsley  and  Wolfe:  $5;  wooden  buildings.  Mason:  $00  to  $75;  the 
greater  portion  under  cultivation  and  inclosed ;  buildings  and  improve- 
ments generally  al)ove  the  average.  Boyd:  river  bottom  $50  to  $100; 
five  to  ten  miles  from  the  river, hilly  land  averages $10.  Fleming:  $50, 
three-fourths  under  cultivation;  all  fenced;  generally  frame  buildings. 
Johnson  and  Floyd:  $5  to  $10,  according  to  location.  Carter:  average, 
$5.  Greenup :  snudl  farms  at  about  $10  per  acre,  about  one-third  under 
fence ;  buildings  generally  log. 

What  is  the  }) rice  per  acre  of  unimproved  /««//,  what  proportion  is  cleared^ 
and  how  mucU^  i/«w.y?  is  fenced  !f 

Ballard:  from  $10  to  $15  per  acre;  neither  cleared  nor  fenced. 
Union:  $0  to  $20.  Fulton:  $5  to  $20;  no  fencing.  Livingston  and 
Crittenden:  $5  to  $10;  one-sixth  cleared,  one-twentieth  fenced.  Trigg: 
$5  to  $40.     Ohio:  $5  to  $10;  no  improvements;  clearing  and  fencing 
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fast  al)out  #10  per  acre.  Daviess:  $10  to  $15.  Hopkins:  $2  to  $10. 
riiristian  :  from  1^3  to  $40 ;  oue-balf  cleared,  two-thirds  feuced.  Russell: 
t)  to  *.">  for  n]>lands ;  river  bottoms  $S  to  $15 ;  from  one-fourth  to  one- 
balf  fenced.  Ttxld :  very  little  unimproved  good  land.  Logan :  very 
little  difference  in  the  nominal  price  of  improved  and  unimproved  lands. 
Warren :  -^5  to  $50 ;  none  cleared  or  fenced.  Barren  :  from  $5  to  $30  ; 
oue-thini  under  poor  fence.  Allen:  from  $1  to  $0;  uplands,  heavy 
timbered,  broken,  and  poor.  Hardin:  $2  to  $10.  Meade:  $0to$8; 
Done  cleared  or  fenced.  Marion:  very  little  for  sale  that  is  worth  culti- 
vating. Nelson:  from  $3  to  $20.  Jefferson:  $10  to  $00;  all  timbered, 
nnim[n-oved,  and  without  fencing.  McCracken :  $8  to  $12.  Henry : 
from  $10  to  $50 ;  none  cleared ;  nearly  all  fenced.  Carroll  and  Trimble : 
?U>to$15.  Grant:  $8  to  $15;  from  one-third  to  one-half  cleared  and 
fenced.  Mercer  and  Boone :  no  unimproved  land  for  sale.  Bracken :  $15. 
Clarke:  no  nnim proved  land  in  the  county.  Jessamine:  we  have  no 
imimproved  land.  Bourbon:  none  unimproved.  Owsley  and  Wolfe: 
Terj'  little.  Knox  and  Clay  :  from  50  cents  to  $5  ;  broken  and  rugged 
mountain  land.  Boyd:  $3  to  $G.  Fleming:  $lto$2;  mostly  fenced. 
Johnson  and  Floyd :  $1  to  $5.  Carter :  average  $3 ;  very  little  cleared ; 
not  much  under  fence.  Greenup  :  from  50  cents  up  to  $15  ;  about  one- 
fifth  cleared  and  fenced. 

What  is  the  yearly  rent  of  sinall  improved  farms  f  If  rented  on  shares^ 
ichat  fihare  doea  the  owner  re<*eive  ?  Does  the  latter  provide  stocky  imple- 
ments^  or  seeds  f 

Ballanl :  from  $3  to  $5  per  acre ;  if  on  shares,  owner  receives  one- 
half,  if  he  furnishes  stock,  &c. ;  otherwise,  one-third.     Union :  $2  50  to 
a,    Fulton:  the   same.    Livingston  and   Crittenden:  from   $1  to  $3. 
Trigg:  about  $3.     Ohio:   $4.    Daviess:  $5  to  $8.     Hopkins:  $25  to 
*150.    Christian :  $2  to  $5.    Russell  and  Todd  :  $3  to  $4.    Logan  :  $4  to 
^G.    Warren :  $2  to  $5.    In  Russell,  Allen,  Nelson,  and  most  of  the 
above  counties  the  owner  receives  one-half  of  the  crop  if  he  furnish 
the  stock,  &c.;  otherwise,  one-third;  two-thirds  according  to  agreement. 
Barren :  one-third  of  product ;  owner  provides  nothing.     Hardin :  $100 
to  $150.     Meade,  $2.     Marion  :  from  $150  to  $300,  on  shares ;  owner  re- 
ceives two-thinls  if  he  furnishes  stock,  implements,  &c.,  and  one-half  if 
be  famishes  nothing.    Nelson :  owner  one-third,  and  furnishes  nothing ; 
otherwise,  one-half.    Jefferson :  $10  to  $18 ;  shares,  ownier  one  third,  and 
furnishes  nothing.     McCracken  :  $2.     Henry :  $4 ;  owner  one-half,  and 
provides  notliing.     Carroll  and  Trimble :  about  $5 ;  on  shares,  one-half; 
tenant  provides  stock.     Grant :  from  $2  50  to  $4  and  $5,  and  in  some 
places  irom  $5  to  $7 ;  on  shares,  from  one-third  to  one-half  the  crop 
acconJing  a«  owner  furnishes  or  otherwise.     Mercer :  $4  to  $6 ;  shares, 
one-half  the  crop;  renter  furnishes  everything.     Boone:  from  $125  to 
WOO;  shares  as  in  Mercer  County.    Bracken  :  one-third  of  the  product. 
C'larke:    83  to   $5;   shares,  one-half.     Fayette:  from  $G  to  $10;  none 
rented  on   shares.     Jessamine:   $5  for  flrst-class  lands;   shares,  from 
one-thinl    to    oue-haU*.     Bourbon :    from   $3  to   $8 ;    or  one-half  the 
product.     Owsley,  Clay,  Knox,  and  Wolfe :   one-tliird  of  the  product, 
^ason  :  average  $5;  shares,  one-half.    Boyd:  owner  receives  one-third, 
ten  miles  from  the  river;  on  river  bottoms,  one-half;  renter  finds  all. 
flenung :  $«>  ;  shares,  one-half.    Johnson  and  Floyd  :  one-third,  and  pro- 
vider notliiug' ;    otherwise,  one-half.    Carter:   one-third  of   the  crop, 
^'reennp:  about  $3  ;  on  shares,  one-half,  the  renter  furnishing  his  own 
t^ams  and  implements. 
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What  are  the  chief  articles  of  prod  net  ion,  and  what  are  the  present  prices 
of  ttco  or  three  of  them  f 


Articles  of  production. 

Price 
$0  75  to  \ 

8. 

Wheat... 

...jier  bushel.. 

n  w> 

Do 

do 

1  iK)  i 

Do 

do 

1  15  to 

1  20 

Do..  .. 

do 

1  25 

Do 

do 

1  40  to 

1  50 

Com 

do 

40 

Do 

do 

50  ; 

t 

Do 

do 

i 

60 

1 

Do 

do 

65 

Do 

do 

70 

Do 

do 

75 

Do 

do 

80  to 

90 

Oat« 

do 

35  to 

40 

Do 

do 

45  to 

50 

Do 

do 

60 

Rye 

do 

75 

Do 

do 

80  t^ 

90 

Hav 

per  ton.. 

10  00  to  12  00 

Do 

do ... . 

16 

Do 

do 

18  00  to  20  00 

Tobacco.. 

.per  hundred.. 

3  00  to  10  00 

Do 

do 

5  00  to 

8  00 

Do 

. . .  .^ .  do 

5  00  to  10  00 

Do 

do 

6  00 

Do 

do 

8  00  to  10  00 

Do 

do 

8  00  to  12  00 

Do 

do 

10  00 

Do 

do 

10  00  to  15  00 

Do 

do 

14  00  to  17  00 

Count  ie><. 


Marion,  Daviess,  Grant. 

Livingston,  Crittenden,  Trig^,  Christian^ 
Ttxid,  Allen,  Hardin,  Meade,  Nelson, 
Henry,  Mercer,  Clarke,  Bourbon,  Boyd, 
Daviess,  Fleming,  Johnson,  Floyd,  Ohio. 

Jessamine,  Barren,  Greenup. 

Union,  Fulton,  Ohio,  Warren.  Knox,  Clay^ 
Fayette. 

Bracken,  Russell. 

Daviess.  Trigg,  Livingston,  Crittenden. 

Fulton,  Barren,  Clarke,  Jessamine,  Hopkins, 
Ohio,  Boyd,  Johnson,  Hoyd,  Carter,  Bal- 
lard, Greenup. 

Christian,  Todd,  Logan.  McCracken,  Carroll, 
Trimble,  Mercer,  Bracken,  Knox,  Meade,. 
Chiy. 

Mason,  Fleming. 

Union,  Daviess,  Jefters<m,  Fayette. 

Warren,  Ohio,  Russell,  Nelson,  Henry^ 
Marion. 

Allen,  Boone. 

Boyd,  Johnson,  Floyd,  Carter. 

Meade,  Nelson,  Henry,  Boone. 

Ohio,  Jefferson. 

Meade,  Marion,  Clarke,  Bourbon. 

Fleming,  Henry. 

Ohio,  Bovd,  Union. 

Carroll,  Trimble. 

Hardin,  Nelson. 

Allen,  Livingston,  Crittenden. 

Carroll,  Ballard,  Trimble. 

Logan,  Warren,  Ohio. 

Russell. 

Barren,  Union. 

McCracken. 

Christian,  Bracken,  To<ld. 

Hopkins. 

Mason. 


Wluit  is  tlie  distance  to  a  marJcct  town^  a  railroad  station ^  or  a  steamboat 
landing  f 

Ballard:  8  miles  to  Cairo;  25  miles  to  Paducab,  at  the  mouth  of  the 
Tennessee  Kiver.  Union:  situated  on  the  Ohio  Kiver.  Fulton:  the 
Mississippi  lliver  traverses  one  side  of  the  county.  Two  railroads  run 
through  the  county.  No  place  in  it  more  than  5  miles  from  depot  or 
landing.  Livingston  and  Crittenden :  not  more  than  8  miles  to  river 
from  any  point.  Trigg:  9  miles  from  steamboat  landing,  20  miles  from 
railroad  station,  and  40  miles  from  market  town.  Ohio:  average  dis- 
tance to  steamboat  landing  from  all  parts  of  the  county  is  10  miles;  a 
railroad  is  now  being  completed  through  the  center  of  the  county. 
Daviess:  steamboat  daily,  and  railroad  nearly  completed;  average  dis- 
tance 8  miles  from  all  parts  of  the  county.  Hopkins:  Madisonville,  the 
county  seat,  is  centrally  located,  and  has  a  railroad  through  it.  Chris- 
tian :  railroad  runs  through  the  county ;  no  part  of  it  more  than  20 
miles  distant.  Russell :  4  miles  to  a  steamboat  landing,  60  miles  to  rail- 
road station.  Todd:  about  8  miles  from  Elkton.  Logan:  railroad 
passes  through  the  entire  county.    Warren  :  all  three  in  and  at  the  town 
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of  Bowlin«:  Green.    Allen:  25  miles  to  railroad  station.    Hardin:  one 
railroad  through  the  county  ini  operation,  another  soon  to  be  completed. 
Meade:  nowhere  over  10  miles.    Marion  :  none  over  7  miles.    Nelson: 
40  miles  to  Louisville  and  Bardstown  Railroad,  near  center  of  county. 
Jefferson :  the  Ohio  River  forms  the  northern  boundary  of  this  county, 
aod  two  railroads  pass  directly  through  it.     McCracken :  this  city,  Pa- 
(iiicah,  has  13,000  inhabitants ;  average  distance  to  it  from  all  ])£Li'ts  of 
the  county  about  10  miles ;  there  are  many  smaller  towns.    Henry :  two 
railroads  running  through  the  county ;  the  Kentucky  River  forms  the 
eastern  boundary,  and  is  navigable.    CaiToll  and  Trimble  :  no  resident 
in  tbis  division  is  more  than  6  miles  from  either  railroad  station  or  steam- 
lioat  Landing.    Grant :  nearest  market  towns  Cincinnati  and  Covington ; 
distance  37  miles;  nearest  railroad  station  11  miles.    Mercer:  railroad 
station  14  miles ;  steamboat  landing  9  miles.    Boone :  16  miles.   Bracken : 
abont  15  miles  from  most  remote  point.    Clarke:  none  in  the  county. 
Fayette:   14  miles  to  market  town  from  farthest  point.    Jessamine: 
average  distance  to  railroad  G  miles.    Bourbon  :  Paris  is  a  railroad 
town ;  turnpike  roads  run  in  from  all  quarters.    Owsley  and  Wolfe : 
distHDce  not  far.    Knox  and  Clay  :  60  miles  to  railroad.    Mason  :  the 
most  distant  point  15  miles.    Boyd:  this  county  borders  on  the  Ohio 
River.    Fleming :  17  miles  to  Maysville,  which  is  the  nearest  steamboat 
landing  and  market  town.    Johnson  and  Floyd :  navigable  river  through 
the  county,  from  1  to  10  miles  distant.    Carter :  10  miles  to  Coalton. 
Greenup:  steamboat  conveyance  daily  ;  good  market  in  county  town. 
What  «  the  general  quality  of  landj  and  the  kind  of  timber  f 
Ballard:  good  barrens;  timber  of  every  description;  oak,  hickory, 
walnut,  &c.     Union  :  excellent  land  and  good  timber  for  all  purposes ; 
oak,  poplar,  walnut,  and  locust.    Fulton :  cypress,  oak,  ash^  poplar,  wal- 
nut, in  abundance ;  soil  almost  uniformly  rich  and  i)roductive  :  alluvial 
deposits  in  the  bottoms,  a  rich  deposit  on  yellow  chay  in  the  hills.    Liv- 
ingston and  Crittenden:  second  rate;    oak,  hickory,  poplar.    Trigg: 
medium ;  some  fine  and  fertile,  and  some  very  poor ;  some  abound  in 
iron  ore ;  timber,  oak,  sugar-tree,  poplar,  &c.     Ohio :  medium  quality ; 
timber,  oak,  poplar,  walnut,  chestnut,  gum,   elm,  hickory,  sassafras, 
sycamore,  beech,  &c.     Daviess:   good;  timber-^poplar,  hickory,  black- 
walnut,  and  oak.    Hopkins:   good  land,  finely  timbered;   white  and 
black  oak,  poplar,  walnut,  sugar  maple,  &c.    Chiistian :  about  one-half  of 
the  county  is  as  good  as  any  in  the  United  States,  with  only  a  moderate 
snpply  of  timber,    liussell :  black  and  white  oak,  poplar,  hickory,  and 
chestnut.     Todd:  the  southern  portion  of  this  county  is  very  fine  land ; 
the  north  half  is  broken,  but  a  very  fine  fruit  country,  and  well  tim- 
bered.    Logan :  from  very  good  to  indifterent;  timber — oak,  poplar,  wal- 
nut, and  hickory.     Warren :  from  third  to  first  quality ;  surface  soil, 
vegetable  loam  ;  subsoil,  red  clay,  through  which  nothing  passes ;  oak, 
chestnut,  ash,  walnut,  hickory,  poplar,  or  tulip,  cedar,  cherry,  birch,  &c. 
Barren:  soil  varied;  first,  second,  and  third  rate;  timber  all  kinds. 
Alien:  land  poor  and  broken ;  timber — good  and  plentiful — oak,  poplar, 
chestnut,  hickory,  ash,  beech,  maple,  walnut,  and  cherry.     Ilardin  : 
land  of  rather  poor  quality,  but  good  for  fruit ;  oak,  hickory,  walnut, 
&c    Meade :   good  land ;  "oak  and  hickory.     Marion :   limestone ;  oak 
and  poplar  chiefly.    Nelson:  every  grade  from  $2  to  $75  per  acre;  pop- 
lar, oak,  hickory,  sugar-tree,  walnut,  beech,  with  other  varieties.    Jef- 
ferson :  the  general  quality  of  land  is  good ;  poplar,  ash,  sugar-tree, 
hickory,  walnut,  white,  black,  and  red  oak.    McCracken :  the  land  is  a 
light  loam  of  medium  depth,  underlaid  with  limestone ;  timber  mostly 
oak  and  hickory.     Henry :  we  have  fine  limestone  land ;  walnut,  ash, 
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su^artroe,  beeeb,  poplar,  and  oak.  Carroll  and  Trimble :  hill  laud  is  a 
tbin  clay;  bottom  land,  rich,  sandy  soil;  timber  embraces  poplar,  oak, 
sugar-tree,  ash,  and  black  walnut.  Grant:  land  of  medium  quality; 
beecli,  ash,  walnut,  poplar,  oak,  hickory,  and  sugar  tree.  Mercer:  soil 
generally  good;  one  half  first  quality;  one-half  of  second  quality; 
timber — oak,  ash,  walnut,  hickory,  gum,  cherry,  and  locust.  Boone: 
land  thin;  beech  timber.  Bracken:  land  good;  timber — oak,  wal- 
nut, i)oi)lar,  and  sugar-tree.  Clarke:  about  one-third  of  the  land 
is  equal  to  any  in  Kentucky  for  i)roductiveness ;  the  rest  is  of 
various  grades  of  quality ;  timber — oak,  walnut,  sugar -maple,  and 
hickory,  i)rincipally.  Fayette:  land  considered  the  best  in  the 
world;  liuiestone  bottom;  walnut,  sugar-maple,  ash,  and  oak.  Jessa- 
mine: land  good;  blue  grass;  timber  of  great  variety;  maple,  ash, 
walnut,  hickory,  oak,  poplar,  locust,  &c.  Bourbon :  same  as  the  pre- 
ceding. Owsley  and  Wolfe :  white-oak,  poplar,  and  pine.  Knox  and 
Clay :  the  land  varies  from  good  to  indifferent,  broken  and  level,  thin 
and  rich  ;  timber  in  abundance,  almost  all  kinds.  Mason  :  land  gener 
ally  good,  being  blue  limestone;  timber — hickory,  Malnut,  oak,  &c. 
Boyd :  river  bottom  very  good,  hilly  land  generally  thin.  Fleming: 
sugar-maple  and  oak ;  land  rather  thin  in  this  cou'nty  generally.  Johu- 
sou  and  Floyd:  the  land  is  sandy  and  very  productive  ;  timber  is  i^riii- 
cipally  poplar  and  beech.  Carter:  extra  minerals,  and  tolerably-  good 
for  farming;  black-oak,  poplar,  pine,  hemlock,  sugar-maple-  Greenup: 
land  thin  ;  timber — x^^pl^i*?  ^'^^j  (blaxik,  white,  and  red,)  beech,  sugar- 
maple,  chestnut,  &c. 

For  ichat  kind  of  labor  is  there  a  demand  f 

Ballard :  all  kinds,  i)articularly  farm  labor.  Union  :  farm  hands  and 
mechanics,  and  coal  miners.  Fulton:  farm  hands  and  household  ser- 
vants. Jjivingston,  Crittenden,  Ohio,  Warren,  Barren,  Hardin,  fiercer, 
and  Carter:  all  kinds.  Trigg:  farm  labor  and  house  servants.  Da- 
viess: the  same.  Hopkins:  all  kinds,  farm  labor  particularly, also  coal 
miners.  Christian :  all  kinds  of  laborers  are  sought  for  at  remunera- 
tive prices,  but  principally  agricultural  laborers  and  house  builders. 
Kussell,  Todd,  Allen,  Meade,  Nelson,  Henry,  Grant,  Boone,  Fayette, 
Knox,  and  Clay :  farm  labor  is  most  in  demand.  Logan  :  farm  liands 
and  female  house  servants.  Marion  :  good,  reliable  farm  labor.  Jeffer- 
son :  female  house  labor,  aiul  in  some  localities,  male  farm  laborers. 
McCracken :  farm  and  all  kinds  of  common  labor.  Carroll  and  Trim- 
ble :  farm  labor  and  in-door  labor  are  in  good  demand.  liracken :  farm 
hands  and  mechanics.  Clarke  :  farm  labor  for  males ;  house  labor  for 
females;  both  kinds  greatly  in  demand.  Jessamine:  mostly  fiirm  labor- 
ers, but  mechanics  do  well.  Bourbon:  farm  hands,  cooks,  &c.  Owsley 
and  Wolfe:  for  farming  and  coal  mining.  Mason:  active  farm  labor. 
Boyd:  miners,  furnace  hands,  Jind  farm  laborers.  Fleming:  mostly 
farm  labor,  and  the  building  of  turnpike  roads  and  railroads.  Johnson 
and  Floyd:  farm  and  mechanical  labor,  and  lumbennen.  Greenup: 
furnace-nuMi,  wood-choppers,  ore-diggers,  teamsters,  colliers,  and  other 
laborers,  ternuHl  gin  hands. 

Wliat  mills  or  factories^  if  any ^  are  in  operation  or  in  progrena  requiring 
skilled  labor  f 

Ballard  :  water-mills  and  steam-mills  for  grinding  grain  and  sawing 
lumber.  Union :  tlouring-mills,  distilleries,  coal-mines,  saw-mills, 
phuiing-mills,  cS:c.  Fulton :  a  steam  wagon  and  agricultural-implement 
factory,  steam-planing  and  furniture  factory,  blacksmithing,  &c. 
liivingston,  Crittenden,  Todd,  Barren,  Allen,  Marion,  Carroll,  Trimble, 
Bourbon,  Knox,  Clay,  Johnson,  Floyd,  and  Carter:  none  at  present. 


INFORMATION    FOR    IMMIGRANTS.  43 

Tn>g:  rolling-inill  and  one  furnace.  Ohio:  ordinary  grint  and  saw 
luilLs.  Daviess:  two  tiour-niills,  two  ])laninginilLs,  one  I'oundery,  one 
machine-shop,  one  woolen  factory,  ei«j;lit  tobacco-stem uiers,  ten  distil- 
kievS.  Hopkins :  no  mills  exce[»t  saw  and  grist  mills ;  mannfactories 
much  needed,  a  good  location  for  them.  Christian :  tlour-mills,  black- 
sittiths  and  wagon-makers,  one  planing-mill.  Russell :  flour-mills  and 
siw-mills.  Logan :  several  good  flour-mills,  and  woolen  factories. 
Warren:  seven  flour-mills,  twelve  lumber-mills,  one  planing-mill,  one 
wooleu-milU  eighteen  looms,  two  machine-shops,  one  foundery,  two 
broom  factories,  five  brick-yards,  where  three  millions  of  bricks  were 
manufactured  in  1809;  one  hundred  houses  erected  in  1809  ;  population, 
«).0(K>.  Hanlin  :  we  have  no  factories,  but  need  them  badly  ;  have  good 
flour-mills ;  want  laborers  and  mechanics,  everything  in  fact  except 
|)olitics  and  whisky.  Meade :  cotton  factory,  woolen  factory,  flour- 
mills,  distilleries,  «S:c.  Nelson :  ordinary  corn  and  flour  mills.  Jetter- 
v>i»u:  are  several  flour-mills  doing  a  local  business;  a  number  of  saw- 
mills: one  small  woolen  factorv,  and  one  tobacco  manufoctorv. 
MeCraekeu  :  one  large  rolling-mill,  several  flour-mills,  several  carriage, 
wagon,  and  plow  factories,  planing-mill,  and  several  tobacco  and  cigar 
factories.  Henry  :  only  one  factory  in  the  county,  and  that  a  woolen 
factory-  at  Eminence.  Grant :  only  a  few  flour-mills  and  saw-mills,  and 
H)me  two  or  three  wool-carding  factories.  Mercer :  flour  and  saw  mills, 
about  fifteen  altogether.  Boone :  three  flour-mills  and  one  distillery. 
Bracken :  saw-mills  and  flour-mills.  Fayette :  two  woolen-mills,  one 
fot ton -uii  11,  several  bagging  manufactories.  Jessamine:  we  have  none 
except  flour-mills  and  distilleries.  Mason :  one  cotton  factory,  two 
woolen  factories,  two  plow  factories,  two  carriage  factories.  Boyd :  one 
iroD  famace,  making  from  forty  to  forty -eight  tons  of  iron  per  day. 
Fleming  :  a  numher  of  steam  saw-mills.  Greenup :  two  flour-mills,  one 
Kaw-mill,  and  a  number  of  furnaces. 

Are  there  in  your  vicinity  any  railroads  or  other  public  worJcs  in  progress 
requiring  common  labor.    If  so^  how  far  distant  f 

Ballard  :  we  have  some  railroads  in  contemplation  in  this  county,  and 
several  gravel  roads  to  be  made.  Livingston  and  Crittenden  :  iifteen 
miles  distant.  Trigg:  twenty  miles.  Ohio :  one  in  progress.  Daviess : 
ouein  progress.  Ilopkins:  one  to  be  built  this  year;  labor  in  demand. 
Christian :  one  railroad  in  i)rocess  of  construction,  and  several  turn- 
pikes to  be  made.  Warren  :  turnpikes  are  building ;  also  water-works 
and  gas-works  in  the  town.  Hardin :  one  railroad  in  progress,  and 
labor  in  demand.  Meade :  none  nearer  than  25  miles.  Marion :  no 
raiIroa<ls  ;  turninkes  are  building.  Jefferson  :  one  railroad  in  progress. 
McCracken :  two  niilroads  and  several  gravel  roads  in  progress. 
Mercer:  railroads  in  contemi>lation,  and  a  number  of  turnpikes  in  pro- 
^i^  Owsley  and  Wolfe :  25  miles  distant.  Mason  :  one  at  a  distance 
of  45  miles.  Boyd :  one  railroad  terminates  at  Ashland,  distant  5  miles, 
vith  a  fair  prospect  of  another  soon  to  be  constructed.  Fleming :  six 
luiJesfrom  Flemingsburg  there  is  a  railroad  in  progiess.  Carter:  9 
luile^  to  railroad.  Greenup:  one  railroad  comes  to  our  county  town, 
and  will  be  extended. 

If  many  foreign-horn  workmen  are  employed  in  your  district ^  please  give 
the  preponderating  nationality. 

BaiJard:  very  few  foreigners,  mostly  German  and  Irish.  Union, 
i^ariess,  3feade,  Jefferson,  Carroll,  Trimble,  and  Boyd :  German.  Fulton : 
many  OQvinnnSj  a"cl  they  are  rapidly  increasing,  in  our  towns  especially, 
aodafewlrisli.  I^ivingston,  Clarke,  Trigg,  Marion,  Mercer,  Boone, 
^'iemino-  Carter,  and  Crittenden :  Irish.    Ohio :  Irish  on  the  railrotuls, 
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and  some  German  mechanics  and  farmers.  Hopkins  :  a  few  Irish  and 
Germans.  Christian :  Irish ;  quite  a  number  employed  on  the  railroad. 
Logan:  not  many;  Irish  are  the  most  numerous;  a  few  Germans  have 
settled  here  lately.  Hardin:  in  towns  mostly  Germans:  on  the  rail- 
roads, Irish  ;  not  many  foreigners  in  the  county.  Nelson  :  Irish,  with 
a  few  Germans.  McCrackeu:  Germans  largely  preponderate  here, 
although  we  have  many  French  and  Irish.  Henry :  a  few  Irish  on 
the  railroads.  Grant :  a  few  Germans  and  Irish.  Bracken  :  Germans 
are  cultivating  vineyards.  Fayette:  the  Irish  preponderate.  Jessa- 
mine :  mostly  Irish,  some  Germans.  Bourbon :  none  in  Bourbon  just 
now,  but  will  be  shortly,  when  work  is  commenced  on  the  railroads. 
Owsley  and  Wolfe:  Welsh,  Dutch,  and  Irish.  Mason:  Irish;  also 
many  Germans.  Johnson  and  Floyd :  very  few  foreigners  in  this  part 
of  the  country.    Greenup :  verj'  few  German  and  Irish. 

Please  state  any  advantages  which  your  district  can  offer  f/>  laborers, 
mechanicSj  or  small  farmers.  Is  there  much  land^  of  good  quality  and  well 
tcateredy  yet  unoccupied  f 

Ballard:  a  large  quantity  of  land  unoccupied.  Union:  a  great 
quantity  of  good  land  yet  to  be  brought  into  cultivation,  and  an  excel- 
lent home  market  for  all  products  of  the  farm ;  good  opening  for  almost 
every  kind  of  manufactory ;  abundance  of  stone  coal ;  communication 
by  river  and  rail  convenient.  Fulton:  abundance  of  land  of  best 
qualit}'  now  ready  for  occupants.  Any  man  who  is  willing  to  work  can 
find  occupation  at  good  wages.  Livingston  and  Crittenden :  consider- 
able land  unoccupied ;  water  can  be  easily  obtained.  Trigg:  a  demand 
for  some  good  mechanics  and  house  servants,  to  whom  good  wages  are 
oftm»d;  not  much  land  unoccupied.  Ohio:  a  large  amount  of  good, 
well-wateixHl  land  unoccupied,  and  cheap,  and  the  railroad  will  greatly 
advance  all  business ;  local  taxes  low.  Daviess :  a  great  demand  for 
laborers  and  mechanics ;  a  large  amount  of  unimproved  land  of  good 
quality,  and  well  watered.  Hopkins:  we  have  fine  land  for  farmers 
and  finiit-gmwers,  and  the  finest  coal-fields  in  the  western  country. 
Christian  :  much  of  the  land  is  in  a  coal  region,  with  a  plentiful  supply 
of  giKxl  timber,  and  is  well  adapted  to  fruit  and  grass  growing. 
Kuvssell :  good  carpenters  command  good  prices.  We  have  some  of  the 
finest  water-i)ower  in  the  whole  SUite.  Todd :  an  excellent  fruit-growing 
n»gion  of  country.  Warren  :  there  is  a  great  demand  for  all  kinds  of 
lalH)r,  and  good  prices  aix>  paid ;  the  land  is  rich  and  productive,  and 
there  is  a  large  area  unoccui)ied,  with  a  fine,  healthy  climate.  Barren  : 
the  nnoccupicil  land  is  poor.  Allen  :  good  farmers  and  some  goo<l 
wheelwrights  would  do  well  here.  Hardin  :  a  good  field  of  labor  is  open 
for  eoinnion  laboivrs,  mechanics,  and  small  farmers;  a  large  proportion 
of  the  land  is  good,  the  ])riee  remarkably  low,  having  advanced  but 
vtM\v  little  since  IStlO.  Meade:  a  large  quantity  of  good  land  yet 
uncMMMipicML  Marion  :  goocl  ix^liable  farm  labor  is  much  needed.  Xelson : 
a  pMul  larniing  et>untry.  tIetVerson :  no  peculiar  advantages  to  the  class 
of  lnlM»r  UMMUionetl  can  be  olVered.  McCracken:  plenty  of  work,  and 
gootl  pj»\  lor  <M»nnnon  laboivrs;  i)lenty  of  land  that  will  yield  a  goo<l 
i^^lnru  I'oV  (lu^  lalM»r  of  tUnuers.  Henry  :  nearly  all  the  land  is  occupied 
by  the  owners:  t'min  hands  are  greatly  needed.  Carroll  and  Trimble : 
(here  \h  very  little  \x\\\k\  of  good  quality  unoccupied.  Grant:  not  much 
unoeen|»ie«riand,  but  a  eonsitlerable  quantity  for  sale.  Mercer :  employ- 
nieut  <»f  \nrioMs  kiuilsean  be  obtained  at  fair  wages.  Bracken:  the 
|M  loe  of  lenf  tobacco  has  been  very  high  for  many  years  past,  and  our 
Ho(l  Is  jMMMiliarlv  adapted  to  its  production,  the  finest  quality  being  pro 
K\\\\vi\  \  lund  of'puul  quality  yet  unoccupied.    Clarke  :  no  land  unoccu- 
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pied;  laborers  for  the  farm  aud  females  for  housework  are  very  greatly 
in  demand.  Jessamine:  no  lauds  unoccupied;  our  farmers  are  doing 
veil, and  many  farms  can  be  bought  on  reasonable  terms;  all  kinds  of 
mechanics  and  industrious  men  can  do  well  here.  Owsley  and  Wolfe : 
much  good  land  unoccupied,  which  can  be  obtained  upon  reasonable 
terms.  Knox  and  Clay :  a  large  quantity  of  land  unoccui)ied,  but  it  is 
rou^h  land.  Mason  :  a  demand  for  labor  of  all  kinds  throughout  the 
entire  county  ;  no  land  of  good  quality  unoccupied.  Boyd  and  Fleming : 
Irtlwrers,  miners,  and  mechanics  can  readily  find  employment  at  good 
wages.  Johnson  and  Floyd :  small  farmers  and  mechanics  can  do  well 
liere.  Carter:  this  is  a  mineral  region,  and  great  advantages  are 
affordeil  to  industrious  and  enterprising  men.  Greenup:  not  much 
Ijood  land,  but  a  large  quantity  of  hilly  land  unoccnpied ;  soil  thin,  well 
timbered,  generally  well  watered. 
What  are  the  prices  of  farm  fttocl'^  sou7i(1  and  in  good  condition  ? 
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INDIANA. 

Area,  21,(];37,760  acres.     Population  in  1870,  1,073,943. 

Can  land  be  purchased  or  rented  inyonr  diHtricfj  suitable  for  small  farmsj 
on  favorable  terms  f 

♦Perry,  Crawford,  Scott,  Clarke,  Floyd,  Harrison,  Washington,  Swit- 
zerland, Bartholomew,  Jennings,  Jeft'erson,  Franklin,  Ripley,  Delaware,* 
Wayne,  Johnson,  Greene,  Sullivan,  Vigo,  Carroll,  Lake,  Newton,  Pu- 
laski, Boone,  Montgomery,  Miami,  Fulton,  White,  Marshall,  De  Kalb, 
Steuben,  Elkhart,  Monroe,  La  Grange,  Howard,  and  Blackford :  it  can. 
Rush:  rents  and  j)rices  high.  Shelby:  on  fair  terms.  Morgan:  yes; 
bottom  lands  can  be  rented,  and  uplands  can  be  bought  at  cheap  rates. 
La  Porte  and  Fountain:  a  small  quantity  on  fair  terms.  St.  Joseph: 
yes,  to  a  limited  extent ;  the  best  of  the  land,  however,  is  in  the  hands 
of  small  farmers,  and  is  not  for  sale  or  rent. 

^yhat  is  the  price  per  acre  of  small  improved  farms  f  State  tchat  propor- 
tion has  been  under  cultivation,  hoic  much  i^  fenced^  and  *he  kind  of  build- 
ings, 

Crawford  :  from  $4  to  $8  per  acre,  one-third  under  cultivation  ;  gen- 
erally log  and  frame  buildings.  Scott:  from  $10  to  $20;  with  good 
tenant  house,  from  40  to  50  acres  cleared,  the  rest  in  timber.  Clarke: 
from  $20  to  $200 ;  buildings  indifferent.  Floyd:  average,  $15;  from 
one-third  to  one-half  improved.  Harrison:  $25  to  $40;  three-fifths  to 
four-fifths  under  cultivation ;  moderately  cheap  buildings.  Washing- 
ton :  $20  to  $40;  about  one-half  under  cultivation  ;  nearly  all  fenced; 
frame  and  brick  houses.  Monroe:  within  a  range  of  10  miles,  from  $15 
to  $100  ;  from  one  half  to  three-fourths  under  cultivation  ;  generally  all 
fenced ;  the  higher-priced  have  good  two-story  frame  or  brick  buildings ; 
good  fruit.  Switzerland:  river  land,  $100  to  $120;  hill  and  interior 
land  $50  to  $00 ;  nearly  all  fenced  ;  about  one-half  under  cultivation  ; 
buildings  moderately  good.  Bartholomew:  average  price,  $35 ;  two- 
thirds  under  cultivation  ;  nearly  all  fenced ;  wooden  frame  buildings. 
Jennings:  average,  $20;  about  one-half  under  cultivation;  four-fifths 
under  fence ;  mostly  wooden  buildings.  »Tefferson  :  $20.  Franklin : 
825 ;  three  fourths  under  cultivation ;  buildings,  frame  and  brick.  Rush : 
from  $00  to  $90;  two-thirds  to  three-fourths  under  cultivation,  with 
comfortable  farm  buildings.  Ripley:  $10  to  $50;  one-fourth  improved ; 
small  frame  and  log  buildings.  Delaware:  $30;  one-half  under  culti- 
vation ;  three-fourtiis  fenced ;  buildings,  wood  and  brick.  Wayne : 
from  $30  upward ;  three-fourths  under  cultivation ;  all  fenced ;  good 
buildings,  brick  and  frame.  Johnson  :  average,  $00;  about  three-fifths 
under  cultivation ;  nearly  all  under  fence ;  good  frame  buildings.  Shel- 
by :  from  $35  to  $50;  one  half  under  ciUtivation;  all  fenced;  hewed- 
log  and  frame  buildings.  Morgan :  small  upland  farms  from  $10  to  $30; 
about  one-half  under  cultivation ;  two-thirds  fenced  ;  buildings  cheap  but 
comfortable.  Hendricks:  $75  to  $150;  one  half  cultivated,  balance  in 
grass;  all  under  fence ;  small  frame  buildings.  Greene:  $25  to  $40. 
Sullivan  :  from  $25  to  $100;  from  one-third  to  two-thirds  under  cultiva- 
tion ;  all  fenced  ;  good  buildings.  Parke:  $10  to  $00;  one-half  to  two- 
thirds  under  cultivation  ;  all  fenced  ;  log  and  frame  buildings.  Vigo: 
from  $20  to  $200.  Putnam  :  $40  to  $70;  nearly  all  fenced  and  under  cul- 
tivation ;  buildings  generally  comfortable.  Carroll:  from  $10  to  $50; 
about  three-fifths  under  cultivation  ;  brick,  frame,  and  concrete  build- 
ings. Vermillion:  $30;  two-fifths  to  one  half  cleared ;  common  frame 
buildings.     Lake:   from  $20  to  $50  ;    mostly  under  cultivation.     New- 
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ton :  troui  $10  to  $25 ;  one-half  under  cultivation,  and  fenced ;  buildings^ 
tolerably  fair.  Pulaski:  from  $5  to  $20;  buildings  and  fences  poor. 
La  Porte:  from  $20  to  $150,  according  to  quality  and  location;  more 
than  one-half  under  cultivation  ;  buildings  moderately  good.  Fountain  r 
from  130  to  $60 ;  about  one-half  under  cultivation,  and  fenced;  build- 
ings onlinary.  Boone :  $20  to  $30 ;  one-liftli  under  cultivation ;  one- 
l([mrth  fenced ;  buildings  ordinary.  Montgomery^:  from  $30  to  $100; 
from  one-half  to  two-thirds  under  cultivation  ;  nearly  all  fenced ;  com- 
fortable buildings.  Miami :  from  $30  to  $75 ;  one-half  cleared  and 
nnder  fence,  with  good  buildings.  St.  Joseph:  near  market  towns, 
from  175  to  $125;' at  a  greater  distance,  from  $20  to  $50;  one-half  to 
two-thirds  cleared,  with  tolerablj^  good  fences  and  buildings.  Fulton : 
from  H5  to  $50;  from  one-fourth  to  three-fourths  under  cultivation  and 
fenced;  buildings  moderately  good.  White:  $15  to  $40;  nearly  all 
improved,  and  under  fence;  comfortable  buildings.  Marshall:  about 
*40;  one  third  under  cultivation;  all  fenced  ;  buildings,  good  log  and 
frame.  De  Kalb:  average,  $50;  more  than  one-half  under  cultivation; 
reasonably  good  buildings.  Steuben:  average,  $30;  one-third  under 
cultivation;  good  rail  fences ;  frame  buildings.  Elkhart:  from  $25  to 
JlOOj  according  to  quality  and  location  ;  about  one-third  under  cultiva- 
tion, and  under  fence ;  frame  buildings.  La  Grange :  from  $50  to  $75 ; 
•  from  one-fourth  to  three-fourths  fenced,  and  under  cultivation  ;  build- 
inifs  ordinary.  Howard  :  from  $10  to  $40;  from  one-fourth  to  one-half 
under  cultivation,  and  fenced ;  log  or  snnill  frame  buildings.  Blackford  : 
from  $15  to  ^:ii)^  with,  generally,  one-half  under  cultivation,  and  ordi- 
nary buildings.  Wabash  :  from  $30  to  $40  ;  near  Wabash  City,  fiirms 
ran^e  from  $50  to  $75. 

What  is  the  price  per  acre  of  unimproved  land,  ichat  proportion  is  clearedy 
andhcnr  nineh,  if  any,  in  fenced  f 

Perry  :  from  $2  to  $5  per  acre.  Crawford :  from  $3  to  $G  ;  in  some 
loeahties  from  $5  to  $7.  Scott:  from  $15  to  $30;  one-half  in  a  good 
state  of  cultivation.  Clarke:  from  $10  to  $20;  generally  about  one-half 
under  fence,  with  one-third  cleared.  Floyd:  all  partially  improved; 
onc-halfcleared,  two-thirds  fenced.  Harrison:  about  $15;  neither  fenced 
nor  cleared.  Washington:  $18  to  $20;  none  cleared  and  none  fenced. 
Monroe :  none  for  sale.  Switzerland :  $35  to  $50 ;  nearly  all  fenced. 
Bartholomew:  from  $15  to  $20;  none  cleared  or  fenced.  Jennings: 
from  $10  to  $15;  none  cleared  or  fenced.  Jefferson:  $10  to  $15;  half 
cleared  and  fenced.  Franklin :  the  lands  in  this  division  are  mostly 
improved.  Rush :  from  $40  to  $60 ;  one-third  cleared  and  fenced  ;  if  the 
timber  is  good  it  is  worth  more.  Kipley :  $5  tg  $30 ;  all  timber.  Dela- 
ware: $18;  very  little  cleared  and  not  much  fenced.  Wayne:  noun- 
improved  land.  Johnson  :  average, $45  ;  about  two-fifths  cleared,  nearly 
all  fenced.  Shelby :  but  little  for  sale  sei)arate  from  improvements, 
wbich  would  rate  from  $30  to  $45  per  acre.  Morgan :  from  $5  to  $25 
for  unimproved  uplands ;  bottom  lands  all  improved.  Hendricks :  from 
if25to  $150 ;  mostl^^  fenced  ;  timbered  land  is  increasing  in  value  since 
onrraili-oad  was  finished.  Greene:  wild  land  from  $10  to  $15.  Sulli- 
van: from  $20  to  $30;  one-third  cleared;  all  fenced.  Parke:  $10  to 
IJO;  wholly  unimproved.  Vigo :  about  $20,  10  miles  Irom  town.  Put- 
nam: no  unimproved  land;  about  one-half  of  all  the  land  is  cleared. 
In  the  better  portions  of  the  county  over  one  half  is  cleared.  Carroll : 
$25;  about  three-fifths  cleared  and  fenced.  There  is  an  increasing  de- 
mand for  unimproved  timber  land.  Vermillion:  $15  to  $20.  Lake 
and  Newton  :  from  $5  to  $30  for  unimproved  land,  prairie  or  timber. 
Pulaski ;  $5  to  $20.  La  Porte  :  there  are  three  kinds  of  land  ;  marsh 
from  $2  to  $10,  dry  oak  land  from  $10  to  $2^,  and  heavy  timber  land  from 
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$30  to  $100.  Fouutain  :  $8  to  $15.  Booue  :  $5  to  $10;  oue-tw^utieth 
cleared  and  fenced.  Montgomery:  unimproved  laud  sells  for  the  same 
as  the  improved,  the  timber  being  valuable.  TwD-thirds  of  the  laud  is 
cleared  and  fenced  ;  price  from  $30  to  $100.  Miami :  from  $10  to  $15. 
St.  Joseph  :  the  unimproved  land  is  mostly  marshy  or  wet  land  capable  of 
improvement  by  draining,  and  can  be  bought  at  from  $3  to  $10.  Ful- 
ton :  $10  to  $30.  White :  $3  to  $15 ;  prairie  and  barrens ;  none  fenced. 
Marshall:  $10  to  $40;  mostly  timbered  land;  none  fenced.  De  Kallf: 
$50  with  or  without  improvements  and  fences.  Steuben :  $20.  Elkhart : 
from  $10  to  $G0.  La  Grange:  low  land  from  $10  to  $35;  none  fenced 
nor  cleared.  Dry  heavy  timbered  laud  very  valuable,  from  $40  to  $125. 
Howard:  $8  to  $15  per  acre;  Jione  fenced.  Blackford:  from  $10  to 
$25,  according  to  the  location  of  the  land  and  the  qualitv  of  the' timber 
Wabash:  $15  to  $40. 

What  w  the  yearly  rent  of  small  improved  farms  f  If  rented  on  shares^ 
wJiat  Hhdre  does  the  owner  receive  f  Does  the  latter  provide  stocky  impk- 
mentSy  or  seeds  f 

Perry:  owner  gets  two  fifths,  furnishes  nothing;  one-half  if  he 
furnishes  stock,  &c.;  on  poorer  land,  one-third.  Crawford  :  from  $1  to 
$5  per  acre;  on  shares,  owner  gets  one-third  of  the  crop;  and  if  he 
furnishes  stock,  seed,  and  implements,  one-half.  Scott:  one-third  of  crop 
to  owner  when  tenant  finds  everytliing,  and  in  some  cases  one-half. 
Clarke  :  shares,  one-half  the  crop.  Floyd  :  $3  to  $7  per  acre ;  on  shares, 
one-half.  Harrison :  owner  receives  one-third ;  and  if  he  furnish 
stock,  &c.,  then  two-thirds.  AVashijigton  :  about  $1  per  acre  for  rent, 
or  two-thirds  the  crop,  nothing  furnished.  Monroe:  owner  furnishing 
everything,  receives  two  thirds  of  the  crop.  Switzerland  :  from  $5  to 
$6  per  acre;  on  shares,  owner  receives  one-half  the  crop;  renter  pro- 
vides everything.  Bartholomew :  about  $5 ;  on  shares,  renter  gives 
two  fifths  of  crop,  and  finds  seed,  implements,  &c.  Jennings:  cash 
rent  from  $3  to  $5;  on  shares,  one-third  or  one-half,  according  as 
one  or  the  other  party  furnishes  teams,  seeds,  &c.  Jelferson :  one- 
third  of  the  crop,  tenant  providing  his  own  team,  seeds,  &c.  Franklin  : 
owner  receives  one-half,  and  tenant  furnishes  everything.  Rush  :  from 
$3  50  to  $5  50;  on  shares,  owner  furnishes  land  and  half  the  seed,  and 
gets  one-half  the  crop  when  gathered.  Bipley  :  on  shares,  tenant  gets 
one-half,  and  furnishes  team,  seeds,  and  implementvS.  Delaware: 
owner  receives  two-fifths  of  product,  and  does  not  furnish  stock,  imple- 
ments, or  seeds.  Wayne:  money  rent  from  $4  to  $6  per  acre;  on 
shares,  one-half  the  crop  in  the  bushel,  renter  providing  stock,  imple- 
mejits,  and  seeds.  Johnson :  $4  to  $0,  on  shares ;  if  owner  provides 
one-half  of  the  impleme'nts,  stock,  seeds,  &c.,  he  receives  one-half  the 
product.  Shelby :  $3  50  to  $5,  or  one-third  to  one-half  of  the  crop,  the 
tenant  furnishing  his  own  team,  stock,  and  seeds.  Morgan  :  $4,  or  one- 
third  of  the  crop  if  wheat,  one-half  if  corn,  when  tenant  furnishes  seeds, 
&c.  Hendricks :  about  $5  per  acre ;  shares,  as  above.  Greene :  owner 
receives  half  without  i)roviding  stock,  implements,  or  seeds.  Sullivan : 
from  $3  to  $5,  or  one-third,  and  nothing  is  furnished.  Parke:  owner 
receives  one-third,  furnishing  nothing;  or  one-half,  and  furnishes 
team,  seeds,  &c.  Vigo:  the  same.  Putnam:  owner  receives  one-half, 
and  furnishes  nothing.  Carroll :  owner,  one-third.  Vermillion :  $2 
to  $3,  or  one-third  of  crop.  Lake  :  -^2  50,  on  shares ;  owner  one-third  ; 
and  if  he  furnish,  one-half.  Xewton :  $2  to  $4,  or  one-third  of  crop. 
Pulaski:  from  $1  to  $3,  or  one-third  of  product,  providing  nothing. 
La  Porte:  one-half  the  grain,  wheat  and  oats  in  the  sack,  corn  in  the 
crib,  the  renter  furnishing  everything.  Fountain :  $4,  or  one-third  of 
product ;  if  owner  provides  stock,   iuiplements  and  seeds,  he  receives 
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two-thirds.  Boone:  $3,  or  one-third  of  crop,  furuishing  nothing.  Mont- 
gomery: #5.  or  oiie-half  the  product,  owner  providing  nothing.  Miami : 
J], or  one- third  the  product.  St.  Joseph:  one-third.  Fulton:  $4  for 
the  improved  portion  of  the  farm,  or  from  one-third  to  two-fifths  of 
the  crop  when  gathered.  White,  Marshall,  and  DeKalb  :  one-third  of 
the  crop,  unless  owner  furnishes  team,  seeds,  &c.,  when  he  receives 
one-half.  Steuben  :  $2,  or  one-third  the  crop.  Elkhart :  $2  to  $5.  La 
Crange:  from  one-third  to  one-half  of  the  crop;  when  the  owner 
furnishes  implements  and  seeds  he  receives  three-fifths  in  the  bushel. 
Howard :  $3,  or  one-third  of  the  crop,  the  renter  furnishing  everything. 
Blackford:  $2  for  the  improved  part,  or  one-third  of  the  product. 
Wabaslj :  one-third,  owner  furnishing  nothing. 

What  are  the  chief  articles  of  production^  and  what  are  the  present  prices 
of  two  or  three  of  them  f 


Articles  of 

production. 

Prices. 

Wheat 

.  i>er  buftliel . . 

$0  80 

Do 

do 

$0  80  to  II  00 

Do 

do 

85 

Do 

do 

• 

90 

Do 

do 

90  to  $1  00 

Do 

do 

1  00 

Do 

do 

1  00  to 

1  10 

Do 

do 

1  00  to 

1  20 

Corn 

do 

:w 

Do 

do 

35 

Do 

<lo 

40  to 

45 

Do 

do 

50 

Do 

do 

Goto 

G5 

Do 

do 

70 

Do 

do 

75 

Do 

do 1 . 

H^ 

Do 

do 

90 

Oate 

.  do 

30  to 

:^ 

Do 

do 

40 

Do 

do 

45 

Do 

do 

50 

Do 

i\o 

60 

Potatoes    ... 

. -.  -  do 

30 

Do 

do 

:35 

Do- 

do 

40 

Do- 

.  do 

50 

Do 

....  do 

50  to 

(50 

Do 

. . ..  do 

>^0 

Do 

....  do 

1  25 

Hiv 

, . .  per  ton  -  - 

8  00 

lio 

do 

10  00 

Do 

do 

12  00 

Do 

. . . .  do 

15  00 

Do 

do 

16  00 

H.  Ex.  1 


Counties. 


White,  Steuben. 

Montgomery. 

Miami,  Fulton. 

Fountain,  Crawford,  Monroe,  Kusb,  Wa- 
bash, Delaware,  Shelby,  Vermillion,  La 
Porte,  Hendricks. 

Sullivan,  Marshall,  Floyd^  Perry,  Vigo,  Elk- 
hart, Carroll. 

Scott,  Harrison, Switzerland,  Jennings,  Rip- 
ley, Morgan,  Greene,  Putnam,  Pulaski, 
Boone,  St.  Joseph,  De  Kalb,  La  Grange, 
Howard,  Johnson,  Washington. 

Clarke,  Wayne. 

.Jefferson,  Parke. 

Shelby,  Parke. 

Delaware,  Johnson,  Lake,  Fountain,  Carroll. 

Marshall,  Hendricks. 

Greene,  Newton,  Wayne,  Washington. 

Vermillion,  Scott,  Harrison,  Monroe,  Mor- 
gan, Vigo^  Sullivan. 

Miami,  Steuben,  Howard. 

Crawford,  Clarke,  Floyd,  Jennings,  Jeffer- 
son, Franklin,  Rush,  Ripley,  Putnam, 
Pulaski,  La  Porte,  MontgonuTy,  St.  Jo- 
seidi,  White,  La  Grange. 

Boone,  De  Kalb. 

Elkhart,  Wabash. 

Fountain,  Lake. 

Harrison,  Delaware,  Newton. 

Crawford,  Washington,  La  Porte,  La 
Grange,  Perry. 

Scott,  Clarke,  Jefferson,  Franklin,  Ripley, 
Putnam,  Pulaski,  Boone,  Montgomery. 

Morgan,  De  Kalb. 

Montgomery,  Elkhart,  Boone. 

Crawford,  La  Grange. 

Switzerland,  Ripley,  Morgan,  De  Kalb. 

S<ott,  Clarke,  Harrison,  Delaware,  La  Porte. 

Marshall,  Putnam,  Fultcm. 

Johi^son,  Hendricks. 

Flovd,  Shelby. 

Wh'ite. 

Jennings,  Ripley,  Booue,  Steuben. 

Montgomery. 

Jefferson. 

Switzerland. 
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What  is  the  distance  to  a  market  toicn^  a  railroad  station,  or  a  steamboat 
landing  f 

Perry:  this  county  bas  six  towns  on  the  river.  Steamboats  can  land 
at  nearly  all  farms  until  the  river  gets  very  low.  Cniwforcl :  18  miles 
of  this  county  borders  on  the  Ohio  Kiver.  Scott :  two  railroads  running 
through  the  county ;  about  16  miles  to  a  steamboat  lauding.  Clarke: 
from  1  to  5  miles.  Floyd :  New  Albany,  which  is  the  county  seat,  is  at 
the  head  of  navigation  of  the  Lower  Ohio,  eight  months  of  the  year! 
Hanison  :  20  miles.  Washington  :  there  is  a  railroad  running  through 
the  center  of  the  county,  and  another  road  surveyed.  Monroe :  railroad 
through  the  county  centrally  from  north  to  south,  with  stations  every 
six  miles.  Switzerland :  the  county  borders  on  the  Ohio  River  for  35 
miles ;  landings  at  all  places  where  required.  Bartholomew :  market 
convenient ;  nine  railroad  stations  within  the  county.  Jennings:  there 
are  fourteen  railroad  stations  in  the  county,  and  market  convenient. 
Jefferson :  from  1  to  15  miles  from  Madison  on  the  Ohio  River.  Good 
markets  all  the  year.  Franklin :  facilities  for  transportation  good. 
Rush :  two  railroads  run  through  the  county  town,  and  diagonally 
through  the  county.  Ripley  :  40  to  60  miles  from  Cincinnati,  Ohio ;  two 
railroads  through  the  county.  Delaware :  Muncie  is  a  railroad  town. 
Wayne:  5  miles  the  utmost  in  auy  part  of  the  county.  A  new  railroad 
north  opens  a  country  with  cheap  land  and  plenty  of  timber.  Johnson : 
two  railroads  pass  through  the  county.  Shelby :  this  county  has  about 
66  miles  of  railroad,  IC  stations ;  and  C  miles  is  the  greatest  distance 
from  a  station  at  any  point.  Morgan :  two  railroads ;  30  miles  to  In- 
dianapolis. Hendricks :  about  20  miles  to  a  market  town,  5  miles  to  a 
railroad  station.  Greene :  Worthingtou  is  the  center  of  a  great  agri- 
cultural country.  Sullivan:  railroad  through  the  county;  steamboat 
landings  on  the  western  boundary.  Parke  :  Wabash  River  on  the  west; 
railroad  from  Rockville  to  Terre  Haute.  Putnam:  three  railroads  and 
a  fine  market.  Carroll:  Delphi  is  a  market  town  and  seat  of  jus- 
tice. Vermillion  :  5  or  6  miles  to  market.  Lake  :  five  railroads  in  the 
county;  greatest  distance  to  market  14  miles.  Newton:  from  2  to  25 
miles  to  railroad  stations.  Pulaski :  tw^o  railroads  pass  through  the 
county.  La  Porte  :  there  are  six  market  towns  in  the  county,  six  rail- 
roads and  ten  stations,  and  one  harbor  on  Lake  Michigan,  at  Michigan 
City.  Fountain :  this  county  has  six  railroad  stations,  two  market 
towns,  one  steamboat  landing,  and  a  canal.  Boone :  on  the  Indianapolis, 
Cincinnati  and  Lafayette-  Railroad.  Montgomery :  there  are  two  good 
market  tow^ns  and  seven  railroad  stations  in  the  district ;  no  steamboat 
landing.  Miami :  not  exceeding  10  miles  from  any  point  within  the 
county.  St.  Joseph  :  two  railroads  and  several  towns  along  the  same 
furnish  convenient  market  facilities.  Fulton  :  the  county  seat  of  this 
county  is  a  railroad  town  and  market  town.  White  :  two  railroads  and 
ten  stations.  Marshall :  average  distanc-e  7  miles.  De  Kalb :  this  is  a 
railroad  town.  Steuben:  the  same.  Elkhart:  two  railroads  and  six 
stations.  La  Grange :  from  5  to  12  miles ;  railroad  through  center  of 
county;  three  stations.  Howard:  two  railroads  and  good  markets. 
Blackford :  a  railroad  station  and  market  here.  Wabash :  markets  are 
good :  we  have  both  railroad  and  canal. 

What  is  the  general  quality  of  land  and  the  hind  of  timber  f 
Perry :  the  land  is  very  hilly,  except  river  bottoms,  and  varies  in 
quality, ranging  from  $2  to  $100  per  acre;  timber — poplar,  beech,  hick- 
ory, oak,  cedar,  elm,  gum,  maple,  and  walnut.  Crawford:  bottom  land 
very  good ;  uplands  moderately  good ;  all  kinds  of  timber.  Scott :  land 
here  will  hardly  average  with  the  rest  of  the  Stat« ;  almost  all  kinds 
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of  timber— oak,  poplar,  maple,  hickory,  beech;  fi^uin,  &c.  Clarke  :  river 
laod  No.  I,  oak  land  No.  2,  and  beech  flats  third  rate.  Timber — beech, 
o«k,  poplar,  walnut,  sugar-maple,  gum,  and  sycamore.  Floyd:  clay 
soil  upland  ;  river  bottom,  rich  alluvial ;  beech,  oak,  hickory,  walnut, 
and  poplar.  Harrison :  limestone  ;  the  timber  is  poplar,  oak,  beech, 
maple,  walnut,  hickory,  &c.  Washington :  quality  fair ;  oak,  poplar, 
beech,  walnut,  &c.  Monroe :  undulating  blue-grass  land,  with  an  abund- 
abce  of  the  best  quality  of  limestone;  timber — black  walnut,  poplar, 
ash,  sttgar-niaple,  beech,  oak,  hickorj-,  &c.  Switzerland :  black  alluvial 
m\  ou  and  near  the  river;  interior,  flat  clay;  beech,  maple,  poplar, 
walnut,  oak,  ash,  elm.  Bartholomew :  sandy  loam  and  some  clay ; 
beech,  hickory,  oak,  &c.  Jennings:  near  the  streams  the  face  of  the 
cooiitry  is  hilly  and  broken  and  moderately  fertile,  except  in  the  beech 
flats,  at  the  head  of  the  streams,  where  it  is  only  flt  for  grass ;  timber — 
oak,  poplar,  beech,  hickory,  and  sweet  gum.  Jefl*erson :  clay  land,  with 
beech,  oak,  poplar,  hickory,  ash,  walnut,  &c.  Franklin  :  fair;  timber — 
poplar,  oak,  walnut,  maple,  and  beech.  Kush  :  land  very  rich  and  pro- 
ductive, with  but  little  waste;  timber — walnut,  poplar,  oak,  ash,  and 
beech.  Ripley  :  clay  soil,  rather  thin  ;  all  kinds  of  timber — oak,  poplar, 
walant,  hickory,  beech,  gum,  and  maple.  Delaware:  the  land,  after 
being  underdrained,  is  good ;  oak,  walnut,  beech,  maple,  hickory,  ash, 
popl;\r,  &c.,  plenty  and  good,  Wayne :  good  soil,  clay  loam ;  beech, 
maple,  oak,  walnut,  and  hickory.  Johnson:  rolling  land  subject  to 
thorough  drainage;  black  loam;  burr  and  white  oak,  sugar-maple, 
black  walnut,  poplar,  beech,  hickory,  &c.  Shelby :  land  good ;  timber — 
white  burr  and  red  oak,  poplar,  walnut,  graj'  blue  and  swamp  ash, 
siugar-maple,  hickory,  elm,  sycamore,  &c.  Morgan  :  bottom  lands  very 
fertile  ;  uplands  medium  in  quality,  but  good  for  grass  and  excellent  for 
fruit;  oak,  ash,  walnut,  sugar-maple,  beech,  poplar,  sycamore,  and  elm 
predominate,  and  are  good,  cheap,  and  very  abundant.  Hendricks: 
frood  land  ;  walnut,  hickory,  beech,  ash,  oak,  maple,  poplar,  &c. 
Greene :  land  is  a  good  average ;  oak,  poplar,  walnut,  &c.  Sullivan : 
dark  loam  and  clay  ;  beech,  oak,  maple,  and  black  scrub-oak.  Parke  : 
three-fifths  good  level  upland,  one-fifth  hills,  and  one-fifth  first-rate 
bottom.  Vigo:  black  loam  with  sand  intermixed,  and  heavy  clay ;  oak, 
hickory,  poplar,  black  walnut,  beech,  and  hard  maple.  Putnam  :  good, 
especially  for  grass ;  timber  of  almost  every  kind  common  to  this  lati- 
tude— i>oplar,  walnut,  maple,  beech,  hickory,  oak,  ash,  linden,  buckeye. 
Carroll :  clay  soil ;  oak,  walnut,  maple,  and  beech.  Vermillion  :  black 
loam  and  clay ;  sandy  loam  with  gravel  subsoil.  Lake :  land  is  rich 
prairie,  clay  subsoil ;  timber — oak  and  hickory,  mostly  in  the  groves ; 
8ome  heavy  timber.  Newton :  deep,  rich  prairie  loam  and  oak  open- 
ings, being  very  sandy.  Pulaski :  rich  prairie  lands  with  timber  con- 
venient ;  timber  land  sandy  and  poor.  La  Porte :  about  one-quarter 
sandy  barrens;  one-quarter  marsh,  and  the  remainder  fine  prairie  and 
rich  timber  land ;  oak,  poplar,  walnut,  beech,  maple,  pine,  and  ba«s- 
wood.  Fountain :  good ;  walnut,  maple,  beech,  oak.  Boone :  good ; 
walnut,  maple,  beech,  oak.  Montgomery :  soil  good,  mostly  deep  loam  ; 
walnut,  sugar-maple,  oak,  beech,  poplar,  hickory,  ash,  elm,  cherry,  &c. 
Miami:  land  generally  of  good  quality;  white  oak  and  walnut.  St. 
Joseph  :  there  are  four  different  kinds  of  land  ;  heavy  timber  land,  oak 
openings,  dry  prairie,  and  wet  prairie,  or  marsh.  The  heavy  timber 
consists  of  beech,  maple,  black  and  white  walnut,  whitewood,  oak,  elm, 
ba&swood,  &c.  ,•  on  the  barrens,  white,  black  and  burr  oak,  and  hickory. 
Folton :  every  variety  of  quality  from  highest  to  lowest  grade ;  timber — 
oak,  ash,  maple,  beech,  elm,  hickory,  poplar,  walnut,  &c.    White :  from 
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first  quality  to  third  rate ;  oak,  timber.  Marshall :  good  saudy  soil ; 
beech,  maple,  oak,  and  black  walnut.  De  Kalb :  mixture  of  sand,  loam, 
and  clay;  beech,  maple,  oak,  walnut,  elm,  poplar,  ash,  and  hickory. 
Steuben:  good;  oak,  beech,  maple,  whitewood.  Elkhart:  timbere<l 
land;  oak,  maple,  ash,  hickory,  beech,  and  walnut.  La  Granpre:  land 
is  good;  timber — whitewood, soft  maple, oak,  and  walnut;  good  timber 
getting  scarce  in  some  localities.  Howard:  black  soil;  poplar,  black 
walnut,  sugar-maple,  beech,  and  hickory.  Blackford:  oak,  hickory, 
walnut,  Jish,  elm,  and  sugar-maple.  Wabash  :  the  land  is  fertile  ;  oak, 
ash,  poplar,  walnut. 

For  what  kind  of  labor  la  there  a  demand? 

Perry :  good  mechanics  can  get  ready  employment.  Crawford  :  agri 
cultural.  Scott:  all  kinds.  Clarke:  farm  laborers  and  mechanics. 
Floyd:  farm  and  mechanical  labor.  Harrison,  Washington :  all  kinds, 
at  gooil  wages.  Switzerland,  Kipley,  Delaware,  Morgan,  Hendricks, 
Greene,  Carroll,  Montgomery,  Miami,  White,  De  Kalb,  and  Elkhart: 
farm  labor,  principally.  Monroe :  supply  and  demand  about  equal. 
Bartholomew:  farmers  and  all  kinds  of  mechanics.  Jennings:  farmers, 
stone-quarrymen,  and  all  kinds  of  mechanical  labor.  Jetlerson,  Sulli- 
van, Newton:  all  kinds.  Franklin:  farm  and  mechanical.  Jtush: 
every  kind,  but  especially  farm  labor.  Wayne :  all  kinds,  especially 
skilled.  Johnson  :  all  kinds.  Shelby :  no  special  demand  at  present. 
Parke:  almost  all  kinds;  great  coal  fields.  Vigo:  coal-mining  and 
railroad-building.  Carroll :  farm  labor.  Putnam :  good  farm  hands 
can  almost  always  find  employment  at  good  wages.  Vermillion :  farm 
labor  and  mechanical.  Lake:  farm  hands,  carpentei^,  and  cheese- 
makers.  Pulaski :  farm,  ditching,  and  dairymen.  Fountain  :  common 
labor.  Boone  :  farm  and  mechanical.  St.  Joseph:  farm  labor  for  men, 
and  domestic  labor  for  women ;  also  quite  a  demand  for  mechanics  and 
other  laborers  in  our  factories.  Fulton :  ordinary  farm  hands  and  com- 
mon laborers.  Marshall :  men  to  clear  land,  put  up  saw-mills,  and  get 
out  lumber,  for  which  there  is  ready  sale.  Steuben :  tarm  and  ordinary. 
La  Grange :  not  very  much  demand  for  laborers  at  present,  except  rail- 
road hands.  Howard:  pretty  well  supplied.  Blackford:  farmers,  day 
laborers,  and  carpenters. 

What  mills  or  factorieH^  if  ani/j  are  in  operation^  or  in  progrenn^  requir- 
ing skilled  labor  f 

Perry:  cotton-mills  employing  300  or  400  hands;  furniture,  chair, 
woolen,  wagon,  bellows  and  other  factories;  5  coal  mines  employing 
from  200  to  5(X)  hands ;  quarries,  when  in  operation  employing  100  to 
150  hands.  Crawford:  saw-mills  and  salt-works.  Scott:  saw-mills, 
fiour-mills,  woolen-mills,  sash  and  <loor  factory,  &c.  Clarke :  10  tiour- 
mills,  0  saw-mills,  2  ship  yards,  2  car  and  locomotive  manufactories,  em- 
ploying about  5(K)  hands ;  woolen-mills,  founderies,  &c.  Floyd :  27  flour- 
mills,  2  iron-rolling  mills,  5  planing-mills,  2  glass  factories,  nail-works, 
woolen-miil,  9  sawmills,  1  railroad-iron  mill,  axe  and  edge-tool  works,  5 
<»xtensive  founderies,  machine- works,  &C.,  &c. ;  ca[)ital  employed,  about 
^1,0(K),(K)0.  Harrison:  none.  Washington:  woolen  factories,  flour  and 
.saw  mills.  Monroe:  woolen-mills,  planing-mills,  founderies,  &c.  Switz- 
erland :  none  of  any  consequence.  Bartholomew :  hydraulic  woolen- 
mills,  some  6  or  7  fiour-mills,  sash  and  blind  factories,  &c.  Jennings: 
25  S41W  and  giist  mills,  0  fionr-mills,  3  woolen  factories,  and  2  furniture 
factories.  Jefierson :  all  that  are  required  in  an  old-settled  country. 
Franklin:  pai>er,  flour,  and  woolen  mills.  Rush:  12  fiour-mills,  »5 
planing-mills,  :\  woolen  factories,  carriage  factories,  tS:c.  Rii)ley  :  none. 
Delaware:  no  extensive  factories  in  o[>eration  or  in  jnogress.     Wayne: 
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woolen  factories,  uiachiDe-shops,  founderies,  paper-mills,  saw-mills,  flour- 
mills,  &e.  Johnson:  14  flonr-mills,  15  saw-mills,  3  planing-mills,  3 
woolen  factories,  2  founderies,  &c.  Shelby :  flour-mills,  saw-mills,  woolen 
fijctory,  planing-mills.  Morgan :  there  are  many  saw-mills  and  flour- 
mills,  and  a  few  woolen-mills,  and  one  planing-mill ;  founderies  and  fac- 
tories badly  needed.  Hendricks :  2  grist-mills,  2  saw-mills,  1  woolen  fac- 
tory. Greene:  4  sawmills  and  2  grist-mills.  Parke:  21  flour-mills,  70 
^w-mills,  3  woolen  factories,  and  about  100  other  mechanical  shops  and 
manufactories.  Vigo :  woolen  factories,  founderies,  blast  furnaces,  roll- 
ing-mills, planing-mills,  &c.  Putnam :  iron  and  nail  factory,  pump  fac- 
tory, woolen-mills,  planing-mills,  and  many  smaller  manufactories,  but 
they  are  generally  supplied  w  ith  hands.  Carroll :  grist-mills,  saw-mills, 
and  paper-mills.  Vermillion:  2  woolen-mills.  Lake:  several  grist-mills, 
1  woolen-mill,  sash  and  blind  ftictories,  planing-mills,  &c.  Newton :  1 
water  and  2  steam  grist-mills,  3  steam  saw-mills.  Pulaski :  a  good  mill 
very  much  needed  in  the  western  part  of  the  county ;  factories  also  needed* 
La  Porte:  woolen-mills,  furniture  and  car  factories,  machine  shops,  &c. 
Fountain :  none.  Boone :  grist  and  saw  mills,  woolen  and  stave  fac- 
tories. Montgomery :  4. woolen  factories,  cabinet,  sash  and  blind,  and 
stave  factories,  foundery  and  machine  shop,  12  flour-mills.  St.  Joseph  : 
10  flour-mills,  30  saw-mills,  3  woolen  factories,  2  founderies,  3  extensive 
wagon  factories,  4  smaller  wagon  factories,  4  extensive  agricultural  im- 
plement factories,  12  furniture  factories,  1  extensive  sewing-machine 
factory,  1  paper-mill,  tannery,  &c.,  &c.  Fulton:  grist-mills,  saw-mills, 
woolen  factories,  planing-mill.  White:  3  large  woolen  factories,  2  large 
floar-mills,  and  3  saw-mills  on  Tippecanoe  Eiver ;  a  new  dam  with  10 
feet  fall  just  completed.  Marshall:  there  are  about  45  steam  and  water- 
power  mills  in  this  county,  and  twice  that  number  can  find  ready  sale 
for  their  products.  De  Kalb :  grist-mills  and  saw-mills,  and  stave  fac- 
tories. Steuben  :  flour  and  saw  mills.  Elkhart :  we  have  but  few  man- 
ufactories ;  10  grist-mills,  4  woolen-mills,  &c.,  &c.  La  Grange :  none 
m  this  county,  except  woolen  and  caiTiage  factories.  Howard :  woolen 
fiictory,  machine-shop.  Blackford :  a  hub  and  spoke  factory,  employing 
150  hands.  Wabash :  2  woolen-mills,  2  founderies,  4  planing-mills,  5 
furniture  factories,  12  wagon  and  carriage  shops,  14  flour-mills,  &c. 

Are  there  in  your  vwinity  any  railroads  or  other  public  tcorks  in  progress j 
requiring  common  labor  f    If  sOj  how  far  distant  f 

Scott :  a  railroad  running  through  the  eastern  i)art  of  the  county  has 
jast  been  completed.  Clarke :  there  are  three  railroads  through  the 
county  now  completed ;  71  miles  of  road.  Floyd:  one  to  be  built  forth- 
with.'  Harrison:  one  railroad.  Jefferson :  one,  15  miles  distant.  Eush: 
two  commenced  running.  Delaware:  Muncie  is  the  present  terminus  of 
a  railroad.  Wayne :  many  hands  are  employed  iu  this  county  in  the 
8am mer.  Morgan :  gravel  roads  are  progressing,  on  which  laborers  are 
needed.  Hendricks :  one  railroad  in  course  of  construction  one-fourth 
of  a  mile  from  town.  Greene :  one  to  be  built  this  summer.  Sullivan : 
railroads  are  constructing  within  40  miles,  where  men  can  find  employ- 
ment. Parke :  yes ;  64  miles.  Yigo :  yes ;  within  one  mile  of  Terre 
Haute.  Putnam :  one  railroad  touching  city  limits  completed,  and 
doing  an  immense  business.  Carroll:  none  in  process  of  construction 
yet ;  one  soon  to  be  built.  Vermillion :  one  from  Terre  Haute  to  Chi- 
cago. Lake :  Danville  and  Chicago  railroad.  Newton :  one  through  the 
adjoining  county.  Pulaski :  two  railroads  completed,  and  one  to  be 
built  this  year.  Fountain :  a  railroad  in  process  of  construction  through 
the  county.  Boone:  yes;  within  15  miles.  Montgomery:  one  railroad 
in  course  of  construction.    St.  Joseph :  one  railroad  in  progress.   White: 
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two  built,  one  in  progress.  De  Kalb:  one  railroad  crosses  the  county 
north  and  south.  Steuben :  yes.  La  Grange :  one  railroa<l  running  across 
the  county  ;  laborers  wanted  in  this  and  adjoining  counties.  Uoward: 
some  turnpikes  in  this  county.  Blackford  and  Wabash  :  one  railroad 
in  process  of  construction. 

If  many  foreign-horn  trorkmen  are  emjyloyed  in  your  district^  please  give 
the  preponderating  nationality  f 

Jennings :  Irish  and  Germans  about  equal  in  number.  Parke :  not 
many  employed  ;  Irish  seem  to  predominate. 

Please  state  any  advantages  ichich  your  district  can  offer  to  laborers^ 
mechanics^  or  small  farmers.  Is  there  much  landj  of  good  quality  and 
well  watered^  yet  unoccupied  f 

Perry :  plenty  of  land  of  poor  quality,  and  well  watered,  that  can 
readily  be  obtained  at  very  low  figures,  $1  50  to  $2  per  acre.  Tell  City, 
in  this  county,  was  settled  about  twelve  years  ago  by  Swiss  emigrants, 
and  is  fostered  by  the  Swiss  Colonization  Society.  It  has  now  a  popu- 
lation of  3,000  or  more,  is  a  manufacturing  town,  and  will  undoubtedly 
in  five  years  double  its  population.  Crawford:  there  are  lands  yet 
unoccupied,  well  watered  and  well  timbered,  suitable  for  small  farmers. 
Scott :  but  little  land  vacant ;  the  supply  of  labor  is  ample.  Clarke:  the 
best  water-power  on  the  Ohio  liiver  for  factories  of  all  kinds.  This 
county  has  a  river  front  of  40  miles,  with  good  steamboat  landings 
almost  the  entire  distance ;  quite  a  surplus  of  good  farming  lan<l  in  all 
parts  of  the  county.  Floyd  :  the  advantage  of  rich  land,  which  can  be 
bought  cheap;  two  railroads  now  terminate  in  this  county;  another 
will  be  completed  in  June ;  one  will  be  commenced  in  April.  Hamson : 
none.  Rush,  Elkhart:  the  same.  Washington:  good  climate,  good 
markets,  good  society.  Monroe:  no  land  of  good  quality  unoccupied ; 
no  particular  advantages  can  be  offered  to  laborers,  mechanics,  or 
farmers.  Switzerland  :  an  excellent  agricultural  county,  healthy,  well 
settled,  with  churches  and  school-houses  in  every  neighborhood ;  plenty 
of  land  can  be  purchased.  Bartholomew :  a  large  amount  of  choice 
land,  very  productive,  excellent  water,  and  a  healthy  climate,  conve- 
nient to  railroads  and  market.  Jennings:  three  railroads  running 
through  the  count^^,  that  necessarily  require  many  men  to  keep  them  in 
repair ;  a  large  amount  of  land  unoccupied,  but  not  very  productive. 
It  is  well  watered  however,  and  the  climate  is  healthy,  and  market  con- 
venient for  all  kinds  of  products.  Jefterson :  no  Government  land  here, 
but  land  is  cheap.  Franklin :  not  much  land  unoccupied ;  no  special 
advantages.  liush :  high  wages,  plenty  of  W'Ork,  sure  pay,  and  good 
living.  Kipley,  Boone,  and  Steuben :  land  unoccupied.  Delaware:  land 
unoccupied,  but  no  great  adv^antages.  Wayne :  the  city  of  Richmond 
employs  from  five  to  ten  thousand  skilled  mechanics  during  the  whole 
year;  the  proprietors,  with  scarcely  an  exception,  having  grown  up 
with  the  city,  are  solid  business  men,  and  financially  sound.  The 
])roducts  of  our  manufactories  are  sent  all  through  the  West,  and  are 
deep  down  into  the  South.  For  gardeners  and  small  fruit-growers,  this 
vicinity  is  unsurpassed;  fertile  soil,  healthy  climate,  and  convenient 
market,  having  railroad  communication  in  all  dire<?tions.  Johnson: 
nearly  all  the  land  in  the  county  is  occupied.  The  demand  for  all  kinds 
of  labor  is  active  and  pressing.  Shelby :  good  inducements  for  indus- 
trious and  skillful  farmers.  We  need  capital  also  for  the  erection  of 
mills  and  factories.  Morgan  :  our  cheap  unimproved  hill  lands  are  well 
adapted  to  grass  and  unsurpassed  for  fruits ;  peaches,  ai)ples,  pears, 
&c.,  seldom  failing  to  yield  abundantly,  and  for  such  fruits,  whether 
green,  canned,  or  dried,  Indianapolis,  Cincinnati,  and  Chicago  off*er 


eil  timber  land  owned  by  speculators.  Vermillion,  Elkhart:  no 
unoccupied.  Lake,  Boone,  and  Steuben  :  considerable  land  unoccu- 
.  Howard :  some.  Newton :  laborers  can  get  good  wages  for  two- 
Is  of  the  year.  The  land  is  rich  and  can  be  purchased  at  a  reason- 
rate.  Pulaski:  cheap  farms  and. easy  payments;  a  good  grazing 
itry.  La  Porte :  no  land  unoccupied ;  that  which  is  unimproved  is 
rved  for  either  timber  or  pasture.  Fountain :  plenty"  of  employment 
laborers ;  small  farmers  can  obtain  lands  on  reasonable  terms, 
tgomery :  mechanics  of  almost  every  sort  command  work  readily  at 
prices ;  small  farmers  are  in  demand  ;  the  soil  is  excellent ;  markets 
i  and  convenient,  country  healthy.  Miami:  considerable  land  of 
;  quality,  well  watered,  still  unoccupied,  which  can  be  obtained  on 
mable  terms.  St.  Joseph  :  the  two  towns  of  South  Bend  and  Mish- 
:a  are  thriving  manufacturing  towns,  already  employing  a  large 
ber  of  persons,  and  as  their  operations  enlarge  will  require  many 
.  Considerable  attention  is  given  to  the  cultivation  of  small  fruits, 
and  there  is  a  good  opening  for  a  much  larger  business.  The  local 
s  afford  a  good  market  for  these  products,  and  all  surplus  articles 
■eadily  be  sent  to  Chicago  for  market.  The  lands  of  the  county  are 
watered  ;  g^ood  opportunities  to  purchase  small  farms.  Fulton  : 
I  land  of  good  quality,  and  more  of  inferior  quality  yet  unoccupied, 
e:  farmers  with  large  or  small  capital  are  much  needed.  There 
t  least  10,000  acres  unoccupied,  cheaper  and  nearer  market  than 
east  of  Mississippi  Eiver ;  the  best  water-power  in  Northern 
na  for  sale  within  one  mile  of  county  seat.  Marshall :  as  good 
as  any  in  the  State,  w^ell  watered  and  well  timbered,  yet  unoccu- 
Wood  sells  readily  for  $3  per  cord,  and  manufactured  into  lumber 
for  $16  to  $17  per  thousand,  green,  and  $26  for  seasoned;  and 
the  timber  is  off  the  purchaser  has  the  land  clear  for  farming 
ses.  I>e  Blalb:  land  principally  occupied.  La  Grange:  there  are 
small  farms,  also  a  few  large  ones  to  rent.  The  land  is  well 
sd  and  of  the  best  quality.  Blackford:  there  is  yet  a  large 
Ity  of  land  unimproved,  which  can  be  purchased  on  easy  terms. 
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ucz  *tnf  tk^  prices  of  ordinary  farm  stock  j  sound  and  in  good  condition  f 
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A I  iMi,  :i.%,JJ^tV-MK)  acros.     ropiilatiou  in  1870,  2,538,408. 

i'lin  Imifl  he  pinrliHsrd  or  rented  in  your  district  suitable  for  smalt  farms 
(W»  faiunuildv  termnf 

•  \N  Iiiim'Imiko,  Lukt»,  ^rclIeiiry,Whitesitles,  Jo.  Daviess,  Lee  rail  answer 
onirniiil  lv<*lv.  O^rlt' :  very  little  land  for  rent  at  any  price.  Stephenson, 
lliirK  InIuim),  Htark,  Henry,  Kendall,  Dn  Page,  Will,  Iroqnois,  Edgar, 
\  Silf'tt,  Woodloid,  Livingston,  Christian,  Morgan,  Scott,  Fayette,  Marion 
♦umI  riiiy,  riai'k,  Washington,  Madison,  Clinton,  Randolph,  Edwards, 
\\  liiln,  MiiHMiie,  and  Johnson:  itcan.  Pntnam,Tazewell,  Fulton,  Jersey, 
<JM'(<iie,  aiid  H(.  Clair:  no.  Bureau:  lands  are  high;  renting  from  $3 
hi  f/)  per  iM'Hs  (hiindy:  almost  all  unimproved  land  is  controlled  by 
muMiduliMH,  La  Hallo:  not  on  easy  terms.  Cass:  land  can  be  purchased, 
liMl  riuniH  (or  rent  are  scarce.    Monroe:  not  at  present;  land  is  cheap 


NiiiiHH  of  (Mnintics  from  which  rcturus  have  b^eu  received. 
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and  owners  iire  waiting  for  better  times.  Gallatin :  few  small  farms ; 
land  is  plenty.  Kane:  plenty  of  fivrms  for  sale  on  ftivorable  terms,  but 
few  for  rent. 

What  is  the  price  per  acre  of  small  improved  /arms  f  State  what  propor- 
tion has  been  under  cultivation^  how  muehj  if  any,  is  fenced,  and  the  kind 
of  buildings  f 

'  Kane:  farms  of  100  to  160  acres,  with  good  buildings,  are  worth  $50 
per  acre ;  larger  farms  from  $30  to  $40 ;  well  fenced.     Winnebago :  from 
|45  to  $o3 ;  four-fifths  prairie  land ;  has  been  under  cultivation,  and 
all  fenced  ;  the  other  one-iifth  is  timbered,  and  is  about  one-half  fenced ; 
buildings  moderately  good.    Lake:  from  $30  to  $50 ;  all  under  cultiva- 
tion, and  all  fenced;   buildings  of  wood,  and  very  good.    McHenry: 
from  $10  to  $75 ;  nearly  the- whole  of  the  land  is  fenced,  and  from  20  to 
100  acres  of  each  farm  is  under  cidtivation ;  fences  and  buildings  good. 
Whitesides :  a  farm  of  80  acres,  the  whole  inclosed  with  board  fence, 
one-half  under  cultivation,  and  buildings  worth  $1,000,  would  bring  $35 
per  acre,    Jo.  Da\iess :  $40  per  acre ;  all  fenced ;  one-half  under  culti- 
vation; buildings  small  and  common.    Lee:    average,  $35;  small  one- 
and-a-half  story  houses ;   three-fourths  improved  ;  all  fenced.     Ogle : 
<i30to  $40.     Stephenson  :    $30  to  $100;   general  average,  from  $50  to 
^.    Rock  Island :  about  $20 ;   all  under  cultivation,  and  all  fenced, 
with  moderately  good  buildings.    Stark:  from  $50  to  $60;  all  fenced: 
good  buildings.     Peoria:  from  $40  to  $75;    all  under  cultivation,  ana 
all  fenced ;  buildings  good.    Putnam  :  the  same.    Bureau :  from  $30  to 
toO ;  three-fourths  of  all  the  land  is  fenced  an€l  under  cultivation ;  build- 
ing as  yet  of  medium  quality.    Henry :  from  $40  to  $60 ;  fenced,  and 
with  fair  buildings.    Kendall ;  about  $50 ;  one-half  to  two-thirds  under 
cultivation,  and  fenced;  good  frame  buildings,  generally.    DuPage: 
small  farms  of  from  40  to  60  acres,  all  fenced,  with  small  frame  build- 
ings, 25  mile^  west  of  Chicago,  are  worth  from  $60  to  $(jo  per  acre. 
Graudy :  improved  farms  of  80  acres,  $40  per  acre,  all  under  cultiva- 
tion, and  fenced ;  buildings  of  medium  quality.     Will :  from  $40  to  $60 ; 
all  fenced ;  ordinary  buildings.     La  Salle :  from  $45  to  $60 ;  all  fenced ; 
comfortable  wooden  buildings.    Iroquois :  from  $15  to  $40;  plain  frame 
buildings.     Edgar:  from  $40  to  $50.    Coles:  from  $10  to  $60,  accord- 
ing to  location  and  improvements.    Woodford  :  $40 ;  all  under  cultiva- 
tion and  fenced,  with  ordinary  buildings.     Livingston :  $30  to  $50  for 
small  ^rms  that  are  under  cultivation  ;  small  frame  buildings;  fencing 
almost  entirely  of  boards,  or  Osage  hedges.    Tazewell :  average,  $40. 
McLean;  from  -$60  to  $75;  generally  well  improved,  and   all  fenced. 
Fulton :  from  $30  to  $75 ;  nearly  all  the  valuable  lands  are  under  culti- 
vation ;  buildings  frame  or  brick.     Cass ;  uplands  from  $35  to  850  ;  the 
rich  bottom  lands  from  $75  to  $100  ;  mostly  fenced.    Christian  :  $35  to 
flO;  all  fenced;    chiefly  under  cultivation;  very  ordinary  buildings. 
Morgan :  from  $60  to  $85 ;  four-fifths  under  cultivation,  and  nine-tenths 
under  fence;  good  wooden  buildings.  •  Scott:  from  $50  to  $100;  two 
thirds  under  cultivation;    ordinary  buildings.     Jersey:   from  $30  to 
iSO;  all  under  cultiv.ition ;  ordinary  buildings.     Greene:  from  $40  to 
<90:  all  fenced;  nearly  all  cultivated ;  frame  buildings.   Fayette:  from 
*10  to  $25;  one-half  cultivated ;  buildings  good.     Marion  and  Clay: 
from  $7  to  850,  depending  upon  distance  from  railroad  station ;  about 
two-thirds  under  cultivation ;  wooden  buildings.    Clark :  average,  $25 ; 
all  fenced  ;  frame  buildings.    Washington :    $15  to  $30 ;   three-fourths 
under  cultivation,  and  fenced ;  buildings  block  and  frame  houses.   Mad- 
ison: from  $25  to  $125,  depending  upon  locality  and  the  kind  of  im- 
provements.     St.  Clair:  no  small  farms.     Clinton:    from  $10  to  $30; 
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two-tbirds  under  cultivation;  ordinary  buildings.  Monroe:  from  $10 
to  $50 ;  mostly  log  or  frame  buildings.  Eandolph :  from  $20  to  $40 ; 
two-thirds  under  cultivation.  Gallatin :  lands  along  the  river  from  $15 
to  $40;  away  from  the  river,  from  $6  to  $10;  buildings  indifferent. 
Edwards:  from  $15  to  $35.  White:  from  $10  to  $15  per  acre  for  or- 
dinary ;  from  $15  to  $35  and  $40  for  well-improved  farms  with  good 
buildings.  Massac:  from  $5  to  $15;  from  one-third  to  one-half  under 
cultivation  ;  frame  buildings.  Johnson  :  from  $5  to  $10;  15  to  30  acres 
cleared ;  log  buildings. 

WJuit  is  tJw  price  per  acre  of  unimproved  land,  what  proportion  is  cleared, 
and  hoic  nrnch^  if  any^  is  fenced  f 

Kane :  not  much  unimproved  land  in  tliis  division ;  price  from  $30  to 
$40  per  acre.  Winnebago :  about  $30 ;  two-thirds  timbered  land,  and 
one-third  prairie ;  one-half  fenced.  Lake :  no  unimproved  land  in  this 
county.  McHenry :  but  little  unimproved  land  in  this  county,  and  that 
is  low  and  only  fit  for  pasture ;  the  timbered  land  is  owned  by  farmers, 
and  mostly  fenced  in  for  pasturage.  Whitesides  :  prairie  land  without 
fence  is  worth  $15.  Jo.  Daviess:  prairie  land,  unfenced,  $25;  open 
land,  or  barrens,  with  young  timber,  $10  to  $20.  Lee :  from  $10  to  $20 
for  prairie,  without  fence.  Ogle :  comparatively  no  unimproved  farming 
land  in  this  division.  Stephenson :  no  unimproved  land  here  except 
timber  land,  which  is  owned  in  small  parcels  for  the  use  of  prairie 
farms.  Rock  Island:  wild  land,  neither  fenced  nor  cleared,  $10. 
Stark :  no  unimproved  land.  Peoria,  Coles,  Jerse>^ ,  Greene,  and  St.  Clair : 
none.  Henry,  Will,  and  Fulton :  very  little  unimproved ;  from  $  10  to  $20. 
Putnam:  the  same.  Bureau:  $20  to  $30;  mostly  prairie.  Kendall: 
$30  to  $35 ;  nearly  all  cleared,  and  without  fence.  Du  Page  :  unim- 
proved land,  if  fenced,  is  worth  from  $40  to  $50  per  acre  ;  all  prairie. 
Grundy :  prairie  from  $15  to  $25 ;  not  much  unimproved  in  this  county. 
L'oquois:  from  $5  to  $20,  according  to  proximity  to  depot :  all  prairie 
land.  Edgar:  $20  to  $30.  Woodford:  from  $15  to  $20;  prairie;  no 
fence.  Livingston :  $20  to  $25 ;  prairie  land ;  not  fenced.  Tazewell : 
from  $5  to  $40;  none  fenced.  McLean:  $15  to  $20.  Fulton:  very  lit- 
tle unimproved,  but  what  there  is  is  valuable  for  timber,  and  pa.s- 
turage.  Christian:  from  $15  to  $20;  no  prairie;  timber  land,  $25. 
Morgan:  $30  to  $40.  Scott:  river  bottom  land,  subject  to  inundation, 
can  be  bought  for  from  $5  to  $10 ;  other  land,  from  $10  to  $50.  Fayette : 
from  $10  to  $20.  Marion  and  Clay :  from  $5  to  $20.  Clark:  $15  to 
$20.  Washington :  $5  to  $30,  according  to  quality ;  neither  cleared 
nor  fenced.  Madison :  first-class  unimproved  prairie  land  will  bring 
from  $50  to  $00 ;  timber  land  ranges  from  $20  to  $50,  according  to 
locality  and  quality  ;  coal  lands  are  w orth  from  $75  to  $125.  Clinton : 
land  mostly  prairie ;  from  $5  to  $20.  Monroe:  $5  to  $40.  Kandolph: 
$10  to  $15.  Gallatin:  two-thirds  of  the  land  in  this  county  is  unim- 
proved. Edwards:  $5  to  $15;  no  fence.  White :  the  same.  Massac:  from 
$4  to  $10.    Johnson:  from  $2  to  $5. 

What  is  the  yearly  rent  of  small  improved  farmsf  If  rented  on  sharesj 
what  share  does  the  owner  receive  f  Does  the  latter  provide  stock j  imple- 
ments, or  seeds  f 

Kane :  from  $3  to  $5  per  accre ;  owner  receives  one-half  and  provides 
half  the  stock,  all  the  implements,  and  one-half  the  seeds ;  the  renter 
furnishing  his  own  team.  Winnebago:  from  $4 to  $5  per  acre ;  owner 
gets  one-third  of  the  crop,  and  lessee  provides  stock,  implements,  and 
seeds.  Lake :  owner  receives  one-half  and  provides  only  seeds ;  stock 
and  implements  are  furnished  jointly.  McHenry :  the  same.  White- 
sides :  owner  receives  one-third  and  provides  nothing.    Joe  Daviess,  Lee, 
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)gle,  Stepheuson  and  Rock  Island  :  owner  receives  one-third  and  fiir- 
lishes  nothing,  or  one-half  and  tiirnishes  everything.  Stark  :  tenant  finds 
ill,  and  gives  two-fifths  for  the  use  of  the  land.  Peoria :  83  to  $5  ;  on 
shares,  owner  i^ceives  one-third  and  furnishes  nothing.  Putimm  :  $4; 
ou  shares  same  as  above.  Bureau :  $3  to  $5,  or  from  one-third  to  one- 
half  of  all  crops  to  owner,  renter  furnishing  all.  Henry:  $4  to  $5,  or 
one-third  of  crop.  Kendall:  $3  to  ^i*,  on  shares,  one-third,  tenant 
finding  seeds,  tools  and  team ;  one-half  if  owner  finds  seeds  and 
implements,  the  tenant  furnishing  his  own  team.  Du  Page :  the  same. 
Grundy :  owner  receives  two-thirds  and  provides  stock,  implements,  &c., 
or  one  third  and  provides  nothing.  Will:  from  $5  to  $10;  owner  one 
third.  Iroquois :  from  $2  to  $3,  or  one-third  of  crop,  and  iirovides 
nothing.  Edgar:  $3  to  $4,  or  two-fifths  of  crop.  Coles:  from  $2  to 
|5,  on  shares ;  owner  receives  one-third  unless  he  furnish  team,  imple- 
ments, and  se^ds,  in  which  case  he  receives  one-half.  Woodford  :  from 
13  to  $4  per  acre,  or  from  one- third  to  two-fifths  of  the  product,  without 
piDviding  anything.  Livingston :  from  $3  to  $5,  according  to  distance 
from  railroad  station ;  shares,  same  as  above.  Tazewell :  $3  50  to  $4  ; 
shares,  same  as  above.  McLean :  one-third  and  one-half,  according  as 
cue  or  the  other  furnishes  teams,  &c.  Fulton:  $3  to  $5  5  shares,  same 
as  above.  Cass :  two-fifths  to  owner  when  renting  on  shares.  Chris- 
tian: ^3  50;  on  shares,  owner  receives  one-third.  Morgan  $5,  or 
two-fifths  of  products.  Scott :  $5,  or  one-third  of  products ;  owner 
furnishing  nothing.  Jersey :  from  $4  to  $6 ;  shares,  as  above,  viz :  two- 
thirds.  Greene :  about  $6 ;  owner  from  one-third  to  two-fifths.  Fayette : 
from  ^2  to  $3,  or  one- third  of  products.  Marion  and  Clay  :  from  $2  to 
ti'j  shares  one-third,  or  if  owner  pro\ide8  stock,  &c.,  one-half.  Clark : 
crop  rents ;  landlord  furnishing  nothing,  one-third ;  and  furnishing  seed, 
implements,  stock,  &c., one-half;  cash  rent,  $2  50  to  $3.  Washington: 
one-thinl  of  the  produce.  Madison :  $5,  or  one-third  of  the  crop ;  the 
3ffner  does  not  furnish  stock,  implements,  or  seeds.  Clinton :  $3,  or  one- 
hird  the  product ;  the  renter  furnishes  team  and  seeds.  Monroe :  from 
!3  to  $10;  on  shares  one-half  when  stock,  &c.,  is  furnished  by  the 
>wner;  otherwise,  one-third.  Randolph:  $3,  or  one-third  of  the  crop. 
>t.  Clair,  Gallatin :  from  $2  50  to  $3  50,  or  ten  bushels  of  corn  per  acre ; 
f  on  shares,  one-third.  Johnson  :  $2 ;  shares,  as  above.  Edwards  and 
A'hite :  cash  rent,  $3  ;  shares,  as  above. 

What  are  the  chief  articles  0/ production,  and  ichat  are  the  present  prices 
►f  tico  or  three  of  them  f 


Articles  of  procluction. 


Price. 


iSTieat . . . 

...per  bushel.. 

Do 

do 

Do 

do 

\)o 

do 

Do 

do 

Do 

do 

Do 

do 

Do 

do 

Do 

do 

Do 

do 

orn 

do 

Do 

do 

Do 

do 

Do 

do 

$0 


60  to$0 
60  to 
60  to    1 


75  to    1 


90  to    1 


30  to 


80 
90 
20 
80 
85 
10 
90 
00 

95 
00 
25 
30 

35 
40 


Couuties. 


Putnam,  McHenry. 

Stephenson. 

St.  Clair,  Jersey,  Coles,  Madison. 

Marshall,  Kendall,  \Vhik\ 

Whitesides,  Randolph,  Edwards. 

Marion,  Clay,  Monroe. 

Jo  Daviess,  Stark,  Edgar,  Greene. 

Scott,  Morgan,  Lee,  Clark,  Gallatin,  John- 
son. 

Rock  Island,  C.iss. 

Winnebago,  Fulton. 

J  oh  nson ,  vV  h  i  te^ides. 

Jersey,  Coles,  McLean,  Scott,  Chirk,  Gal- 
latin. 

Rock  Jsland,  Morgan,  Greene,  Mudisou. 

Marion,  Clay. 
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Articles  of  production. 

Corn per  bushel 

Do <lo 

Do do.... 

Do do 

Do do 

Do do 

Do do 

Oats do 

Do do 

Do do 

Do do 

Do do 

Do do 

Rye do 

Do do 

Do do 

Do do 

Barley do 

Do do 

Potatoes do 

Do do 

Do do 

Do do 

Do do 

Do do 


Price 

10  40 

^  40  to 

55 

50 

55 

60 

05 

75 

25 

30 

35 

40 

30  to 

40 

• 

50 

55 

60 

65 

80 

50 

1  00 

30 

40 

60 

75 

80  to 

1  00 

1  25 

Counties. 


Kane,  Jo  Daviess,  Cass. 

Stephenson,  Monroe. 

McHenry,  Putnam,  Stark,  Bureau,  Edgar. 

St.  Clair,  White. 

Lee,  Peoria,  Randolph,  Edwards,  Winne- 

baco. 
Marshall,  Grundy. 
Kendall,  DuPage. 
Marshall,  Whitesides. 
Clark,  Johnson. 
Kane,  Lee,  Stephenson,  Putnam,  Bureau, 

Coles,  McLean,  Greene,  White. 
Jo  Daviess,  Stark,  Du  Page,  Edgar,  Scott, 

Monroe,  St.  Clair,  Edwards. 
Marion,  Clay,  Kendall. 
Peoria. 
Stephenson. 
Putnam. 
Winnebago. 
Lee,  Clark. 
Lee,  Bureau. 
Kane. 

Rock  Island,  Clark. 
Du  Page. 
Scott. 

Marion,  Clay. 
Monroe. 
Madison. 


What  is  the  distance  to  a  marJcet  town,  a  railroad  station,  or  a  stea^nboat 
landing  f 

Kane :  railroad  station  at  this  place,  also  a  good  market.  Winnebago :, 
from  1  to  8  miles  to  market  town  and  railroad  station ;  no  steam- 
boat landing.  Lake :  average  distance  12  miles,  from  the  whole  county. 
McHenry:  from  1  to  8  miles  from  railroad  station;  no  steamboat 
lauding.  Whitesides:  three  lines  of  railroad  completed  through  the 
county ;  facilities  for  market  good.  Jo  Daviess :  Illinois  Central  Rail- 
road through  entire  northern  part  of  county;  Mississippi  River  on 
southwest  side ;  Galena,  a  port  of  entry.  Lee:  average  C  miles.  Ogle : 
greatest  distance  9  miles.  Stephenson  :  10  miles  is  the  maximum  dis- 
tance. Rock  Island :  the  most  remote  farms  in  the  county  are  16  miles 
from  market.  Peoria:  four  steamboat  landings  and  six  railroad 
stations.  Putnam:  average  distance  1)  miles,  river  and  railroad. 
Bureau :  average,  5  miles  to  railroad  station.  Henry :  railroad  stations 
all  over  this  division,  Kendall:  three  market  towns  in  this  county; 
railroad  passing  through  one  of  them,  aiul  stations  within  two  and 
a  half  miles  of  two  of  them.  Du  Page :  25  miles  west  of  Chicago  is 
the  town  of  Wheaton,  a  railroad  station.  Grundy :  a  railroad  and 
canal  within  IG  miles  of  any  part  of  the  county.  Will :  six  railroad 
stations  within  my  <livision.  Iroquois:  from  1  to  15  miles  from  railroad 
station.  Coles:  railroad  stations  convenient  in  every  direction;  also 
market  town.  Woodford :  from  5  to  8  miles.  Livingston :  railroad 
lines  run  through  the  county  north  and  south,  east  and  west.  Taze- 
well: as  soon  as  the  railroads  now  in  progress  are  completed,  the 
greatest  distance  will  not  exceed  8  miles.  McLean  :  two  new  railroads 
to  be  finished  this  year,  in  addition  to  those  already  in  operation. 
Fulton :  the  most  remote  farm  will  not  exceed  10  miles  from  a  railroad 
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statiou  or  a  steamboat  landiug.    Cass :  railroads  are  pleuty,  aud  markets 
at  almost  every  door.    ChristiaQ :  the  county  seat  is  a  market  town ; 
the  most  remote  farm  is  not  over  10  miles  distant.    Morgan  :  average 
for  tlie  entire  county,  4  miles.    Scott:   railroad  passes  through   the 
county  seat-    Jersey :  not  more  than  7  or  8  miles  from  any  person  living 
in  this  county.    Greene:  the  county  is  full  of  stations,  12  miles  from 
steamboat  lanxling.    Fayette :  two  railroads  through  the  town.    Marion 
and  Clay :  from  10  to  12  miles  is  the  farthest;  there  are  railroads  run- 
iiiug  north,  south,  east,  and  west.     Clark :  5  miles  to  railroad  station ; 
steamboat  lauding  25  miles.     Wjishington :  distance  to  market  town 
from  1  to  15  miles ;  to  a  railroad  station  from  1  to  25  miles.    Madison  : 
Edwardsville  is  situated  20  miles  from  St.  Louis,  and  14  miles  from 
■i    Alton;  one  railroad  in  operation,  another  building.     Clinton :  Ohio  and 
I    Mississippi  Railroad  runs  through  the  center  of  the  county.    Monroe: 
nearest  station  12  miles,  steamboat  lauding  11  miles,  and  another  13 
miles.     Randolph:    railroad  30  miles,   steamboat  landing  20  miles, 
(lallatin  :  no  part  of  the  county  is  farther  than  20  miles  from  the  river. 
Edwards:  ten  miles  to  steamboat  landing,  26  miles  to  railroad  station. 
White:  slack -water  navigation  to  Carmi  on  the  Wabash,  Carmi  being 
the  county  seat,  and  situated  near  the  center  of  the  county.    Massac : 
from  1  to  15  miles.    Johnson :  Ohio  River  16  miles,  railroad  18  miles. 
What  is  the  general  quality  of  land  and  the  kind  of  timber  f 
Kane :  land  good ;  timber  mostly  red,  white,  and  buiT  oak,  short  and 
scrubby.    Winnebago:    sandy  loam;,  timber  principally  oak.     Lake: 
good  prairie  land ;    timber — oak.    McIIenry :    black  rich   soil ;    oak. 
Whitesides:  sandy  loam, in  some  portions  clay  subsoil;  timber — black 
walnut,  black  ash,  maple,  cottonwood.    Jo  Daviess:  black  loam  on  the 
prairie;  on  timber  land  clay  loam,  white  burr  and  jack  oak.     Lee  :  allu- 
vial soil  of  good  quality ;  timber  skirting  the  streams — oak,  black  walnut, 
aud  hickory.     Ogle :  general  quality  of  land,  good ;  timber  s:ood  but  not 
heavy.    Stephenson :  quality  of  land  good  as  the  sun  ever  shone  on  ; 
timber — oak,  walnut,  basswood,  &c.     Rock  Island  :  prairie  bottom,  good 
soil ;  no  timber  of  any  note.     Stark :  black  loam ;  timber — white  and 
black  oak,  walnut,  and  almost  all  other  kinds.    Peoria :  good ;  oak, 
maple,  black  walnut,  elm,  &c.    Bureau :  deep  sandy  loam ;  oak,  blaek 
walnut  along  the  creeks.    Henry :  quality  of  land  No.  1,  black  loam  ; 
not  much    timber.    Kendall:   quality  of  land  is  good,   some  black 
loam  and  some  sandy  soil ;  timber — black  walnut,  red,  white,  and  black 
oak,  sugar-maple,  hickory,  elm,  &c.    Du  Page :  land  is  of  the  lirst 
quality ;  timber — mostly  oak  and  hickory,  some  basswooil  in  low  lands. 
Grundy:  land  exceedingly  rich ;  not  much  timber,  plenty  of  coal  for 
fuel.  Will:  good;   oak,  maple,  and  hickorj*.    Iroquois:   prairie  land, 
good  soil ;   timber — the  ditterent  kinds  of  oak,  walnut,  hickory,  and 
maple.   Edgar :  black  rich  soil ;  principally  oak  timber.    Coles :  prairie 
land,  rich  bhu^k  loam;   timber,  principallj^  white  oak   and  hickory. 
Woodford:   good  prairie  land;   timber,   principally  oak    of  different 
kinds.   Livingston  :  dark  loam ;  oak  and  walnut  timber  along  the  river, 
much  of  which  has  not  been  cut  off  yet.   Tazewell :  quality  of  land 
good;  all  kinds  of  hard-wood  timber,  bi\t  not  much  of  it.     McLean: 
good  land  ;  oak  timber,  principally.    Fulton:  good  quality;  variety  of 
timber,  such  as  w^hite,  black,  and  Spanish  oak,  black  walnut,  hickory, 
and  sugar-maple.    Cass ;  the  soil  is  a  rich  loam  ;  timber — oak,  hickory, 
maple,  &c.     Christian:    principally  prairie   land;    oak  and  hickory 
timber.     Morgan:    best  quality  of  land;  timber— walnut,  w^hite  oak, 
hickorv,  and  ash.    Scott :  greater  part  of  the  land  is  first-rate ;  timber- 
black  and  white  oak,  walnut,  and  elm.   Jersey:  limestone,  from  poor 
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to  as  good  as  ally  person  cau  wish.  Greene:  black  loam,  very  rich; 
oak,  hickory,  black  walnut,  ash,  and  s^'camore.  Fayette:  land  good; 
timber — oak,  hickory,  walnut,  ash.  Marion  and  Clay :  good ;  w^hite  and 
black  oak,  post  oak,  sugar-maple,  walnut,  hickory,  ash,  cottonwood, 
&c.  Clark:  generally  clay  and  sand  prairie;  oak,  walnut,  hickory,  elm. 
Washington :  general  quality  of  land  second-class ;  timber — white  and 
rod  oak,  sycamore,  elm,  white  ash,  cherry,  walnut,  and  hickory. 
Madison :  lands  rich  and  fertile ;  timber  various,  but  principally  oak, 
hickory,  and  walnut.  Clinton :  good  rolling  prairie ;  oak,  maple,  hick- 
ory, and  walnut.  Monroe :  land  on  the  bluffs  and  interior  generally  old, 
exhausted  land  ;  much  better  in  the  prairie;  timber — all  kinds  of  oak, 
hickory,  elm,  maple,  and  walnut,  llandolph :  limestone,  mulatto,  black 
loam,  and  o\ay  subsoil;  timber — post  oak,  red  oak,  ash,  w^alnut^  hickory, 
pecan,  hard  and  soft  maple,  cherry,  &c.  Gallatin :  land  generally 
good ;  timber — oak  and  hickory,  ash,  w^alnut,  and  other  varieties. 
Edwards:  land  good;  timber — walnut,  hickory,  and  oak.  White:  geu- 
erally  clay  soil,  interspersed  w  ith  belts  of  sand  loam ;  timber — oak,  lime, 
hickory,  ash,  poplar,  and  walnut.  Massac :  land  good.  Johnson :  soil 
•good ;  heavy  timber — oak,  poplar,  walnut,  hickory,  ash,  sugar-maple,  &c. 

For  what  kind  of  labor  is  there  a  demand  f 

Kane:  farm  labor.  Winnebago:  mechanics  and  farm  labor.  Lake: 
farm  labor.  McHenry:  all  kinds  of  labor.  Whitesides:  Coles,  McLean, 
Fulton,  Christian,  Morgan,  Madison,  Randolph,  Gallatin,  Edwards,  and 
Massac:  all  kinds.  Jo  Daviess  :  farm  hands  and  miners.  Lee,  Stephen- 
son, Stark,  Putnam,  Bureau,  Du  Page,  Grundy,  Iroquois,  Edgar,  Wood- 
ford, Cass,  Fayette,  Marion  and  Clay,  Ciark,  Ogle,  Washington, 
Clinton  and  Johnson  :  farm  labor.  Rock  Island :  farm  hands  and  common 
laborers.  Peoria  and  Henry:  farm  labor  and  laborers  on  railroads  and 
other  public  works  in  course  of  construction  ;  also  miners.  Kendall :  farm 
and  railroad  labor  and  mechanics.  Will:  fiirm  labor,  coal  miners,  and 
almost  all  kinds.  Livingston :  farm,  mechanical,  and  domestic  labor. 
Tazewell :  fiirm  and  other  common  labor.  Scott :  carpenters,  bricklayers, 
stone-masons,  plasterers,  cabinet-makers,  with  small  capital,  could  do  a 
large  and  profitable  business.  Jersey :  farm  labor  and  miners.  Greene : 
farm  labor,  railroad  hands,  carpenters,  &c.  IVJLonroe : .  farm  labor  and 
female  servants.  Whitesides :  all  kinds,  but  more  particularly  farmers 
and  mechanics. 

What  mills  or  faetories^  if  any^  are  in  operation  or  in  progress  requiring 
sJcilled  labor  f 

Kane :  National  Watch  Company  at  Elgin,  Fox  River  Manufiicturing 
Company  at  Elgin,  Valley  Woolen  Company,  and  Illinois  Iron  and  Bolt 
Company,  Car|>entersville,  Illinois.  Winnebago :  5  mower  and  reai)er, 
1  woolen,  1  cotton,  and  1  agricultural  implement  factories,  2  founderies, 
5  planing-mills,  3  door,  sash  and  blind  factories,  6  to  8  wagon  shops,  1 
flax-mill.  Lake,  Putnam,  Grundy,  Christian,  Fayette,  Madison  and  St. 
Clair :  none.  McHenry :  flour-mills  and  woolen  factories.  Whitesides : 
flour-mill,  paper-mill,  and  a  factory  of  agricultural  implements.  Jo 
Daviess:  3  woolen-mills,  7  flour-mills,  2  iiirniture  factories,  2  planing- 
mills,  one  flax-mill,  four  lead-smelting  furnaces,  wagon  shops,  boot  and 
shoe  shops,  &c.  Lee :  flour  and  flax  mills,  wool  and  knitting  factories. 
Stephenson:  grist-mills,  woolen-mills,  saw-mills,  factories  for  making 
agricultural  implements.  Rock  Island :  2  distilleries,  1  pottery,  2  paper- 
mills,  1  malleable-iron  works,  7  saw-mills,  8  planing-mills,  3  agricultural- 
implement  factories,  2  founderies,  2  manufactories  of  woolen  goods,  1 
tub  and  pail  fiwtory,  2  broom  factories,  Government  arsenal  and  armory, 
very  large.    Stark :  5  flour-mills,  1  woolen  factory.     Peoria :  grist  and 
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^ff  mills.  Bureau:  manufactories  of  farm  implements.  Henry:  flour- 
mills  and  agricultural-implement  factories.  Kendall :  1  paper-mill,  1 
reaper  factory,  and  one  woolen  factor}^  Du  .Page:  flour-mills  and 
woolen  factories.  Will :  flour-mill.  Iroquois :  2  plauing-mills  and  1 
woolen  factory.  Coles  :  flour  and  saw  mills,  founderies,  woolen  facto- 
ries, and  breweries.     Woodford  :  13  flour-mills,  1  distillery,  2  breweries, 

1  foandery.  Livingston  :  2  good  woolen-uiills,  6  planing-mills,  1  water 
and  7  steam  grist-mills,  several  small  saw-mills,  and  beet-sugar  manu- 
factory. Coal  is  being  mined  extensively  in  the  northwest  corner  of  the 
county,  and  there  are  three  coal-shafts  in  operation  along  the  Vermillion 
Kiver.  Tazewell :  there  are  several  factories  in  operation,  but  theyall 
have  plenty  of  hands.  McLean :  woolen  factories,  2  large  coal-shafts, 
employ  250  men.  Kailroad  shops  of  the  St.  Louis,  Alton,  and  Chicago 
Railroad,  emi>loying  700  men,  besides  large  plow  factories,  and  other 
macbine-shox)s.  Fulton :  several  woolen  factories,  agricultural-imple- 
ment factories,  a  number  of  flour-mills,  and  several  carriage  factories. 
Morgan:  flour-mills  and  woolen-mills.  Scott:  steam  flour-mills,  5  ma- 
chine-shops, factories  of  plows,  reapers,  threshers,  wagons,  carriages,  &e. 
Jersey :  flour-mills,  carriage  aud  wagon  factory,  agricultural-implement 
factor^',  and  cooperage.    Greene :  10  steam  flour-mills,  1  woolen  factory, 

2  steam  wagon  manufactories,  several  saw-mills,  6  potteries,  3  printing- 
presses.  Marion  and  Clay  :  flour  and  saw  mills.  The  Illinois  Central 
Railroad  Company  have  a  machine-shop  at  Centralia,  working  from  200 
to  250  hands.  Clark :  flour  and  saw  mills,  woolen-mills.  Washington 
and  Clinton  :  flour  and  saw  mills.  Monroe :  3  breweries,  2  agricultural- 
implement  factories,  2  carriage  factories,  2  rope  factories,  1  broom  fac- 
tory. Randolph :  flour-mills,  woolen  tactories,  breweries,  wagon  ami 
l»liiw  factories.  Gallatin:  1  planing-mill  and  1  furniture  factory,  4  grist- 
mills, and  several  saw-mills.  White :  grist-mills  and  saw-mills,  but  room 
for  more,  and  an  excellent  opening  for  factories  of  all  kinds.  Massac : 
flour  and  saw  mills,  planing-mills,  &c.  Johnson :  flour  and  saw  mills, 
and  steam  carding-machines. 

Are  there  in  your  vicinity  any  railroadSy  or  other  public  works  requiring 
ffkilkd  labor ^  in  progress  f    If  so,  how  far  distant  f 

Kane:  al>out  1  mile  from  Elgin,  Illinois;  Winnebago,  35  to  50  miles. 

Lake,  Whitesides,  Jo  Daviess,  Stark,  Peoria,  Putnam,  Bureau,  Du  Page, 

Gmndy,  Will,  Edgar,  Coles,  Woodford,   Morgan,  Madison,  St.  Clair, 

Clinton  and  Edwards:  none  at  present.    McHenry:   no  new  railroads 

building,  but  a  great  deal  of  repairing  on  roads  that  are  built.    Lee : 

none  nearer  than  12  miles.    Stephenson :  4  railroads,  all  built.    Eock 

Island:  two  railroads  through  the  county  are  building,  and  several  other 

extensive  improvements  making.    Henry:  yes,  all  through  the  division. 

Kendall:  the  Fox  River  Railroad  now  in  progress  through  the  county  seat. 

Iroquois:  two  railroads  passing  through  the  entire  length  of  the  county. 

Livingston:   railroads  are  being  built,  planned,  and  contemplated  all 

over  this  county.    Tazewell:  yes;  close  by.    McLean:  2  roads  running 

throngh  the  county;   quite  a  luimber  of  men  wanted.    Christian:   2 

railroads  in  process  of  construction,  traversing  the  county  diagonally, 

intersecting  each  other  at  county  seat;  another  in  contemplation.    Scott : 

one  15  mile«  south.     Jersey:  yes;  about  11  miles.    Greene:  1  railroad  in 

progress,   through  Whitehall,  2  projected,    and  1  completed  through 

Carrolton.     Fayette:  35  miles.    Marion  and  Clay:  1  railroad  running 

through  this  div^ision,  partly  constructed  and  soon  to  be  finished.    Clark : 

^.  Louis,  Vandalia,  and  Terre  Haute  Railroad,  running  through  the 

county;  nearest  station  12  miles  from  Westfield.    Madison:  1  railroad 

in  process  of  construction;  laborers  receive  $2  a  day.    Monroe:  no  pub- 
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lie  work  iu  progress  at  this  time,  but  a  railroad  from  St.  Louis  to  Cairo 
in  expectancy.  Randolph:  2  miles.  Gallatin:  1  railroad  in  course  of 
construction,  but  at  present  at  a  stand-still.  White:  there  are  three 
railroads  in  contemplation  and  in  progress  in  this  county.  Massac:  ye«. 
Johnson :  1  in  jirogress. 

If  many  foreiijin  born  workmen  are  employed  in  your  (iistriet^  pleaM  gite 
the  preponderating  nationality. 

Stark:  Swedes  and  Irish.  Henry  and  Bureau:  Swedes.  Clark: 
Irish.  Edwards:  German.  White:  principally  native-born;  German 
laborers  would  be  very  acceptable.    Marshall:  Irish  and  German. 

Please  state  any  advantages  which  your  district  can  offer  to  laborers^  me- 
chanics^ or  small  fanners.  Is  there  much  land  of  good  quality  and  well 
icatered,  yet  unoccupied  f 

Kane:  there  is  a  large  amount  of  building  going  on;  not  much  land 
unoccupied.  McHenr^^:  all  kinds  of  labor  command  a  fair  price,  and 
there  are  plenty  of  farms  to  be  rented  on  shares.  W^innebago :  the  land 
is  mostly  prairie,  and  occupied;  there  are  several  factories  requiring 
mechanical  labor.  Jo  Daviess :  about  one-fourth  of  the  land  is  unoccu- 
pied, and  all  well  watered;  this  count}'  oli'ers  advantages  to  lead-miners 
and  farm  hands.  Whitesides:  a  competency  can  be  secured  by  all  single 
or  married  men  of  industrious  habits.  Lee:  some  unoccupied  land  of 
the  best  quality  can  be  purchased  at  from  $10  to  $15  per  acre,  on  time. 
Stephenson:  we  have  a  good,  healthy  climate,  good  soil,  and  energetic 
people;  we  want  cheap  labor  to  develop  our  resources.  Rock  Island: 
several  extensive  manufactories  have  recently  been  established  at  this 
place;  a  large  stove  fouudery  employing  about  100  men,  a  glass  manu- 
factory with  an  eight-pot  furnace,  employing  about  70  men,  and  glue 
works  employing  20  men;  there  are  also  in  this  county  about  18  coal 
mines  employing  about  500  men,  summer  and  winter.  Clinton:  renters 
of  large  or  small  faruis  can  be  accommodated  on  reasonable  terms. 
Kendall :  good  wages  for  laborers  and  mechanics,  and  a  good  chance 
for  small  farmers.  Du  Page:  mechanics  are  in  good  demand,  and  also 
common  laborers,  except  iu  the  winter  months;  large  farms  are  now 
being  subdivided  into  40  and  80  acre  lots  for  the  convenience  of  small 
farmers  who  find  it  profitable  to  keep  cows  and  raise  vegetables  for  the 
Chicago  market.  Grundy:  small  farms  obtainable  on  rent  at  reasonable 
rates.  Coles :  plenty  of  work  of  every  description  at  remunerative  [)rices ; 
a  healthy  country,  excellent  free  schools,  churches  of  every  denomination, 
fine  markets,  rich  lands,  and  railroads  in  every  direction.  McLean :  good 
inducements  for  mechanics,  healthy  climate,  good  schools  and  colleges. 
Jersey:  sober,  industrious  laborers,  mechanics,  and  small  farmers  can 
do  well  here.  Scott:  The  land  is  generally  owned  by  small  farmers  and 
mostl}'  occupied;  but  mechanics  and  laborers  of  both  sexes  are  in  great 
demand  at  fair  wages.  IVIorgan:  jdenty  of  work;  labor  of  almost  all 
kinds  in  good  demand.  Greene :  any  honest,  industrious  man  can  make 
a  good  living  here,  be  his  calling  what  it  may;  speculators  are  not  needed. 
Clark,  Marion,  and  Clay:  a  large  amount  of  unimproved  land  yet  un- 
occupied and  for  sale  low;  mechanics  are  in  demand.  Madison:  iu  ad- 
dition to  the  labor  required  ujion  the  railroad,  there  are  immense  coal 
fields  in  this  vicinity;  many  shafts  are  now  in  successful  operation,  and 
others  will  be  opened  along  the  line  of  the  railroad  in  the  spring.  Mon- 
roe: there  is  some  unoccupied  land  which,  if  drained,  would  make  the 
best  of  farms.  Gallatin :  plenty  of  land  of  good  quality  unoccupied,  and 
laborers  of  all  sorts  in  demand  at  fair  wages;  there  is  a  good  opening 
for  all  classes  of  men.  Johnson :  vast  quantities  of  land  yet  unoccupied, 
both  low  and  hill  lands;  the  hill  lands  are  well  adapted  to  truit-growing 
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the  low  lands  to  grass.     White:  there  is  a  large  proportion  of  our  hinds 
yet  unoccupied,  aud  to  the  energetic  and  industrious  there  are  few  local- 
ities which  oft'er  better  inducements  in  view  of  our  prospect  of  internal 
improveinents. 
What  are  prices  of  ordinary  farm  stocky  sound  and  in  good  condition  f 
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MICHIGAN. 


Ana, 35,905,520  acres.    Populiition  in  1870,  1,184,290. 

Can  land  be  purchased  or  rented  in  your  diHtrict  suitable  for  small  farms 

n  favorable  terms  f 
•Leu'iwee    Berrien,  Van  Buren,  Kalamazoo,  Cass,  Branch,  Calhtum, 


j)cr  acre,  and  rented  at  from  $4  to  $10  per  acre.     Jackson  :  but  tew 
s  can  be  rented.    Eaton  :  land  can  be  purchased  on  better  terms  i  haii 


m) 

farms 

ilcau  be  rented.  Barry  :  not  very  favorable  terms.  Manistee  :  ImihI  i  jiu 
be  purchased,  but  there  U  little  or  none  to  be  rente<l.  Oakhml  :  the 
same.  Houghton,  Mackinac,  and  Marquette:  none.  Delta:  oiil\  (iov- 
ernnient  land.  Gratiot  and  Huron  :  wild  lands  can  be  purcli;i>t  «l  on 
favorable  terms.  ' 

•  Ntliuefl  of  couuties  from  which  returus  have  beeu  received. 

H.  Ex.  1 5 
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What  is  the  price  per  acre  of  8)nall  improved  farms  f  State  ichat  propor- 
tion has  been  under  cultivation^  how  much  is  fenced^  and  the  kind  of  build- 
im/s, 

Lenawee :  about  800  per  acre  for  a  farm  of  80  acres,  fenced.  Berrien : 
from  $35  to  $80 ;  one-lialf  improved,  with  fi^ame  buildings,  and  orchard. 
Van  Buren  :  $25  to  $35 ;  about  one-half  under  cultivation.  Kalama- 
zoo: the  price  of  land  depends  on  its  distance  from  railroad  stations; 
within  G  miles,  from  $75  to  $125;  in  other  parts  of  this  division,  $50. 
Cass :  $00  to  $75  ;  one-half  under  cultivation,  and  fenced ;  plain  wooden 
buildings.  St.  Joseph  :  about  $50 ;  nearlj'  all  the  land  of  the  county  is 
fenced ;  buildings  mostlj^  of  wood.  Branch :  from  $40  to  $00 ;  three- 
fourths  cleared  and  fenced  ;  frame  buildings.  Jackson :  from  $50  to 
$75.  Ingham :  $25  to  $100 ;  from  one-half  to  three-fourths  fenced  and 
under  cultivation  ;  comfortable  buildings.  Calhoun  :  from  $30  to  $75 ; 
three-fourths  under  cultivjition.  Eaton:  $20  to  $40;  from  one-third  to 
one-half  cleared ;  cheap  buildings,  log  and  frame.  Mecosta :  $20  to 
$40;  log  and  small  frame  buildings,  Barry:  $50;  two-thirds  under 
cultivation,  and  fenced;  tolerablj-  good  buildings.  Grand  Traverse: 
$10  to  $20.  Oceana :  $25;  about  one-third  cleared ;  good  frame  houses 
only.  Manistee:  no  improved  fiirms  for  sale ;  very  little  improvements 
in  the  county.  Ottawa :  $50 ;  one  third  under  cultivation ;  all  improved 
farms  are  fenced;  frame  buildings.  St.  Clair:  $25;  one-half  cleared; 
buildings  of  logs.  Ontonagon:  from  $15  to  $20;  poor  fences  and  build- 
ings. Kent :  $40  to  $00 ;  the  latter  price  when  the  buildings  are  good, 
and  the  farm  in  good  order.  I\Iacomb :  $40  to  $05 ;  about  two-thirds 
fenced;  buildings  mostly  of  wood.  Oakland:  $30 to $00;  three-fourths 
under  cultivation,  and  fenced ;  small  buildings.  Houghton :  there  are 
no  farms  of  any  account  in  this  county  ;  some  of  the  mining  companies 
raise  a  few  acres  of  oats,  potatoes,  and  hay.  Shiawassee :  $30  to  $00. 
Tuscola:  $10  to  $50;  one-half  improved  and  fenced.  Mackinac:  no 
farms  selling.  Delta:  nearly  all  the  wild  land  is  heavily  timbered ;  the 
timber  nearly  pays  for  clearing.  Saginaw :  $15  to  $100 ;  from  one-third 
to  two-thirds  cultivated  and  fenced,  some  having  fruit  orchards,  and 
substantial  buildings.  Alpena:  about  $15;  all  fenced;  log  buildings. 
Keweenaw:  $10;  buildings  poor.  Marquette:  no  farming  done  here. 
Chippewa:  $7;  all  fenced;  log  buildings.  Genesee:  $40  to  $00;  from 
two-thirds  to  three-fourths  improved  and  fenced  ;  with  lesser  improve- 
ments it  can  be  obtained  for  from  $20  to  $40,  according  to  location. 
Gratiot:  about  $45;  three-fourths  improved  ;  frame  buildings.  Huron: 
small  improved  larms  are  few  and  far  between ;  not  much  fence ;  set- 
tlers live  in  log-houses. 

What  is  the  price  per  acre  of  unimproved  land^  what  proportion  is  cleared^ 
and  hoic  mtwh,  if  any^  is  fenced  f 

Lenawee  :  from  $10  to  $50.  Berrien  :  $20  to  $00 ;  one-half  improved ; 
frame  buildings,  and  orchard.  Van  Buren :  from  $5  to  $50,  according 
to  location.  Allegan:  $15 to $25.  Kalamazoo:  $10.  Cass:  improved 
and  unimproved  are  sold  together,  each  farm  being  partly  improved. 
St.  Josejdi :  about  $25 ;  nearly  all  fenced.  Branch :  $20  to  $40 ;  one- 
fourth  cleared  and  fenced.  Jackson:  $25  to  $100;  timber  land;  en- 
tirely unimproved.  Ingham :  from  $0  to  $75.  Calhoun  :  no  unimproved 
land"  in  separate  tracts  to  sell ;  the  land  is  geuerall}*  fenced.  Eaton : 
$10  to  $20 ;  what  we  call  unimproved  land  ha«  no  clearing  or  fence. 
Mecosta:  $8  to  $20;  none  cleared  or  fenced.  Barry:  $10  to  $50. 
Grand  Traverse:  $3  to  $10;  wholly  unimproved.  Oceana:  average 
l)rice  for  wild  land  without  fence,  $7.  Manistee:  from  $1  to  $10. 
Ottawa:  $10 ;  one-third  of  all  land  in  this  division  is  cleareU.   St.  Claii' : 
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f"»  to  820.  Ontonagon  :  very  little  of  that  class  of  land  here.  Kent : 
$.1  to  $10.  Macomb:  from  $20  to  $60;  about  three-fourths  cleared. 
Oakland:  not  mncli  land  unimproved.  Houghton:  $10  to  $50.  Shia- 
wassee: $5  to  $20.  Tuscola:  $3  to  $20;  none  cleared.  Mackinac: 
Doue.  Delta:  $10.  Saginaw:  $2  50  to  $15;  none  cleared  or  fenced. 
Alpena:  $2  to  $5;  no  clearing,  and  no  fence.  Keweenaw:  $3.  Mar- 
quette: $5  to  $10.  Chippewa:  $10;  thousands  of  acres  burnt  over; 
cattle  and  horses  roam  over  these  tracts  at  will.  Genesee:  from  $8  to 
$^3(»,  aceonling  to  location  and  quality.  Gratiot:  $5  to  $15;  no  clear- 
ing nor  fencing.     Huron :  $2  to  $10. 

Wh/it  in  the  yearly  rent  of  small  improved  farms  f  If  rented  on  shares, 
irkat  share  does  the  owner  receive  f  Does  the  latter  provide  stock,  impU- 
mentSj  or  seeds  f 

Berrien :  the  owner  receives  one-half  the  crop  on  good  farms,  and 
one  third  on  poor  ones.  Van  Buren :  about  $4 ;  if  on  shares  and  owner 
provides  one-half  of  stock,  implements,  seeds,  &c.,  he  receives  one-half 
the  pnxhict.  Allegan  :  about  $5  where  improvements  are  made ;  shares, 
same  as  above.  Kalamazoo:  no  farms  rented  for  cash;  owner  receives 
one-half  the  crop,  and  furnishes  one-half  the  seeds.  Cass :  $4,  or  one-half 
the  product.  St.  Joseph :  one-half,  each  furnishing  half.  Branch : 
owner  receives  one-half  or  one-third,  according  as  he  furnishes  stock, 
implements  and  seeds,  or  otherwise.  Jackson :  $4  for  the  improved 
portion  of  the  farm;  shares,  same  as  above.  Ingham:  one-third  to 
owner.  Calhoun :  owner  half,  furnishing  half.  Eaton  :  $3  to  $4 ;  shares, 
same  as  above.  Mecosta ;  owner  one- third.  Barry  and  Ottawa :  shares, 
as  above.  Grand  Ti*avxrse:  very  seldom  rented  except  on  shares ;  shares, 
as  al)ove.  Oceana:  about  $2 ;  shares,  as  above.  Manistee :  none  under 
rental.  Ottawa :  shares,  as  above.  Lenawee :  $3  to  $5.  St.  Clair :  $10 
to  820;  shares,  as  above.  Ontonagon:  from  $100  to  $300  ;  none  rented 
on  shares.  Kent :  owner  receives  one-half  or  one-third  the  produce, 
according  as  he  provides  stock,  &c.,  or  otherwise.  Macomb,  Tuscola,  and 
Genesee :  the  same.  Oakland :  from  $2  to  $4 ;  shares,  as  above.  Hough- 
ton: some  mining  companies  rent  to  their  laborers,  about  half  an  acre 
each,  and  charge  them  therefor  $5  each ;  said  laborers  raise  potatoes, 
and  invariably  get  a  good  crop.  Shiawassee :  about  $3 ;  shares,  owner 
one-thinl,  he  furnishing  nothing.  Saginaw :  shares,  one-third.  Alpena: 
farms  are  rented  only  on  shares;  the  owner  receives  one-half  the  pro- 
ducts and  furnishes  one-half  the  seeds.  Keweenaw:  about  $1.  Gratiot: 
aboat  84  ;  shares,  one-third. 

What  are  the  chief  articles  of  production,  and  what  are  the  present  prices 
of  two  or  three  of  them  f 


Articlps  of 

production. 

Prices. 

Counties. 

• 

W'heat 

.per  bushel.. 

$0  80  to  $1  00 

St.  Joseph,  Cass,  Eaton. 

Do 

..  ..  do 

90  to 

95 

Van  Buren,  Branch,  AHefjan. 

Do 

do 

1  00 

Jackson,  Berrien,  Mecosta,  Barry,  Grand 
Traverse.  Ottawa,  Ontonagon,  Kent,  Oak- 
land, Shiawassee,  Tuscola,  Genesee,  Gra- 
tiot, Huron. 

Do 

....  do 

1  00  to 

1  15 

Oceana,  Ingham,  Kalamazoo. 

Do 

do 

1  25 

Calhoun,  St.  Clair,  Saginaw. 

Com 

do 

50 

Barry,  Gratiot. 

Do 

do 

60 

Van  Buren,  Oakland,  Ingham. 

Do 

do 

65 

Allegan,  Kalamazoo,  St.  Joseph,  Calhoun, 
Ottawa. 

Do 

...     do 

75 

Berrien,  Cass,  Eaton,  Shiawassee.    . 

i 
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Articles  of  productioD. 

Prices. 

Counties. 

Cora 

.  per  Inishel.. 

$0  80 

Branch,  Kent,  St.  Clair. 

Oats 

do 

$0  30  to 

33 

Ingliam,  Gratiot. 

Do 

do 

40 

Van  Bureu,  Cajbouu,  Barry,  Oakland,  St. 
Clair,  Macoiui). 

Do 

do 

50 

Branch,  Kent,  Tuscola. 

Do 

do 

60 

Grand  Traverse,  Sa^naw. 

Do 

do 

70 

Oceana,  Houghton,  Keweenaw. 

Do 

do 

75 

Chippewa,  Mackinac,  Alpena. 

Do 

do 

m 

Ont<)nagou. 

Potatoes  . . 

do 

30 

Van  Buren,  Ingham,  Grand  Traverse,  Oak- 
land. 

Do 

.....  do 

40 

St.  Joseph. 

Do 

do 

50 

Mecosta,  Oceana,  Mackinac,  Chippewa. 

Do 

do 

no  to 

75 

Alpena,  Manistee,  St.  Clair,  Keweenaw, 
Huron. 

Do 

do 

1  00 

Ontonagon,  Houghton,  Cass. 

Irou  ore.. , 

per  ton . . 

5  00 

Marquette. 

What  is  the  distance  to  a  market  toicn,  a  railroad  station,^  or  a  steamboat 
landing  f 

Berrien :  from  1  to  10  miles.  Van  Buren :  to  a  market  town  and  rail- 
road station  10  miles;  to  <a  steamboat  landing  20  miles.  Allegan  :  3  or 
4  miles.  Kalamazoo  :  the  Michigan  Central  Railroad  crosses  the  county 
from  east  to  west,  and  the  northern  branch  of  the  Southern  Michigan 
and  Northern  Indiana  Railroad  from  north  to  south.  Cass:  greatest 
distance  V2  miles.  St.  Joseph:  railroads  through  the  county  in  two 
directions,  and  two  others  in  j^rocess  of  construction.  Branch  :  Cold- 
water,  in  the  center  of  the  county,  is  a  market  town  and  a  railroad  station 
on  the  Michigan  Southern  Railroad.  Jackson:  average  distance  about 
0  ujiles.  Ingham:  from  1  to  25  miles.  Calhoun:  the  Michigan  Central 
Railroad  runs  through  the  county,  furnishing  a  good  market  easy  of 
access  to  all  parts  of  the  county.  Eaton  :  the  Grand  River  Valley  Rail- 
road intersects  this  county  diagonally,  and  has  a  station  ever^'  0  or  10 
miles.  Mecosta :  3  to  10  miles  to  market  town,  15  miles  to  railroad. 
Lenawee :  two  railroads  through  the  county;  Adrian  City  is  the  county 
seat,  and  there  are  numerous  stations  and  villages.  Charlevoix:  the 
county  town  is  a  steamboat  landing,  and  it  is  about  200  niiles  to  a  rail- 
road station.  Barry :  we  have  a  railroad  at  Hastings.  Grand  Traverse: 
steamboat  landings  are  numerous  in  this  region.  Oceana  :  at  our  county 
town  is  a  steamboat  landing  and  good  harbor.  Manistee:  Manistee 
City,  situated  in  the  southwest  part  of  the  county,  is  a  lake  port.  Ot- 
tawa :  Ilolland  is  our  mjirket  town  and  steamboat  landing  ;  no  railroad 
station  within  22  miles.  St.  Clair :  from  1  mile  to  20  to  railroad  and 
steamboat.  Ontonagon :  our  county  town  is  situated  on  the  bank  of  the 
river,  whose  mouth  is  a  good  harbor.  Kent:  to  a  railroad  station  13 
miles.  Macomb:  23  miles  to  Detroit.  Oakland:  about  10  miles  to  a 
railroad  station.  Houghton :  steamboat  landing  in  the  center  of  this 
county  ;  90  miles  to  railroad  station.  Shiawavssee:  five  railroad  depots 
in  this  county.  Tuscola:  20  miles.  Mackinac:  J  mile.  Delta  :  several 
railroads  and  steamboat  landings.  Saginaw :  from  3  to  10  miles.  Al- 
peim:  from  1  mile  to  30.  Keweenaw:  not  over  10  miles.  Marquette: 
12  miles  from  mines  to  steamboat  iiavigati(m.  Chippewa:  from  1  to  3 
miles  to  steamboat  landing.  Genesee :  railroad  runs  through  the  county 
north  and  south;  good  market  at  all  the  stations.     Gratiot:  22  miles 
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from  county  seat  to  railroad  station.  Huron:  numerous  steamboat 
landings  on  the  shores  of  Lake  Huron  and  Saginaw  Bay.  This  county 
m  two- thirds  surrounded  by  water. 

What  iJt  the  general  quality  of  land  and  the  Iclnd  of  timber  f 

Berrien :  sandy  loam ;  prairie  oak,  beech,  maple,  walnut,  white- 
wood,  &c.  Van  Buren :  the  soil  is  varied ;  timber — whitewood,  oak, 
beech,  poplar,  pine,  hemlock,  and  a^h.  Allegan:  loam  and  clay;  tim- 
ber^beech  and  maple.  Kalamazoo :  the  land  is  of  good  quality  and 
well  adapted  to  farming  purposes ;  the  timber  is  principally  maple,  beech, 
and  oak.  Cass:  prairie  and  oak  openings;  some  heavy  timber.  St. 
Joseph :  sandy  loam ;  timber  principally  oak,  some  beech,  maple,  and 
mixeil  timber.  Branch:  the  land  is  generally  of  good  quality  ;  timber — 
beech,  maple,  and  oak.  Jackson  :  land  generally  good  ;  timber  mostly 
oak.  Ingham  :  gravelly  loam  ;  timber — from  heavy  beech  and  maple  to 
light  oak  openings.  Calhoun :  gravelly  loam ;  timber  chiefly  oak. 
Eiiton  :  loam  and  gravel ;  timber — beech,  maple,  oak,  ash,  and  walnut 
niK>n  the  upland,  with  elm,  black  ash,  and  turmeric  upon  the  lower. 
Mecosta :  land  good  ;  beech  and  maple.  Charlevoix  :  sandy  loam  ;  tim- 
Im^f — beech  and  majde.  Lenawee:  sand  and  clay;  almost  every  kind  of 
^ood  hardwood  timber.  Barry:  sandy  loam;  timber  in  some  parts  all 
ook,  and  in  others  a  mixture  of  beech,  maple,  whitewood,  and  nearly  all 
kiuds.  Grand  Traverse  :  land  generally  good ;  timber — maple,  beech, 
bf^s wood,  elm,  ash,  cedar,  pine,  and  hemlock.  Oceana:  sandy  loam  ; 
timber  principally  hardwood.  Manistee:  sandy  to  sandy  loam;  timber 
on  farm  lands,  mai>le  and  beech.  Ottawa :  on  the  west  side  of  this  divis- 
ion the  land  is  light  and  sandy;  timber — hemlock,  pine,  oak,  &c.;  south 
and  east  side  the  land  is  clay,  with  all  hard  timber,  beech,  maple,  &c. 
St.  Clair :  some  parts  clny,  some  sandy ;  some  hardwood,  but  mostly 
pine.  Ontonagon  :  sandy  loam  ;  hemlock,  maple,  and  birch.  Kent :  the 
soil  varies  from  stiff  clay  to  a  light  sand — generally  a  loam  and  very 
productive;  timber — oak,  beech,  mnple,  elm,  basswood,  and  pine.  Ma- 
comb: soft  and  hard  wood  mixed ;  oak,  ash,  elm,  whitewood,  beech,  and 
maple.  Oakland :  clay,  loam  and  sandy  plains ;  oak  timber.  Houghton  : 
red  or  black  sand;  poor  quality:  maple,  hemlock,  birch,  and  pine. 
Shiawas-see:  good  land  ;  timber — oak  and  maple.  Tuscola:  ranging  from 
sand  to  clay  ;  every  variety  of  timber ;  pine,  hemlock,  maple,  beech,*  oak, 
ash,  elm.  Mackinac:  poor;  beech  and  maple.  Delta:  good  for  wheat, 
grass,  and  oats.  Saginaw :  mostly  dark  loam  ;  6ak,  maple,  hickory,  elm, 
and  beech.  Alpena:  sandy  loam  and  clay.  Keweeimw :  fair  quality; 
birch,  maple,  hemlock,  pine,  cedar,  spruce,  poplar.  Marquette  :  sandy; 
pine  and  hemlock.  Chippewa  :  clay  and  sandy  loam ;  sugar-maple  and 
eversrreens.  Genesee :  clayey  loam  predominates,  with  limestone  gravel ; 
timber  a  mixture  of  hard  and  soft  with  some  pine.  Gratiot :  sand}' 
loam;  beech,  maple,  oak,  pine,  basswood,  ash,  hemlock.  Huron  :  gene- 
ral character  of  the  soil  a  mixture  of  clay  and  loam;  pine,  hemlock, 
white  cedar,  and  the  different  kinds  of  hard  wood. 

For  what  kind  of  labor  is  there  a  demand? 

Lenawee:  farm  labor  chiefly.  Berrien:  common  laborers  principally. 
Van  Buren :  farm  hands  and  wood-choppers.  Allegan,  St.  Clair,  and  Sag- 
inaw: all  kinds,  skilled  and  common.  Kalamazoo:  all  laborers  seem  to 
find  employment.  Cass:  farm  labor.  Branch,  Ingham,  Eatcm,  Miicomb, 
Oakland,  Sliiawassee,  Gratiot:  farm  labor  principally.  Jackson:  ma- 
sous,  carpenters,  and  common  laborers.  Calhoun:  mechanics  and  farm 
laborers.  Mecosta:  lumbering,  in  winter.  Manistee:  lumbermen  and 
servant  girls.  Ontonagon:  miners  and  common  laborers.  Kent:  ftirm 
labor  and  labor  in  the  pine  woods,  cutting  aud  hauling  logs,  and  working 
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in  the  mills.  Hougt^ton :  miners,  choppers,  shovelers,  teamsters,  &c, 
Tuscola:  farm  and  lumbering:  Mackinac:  fishermen.  Delta:  male  la- 
borers  and  female  house  servants.  Alpena:  millnien  and  lumbermen. 
Keweenaw:  mining  and  surface  labor.  Marquette:  miners.  Chippewa; 
miners  and  fishermen  and  voyagers.  Genesee:  farming  and  lumbering. 
Huron:  mill  and  lumbering. 

What  milh  or  factories^  if  any ^  are  in  operation  or  in  progress  requiring 
skUkd  labor? 

Lenawee:  railroad  machine-shop  and  two  woolen  factories.    Berrien: 
principally  fiour  and  lumber  mills.    Van  Buren  and  Allegan :  flour-mills, 
saw-mills,  and  woollen-mills.    Kalamazoo:  paper-mill,  flour-mills,  and 
saw-mills.     Civss:  flour-mills  and  a  few  small  planing  mills  and  door 
factories.    St.  Joseph:  flour  and  saw  mills,  iron  founderies,  woolen-mills^ 
paper-mills,  and  agricultural  implement  factories ;  labor  in  supply  fully 
ecpial  to  the  demand.     Branch :  grist  and  saw  mills,  woolen  factories, 
furnaces,  &c.    Jackson:  about  20  saw-mills,  16  grain-mills,  3  stonewam 
factories,  wagon  and  carriage  factories,  and  a  multiplicity  of  other  fac- 
tories.   Ingham:  none  of  any  note     Calhoun:  woolen-mills,  flour-mills, 
threshing  machine  manufactories,  Novelty  Works  for  agricultural  imple- 
ments, extension  tables,  &c.    Eaton  and  Mecosta:  8  sawmills  and  3  flour- 
mills.    Barry:  onl}'  furnaces.    Grand  Traverse:  none  but  lumber  and 
flour  mills.    Oceana:  saw-mills,    planiiig-mills,  shingle-mills,  and  ma- 
chine-shop.   Manistee:  no  mills  except  20  steam  saw-mills,  which  em- 
plo.y  about  65  men  each.    Ottawa:  gristmills,   saw-mills,   sash,  door 
and  blind,  stave   and  furniture,  and  agricultural  implement  factories. 
St.  Clair:  saw  and  grist  mills,  carriage  and  wagon  factory.     Ontonagon : 
stamp-mills,   engines,  &c.,  around  the  mines.    Kent:    saw-mills,  flour 
and  grist  mills,  paper-mill,  and  cigar  factory.    Oakland:  woolen-milL 
Houghton:    5  steam  saw-mills,  1  sash,  door  and  blind  factory,  2  foun- 
deries and  machine-shops,  1  copper-smelting  works.   Shiawassee :  7  flour- 
mills,  3  woolen-mills.    Tuscola:  woolen-mill,  saw-mills,  &c.    Mackinac: 
none.    Delta:  saw-mills  and  blast-furnaces.    Saginaw:  saw-mills,  shin- 
gle and  lath  mills,  planing-mills,  blind,  sash  and  door  factories,  cabinet- 
work, wheelwright,  and  chair  factories;  all  kinds  of  wood-turning,  ma- 
chine-shops, paper-mills,  and  salt  manufactories.     Alpena:    9  steam 
saw-mills,  2  water-power  saw-mills,  1  sash,  door  and  blind  factory,  1 
foundery  and  machine-shop,  one  siding-mill  and  8  shingle-mills,  4  [yort- 
able  grist-mills  for  grinding  feed  for  stock.     Keweenaw :  stamping-mills, 
saw-mills,  fuse  factory,  brewery,  soap  manufactory,  and  wagon-shops. 
Chippewa:   saw-mill  and  shingle-mill.    Genesee:  8  saw-mills,  turning 
out  70,000,000  feet  of  lumber  per  year,  in  Flint  City,  and  3  shingle  fac- 
tories, other  saw-mills,  &c.,  throughout  the  county ;   15  flour-mills,  2 
woolen  factories,  &c.    Gratiot:  saw-mills  and  grist-mills;  no  factories. 

Are  there  in  your  vicinity  any  railroads  or  other  public  works  in  progress 
reqttiring  common  labor  f    If  so^  how  far  distant  f 

Lenawee:  not  nearer  than  40  miles.  Berrien :  a  railroad  is  being  built 
through  our  city.  Van  Buren:  yes;  within  the  county.  Allegan:  .yes,  and 
building  another.  Kalamazoo:  a  railroad  is  being  built  from  this  place 
to  South  Haven,  a  port  on  the  eastern  shore  of  Lake  Michigan,  39  miles 
distant;  also  a  road  north  and  south  through  the  county.  Cass:  1;  10 
miles  distant.  St.  Joseph :  2  railroads  through  the  count.v ;  plenty  of 
laborers.  Branch :  several  railroads  are  in  progress,  from  12  to  20  miles 
distant  from  the  city  of  Coldwater,  the  county  seat.  Jackson:  5  rail- 
roads completed,  another  in  progress.  Ingham :  yes ;  within  from  4  to  20 
miles.  Calhouu :  1  railroad  is  in  course  of  construction.  Eaton :  Grand 
lliver  Valley  Railroad  complete  and  the.  l^eniusular  in  progress.    Me- 
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costa:  a  railroad  is  being  constrncted  across  this  county.  Barry:  there 
are  some  railroads  being  built  in  Michigan.  Grand  Traverse,  Manistee, 
Ontonagon,  Oakland,  Shiawassee,  Mackinac,  Delta,  Alpena,  Chippewa, 
andlluron:  none  at  present.  Oceana:  a  railroad  about  oO  miles  distant. 
Ottawa:  1  railroad  in  progress.  St.  Clair:  1  completed  40  miles  out  of 
the  city  of  Port  Huron.  Kent:  1  in  progress  8  miles  distant.  Macomb: 
lin  progress  through  the  county.  Houghton:  ship  canal,  8  miles  from 
this  village,  requiring  a  large  number  of  laborers,  now  in  progress. 
Tuscola:  plauk  roads.  Saginaw:  yes;  in  the  immediate  vicinity.  Ke- 
weeuaw:  a  ship  canal  40  miles  distant.  Genesee:  1  through  the  county 
^     being  built.    Gratiot:  1  soon  to  be  commenced. 

j  If  many  foreign-horn  xcorkmen  are  employed  in  your  district^  please  give 
\      \k  preponderating  nationality, 

I  •  Berrien,  Cass,  Ingham  and  Van  Buren  :  Irish.  Allegan  :  German.  Kal- 
I  aniazoo :  the  German  laborers  seem  to  be  the  most  numerous.  St.  elo- 
j  sepli:  not  many  foreigners  5  some  Germans.  Branch:  but  few;  mostly 
\  Irish.  Jackson :  German.  Eaton  :  Irish  and  Swiss ;  Irish  preponder- 
l  ate.  St.  Clair:  Scotch,  Irish,  and  Germans.  Macomb:  German.  Oak- 
{      laud:  German.    Lenawee:  quite  a  German  population. 

Fleaae  stnteany  advantages  ichich  your  district  can  offer  to  laborers^  me- 
ahanies^  or  small  farmers.  Is  tfiere  much  land^  of  good  quality  and  icell 
mteredj  yet  unoccupied  f 

Lenawee:  not  much  land  unoccupied.     Berrien:   a  good  deal  of  un- 
cultivated land  suitable  for  fruit  or  grain,  well  watered,  can  be  purchased 
at  reasonable  rates.     Van  Buren :  great  inducements  for  small  farmers; 
land  can  be  bought  for  $12  per  acre  ;  good  market  for  wood.     Allegan : 
the  fact  that  our  county  is  comparatively  new.     Kalamazoo :  some  good 
land  yet  unoccupied  ;  a  good  farming  district.   Cass :  small  farmers  can 
do  well  here.     St.  Joseph:  fine  productive  land,  easily  tilled,  but  very 
little  of  it  unoccupied.    Branch :    considerable  land  of  good  quality, 
well  watered,  yet  unoccupied.     Jackson :   no  land  unoccupied.    Ing- 
ham :  quite  a  large  amount  of  good  land  owned  by  non-residents ;  a  tine 
a^icultural  district,  with  an  abundance  of  wood,  coal,  and  other  min- 
erals, with  the  capitol  of  the  State  for  its  center ;    having  3  railroads 
already  •completed,  and  3  others  in  process  of  construction,  together 
with  fine  water-power.    Calhoun :  good  soil,  good  climate,  fjicilities  for 
shipping;  no  land  unoccupied.     Eaton:  masons,  carpenters,  and  joiners 
find  plenty  of  work  at  good  wages;  farming  is  the  principal  occupation, 
aud  it  pays  well  on  a  large  or  small  scale ;  plenty  of  excellent  land  un- 
occupied.  Mecosta :  much  good  land  yet  unoccupied.   Barry  :  not  much 
laud  that  is  desirable,  except  some  in  the  hands  of  speculators  who  liold 
it  at  high  prices.  Grand  Traverse :  cheap  lands  and  a  remarkably  health- 
ful climate  are  the  chief  advantages.    Oceana :   plenty  of  land  that  is 
not  cultivated,  but  it  is  in  the  hands  of  speculators.    Manistee :  this 
county  consists  of  pine  lands  to  a  great  extent,  which  are  of  little  value 
for  farming  purposes;   fruit-growing,  with  Chicago,  Milwaukee,  and 
the  far  West  for  markets,  is  the  crowning  industry  of  the  eastern  shore 
of  Lake  Michigan.     Ottawa:   good  opportunity  for  small  farmers  to 
make  money.   St.  Clair :  plenty  of  wild  land  to  be  had  at  from  $5  to  820 
per  acre;  from  one  to  ten  years  to  pay  it  in,  at  7  per  cent,  interest. 
Ontonagon  :  plenty  of  room  for  all  kinds  of  laborers  and  miners;  but 
what  we  need  most  is  agricultural  labor;  we  want  immigrants  to  come 
in  and  take  up  and  cultivate  the  Government  land,  and  produce  the 
necessaries  of  life  for  the  miners;  at  present  the  principal  part  of  our 
supplies  have  to  be  brought  here  from  a  distance,  for  want  of  agricul- 
tural labor  at  home.    Kent :   we  have  a  healthy  climate,  and  laboring 
men  find  constant  employment  at  fair  wages ;  there  is  considerable  un- 
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iin[>ix)ved  land,  some  of  it  valuable  on  account  of  the  timber  upon  it 
and  some  oak  openings  valuable  for  agricultural  purposes.  Oakland: 
not  much  wild  land.  Shiawassee :  one-third  of  the  land  in  the  county 
is  unoccupied.  Tuscola :  as  tine  farming  lands  as  can  be  found  anywhere 
in  this  latitude,  and  plenty  for  sale  as  yet  uncultivated.  Mackinac: 
land  is  poor  for  farming,  and  very  little  farming  is  done.  Delta :  land 
all  unoccupied ;  wages  for  common  labor  $2  per  day ;  we  need  men  who 
will  turn  tlieir  attention  to  agricultural  pursuits.  Saginaw:  a  demand 
for  all  kinds  of  labor  at  remunerative  prices ;  much  laud  of  good  qual- 
ity, and  well  watered,  is  yet  unoccupied.  Alpena:  good  mechanics  are 
wanted  very  much ;  farmers  are  a  great  necessity,  a«  there  is  a  large 
quantity  of  unoccupied  farming  land  in  this  locality.  Keweenaw :  plenty 
of  work  for  miners,  carpenters,  and  common  laborers  and  blacksmiths; 
abundance  of  good  land,  well  watered,  and  unoccupied.  Marquette: 
miners  are  the  only  men  needed  here.  Chippewa:  thousands  of  acres 
unoccui)ied,  and  one  of  the  best  markets  in  the  Northwest  for  any  quan- 
tity of  hay,  oats,  and  potatoes;  steamers  and  sail  vessels  stop  here 
daily  during  the  season  of  navigation.  Genesee:  considerable  unoccu- 
pied hind  of  good  quality.  Gratiot:  the  country  is  improving  very  fast, 
and  blacksmiths,  masons,  cabinet-makers,  coopers,  carpenters,  painters, 
shoeruakers,  tailors,  and  wheelwrights  could  find  good  locations  and 
(UHistant  employment.  Huron:  plenty  of  land  unoccupied;  a  well-tim- 
bered region  ;  no  better  location  can  be  found  for  the  cultivation  of  fruit; 
th(^  deep  waters  of  Lake  Huron  and  Saginaw  Bay  nearly  surround  us, 
and  give  us  what  is  called  a  water  climate. 

Wliat  are  the  prices  of  ordinary  farm  stocky  sound  and  in  good  con- 
dition f 

♦• 

•c 
7 


»i 


:i 


Count  ies. 

Working 

oxen, 
per  pair. 

Working 

borses, 

each. 

Working 
mules, 
each. 

Milch  cows, 
each. 

Sheep, 
each. 

Hogs,  per 
lb.,  live 
weight 

r.onawjM^ 

$1.50 
$180  to  'ilO 
150 
150 
150 
1.30 
150 
150 
130 
150 

150  to  200 

150  to  200 
200 
100 
150 

125  to  200 
200 
If^ 
1.50 
1.50 
1.50 
200 

150  to  2.50 
200 
200 
200 
IHO 
150 

11.50 

$125  to  160 

150 

150 

150 

125  to  200 
100 
150 
100 
125 

100  to  200 
150 

100  to  1.50 
150 
1.50 

125  to.  200 
200 
175 
150 
175 
125 
1.50 

100  to  200 
100 
150 
1(0 

150  to  2(H) 
1.50 

100  to  irrf) 
200 
l.-|0 

150  to  2IK) 
2(M» 
2(K) 
1.50 
125 
12,5 

Iiooto'iso" 

100 
125 

150 
130  to  50 
40 
40 
50 
40 

30  to  50 
40 
40 
45 

35  to  70 

40  to  60 

25  to  50 
50 
40 

35  to  6U 
40 
55 
50 
5'J 

30  to  50 
40 

35  to  75 

80  to  100 

80 

50 

35  to  50 
40 

50  to  70 

5;) 

45 
60 
75 
75 
45 
35 
55 

$1 
$U  to  2i 
2 

n 
%' 

u 
u 

2 

u 

U  to  2i 

1  to  2 

2  to  3 

8  to  10c 

lli'iTi«>n  . 

8  to  10 

\\\u  itiireu 

fi 

Allt^tin    

8 

Kiilania/.<K) 

6 

CilMM    

175  to  250 

5  to  7 

Si.  •Ii).s<>|)h 

8 

nniiM'h 

125 

l.'tf) 

150  to  200 

7 

•InrliNon 

7 

Ingham 

7 

riilhoiin 

8 

Kuton    

7  to  8 

Mci'iiMta   

(lull  Irvoix 

Umiiv      

200 
125  to  200 
150 
125 
150 

2 

8 

<  iijiimI  TravorHo    . .. 

(>»  iniia 

5 

3 

2i 

3 

1  to    3 

2 

1  to  10 



10 

(MlawH 

10 

K.iil      

MiililMiro  .... 

7 
10 

MiH'itihli 

125 

200 

100  to  200 

5 

Oiikliiinl    

SI.  Chill-    

<  MiliMiJiuoil  .... 

lltniKliNm 

( 'liliiiM'wa    . . . 

Hlihiw  iiHNPo  . . . 

3 
4 

7 

'I'M'troIji          .    ._ 

125 

8 

Mi'<  KliiiH'     

hilld        

200 
175 
200 
1.50 
1.50 
200 
125 

leo 

SilulllUW 

3 
3 

10 

A  l|<'  III) 

K'  « ( tiiiiw 

100  to  1.50 

75 

150 

200 

125 

8 
10 

MiiiMiii'llo 

I  M'lirnrn    

(inilliil      

1* 

5 

6  to  8 

8 

Uuiuii      

A  Vi'l'mjr   

$164  08 

$H9  10 

#144  28 

149  59 

$2  37 

7.9-10 
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WISCONSIN. 

Area,  34,511,360  acres.    Population  in  1870,  1,055,153. 

Can  land  he  purchased  or  rented  in  your  district  suitable  for  small  farms 
(m  favorable  terms  f 

•Manitowoc  :  seldom  rented;  plenty  of  wild  laud  for  sale.  Keuoslia, 
Mwaukee,  Waukesha,  Dane,  Jefferson,  La  Fayette,  Sauk,  Grant,  Iowa, 
Crawford  and  Richland,  Sheboygan,  Calumet,  Shawanaw,  Brown,  Wau- 
paca, Green  Lake,  La  Crosse,  Chippewa,  Juneau,  Polk,  Trempealeau, 
Eau  Claire,  and  Pepin  :  yes.  Burnett:  Government  lands  can  be  had 
OD  the  usual  terms. 

What  in  the  price  per  acre  of  small  improved  farms  f  State  tchat  pro- 
portion  heis  been  under  cultivation^  how  much  is  fenced^  and  the  kind  of 
bvildings. 

Manitowoc:  from  $50  to  $100  per  acre,  according  to  situation  and 
improvements.  Walworth:  $40  to  $00;  nearly  all  under  cultivation 
and  fenced ;  buildings  chiefly  of  wood,  some  of  brick.  Kenosha  :  $35 
to  $100.  Milwaukee:  $50  to  $100.  Waukesha:  $20  to  $75.  Dane: 
$25  to  $50.  lioek  :  about  $50;  nearly  all  under  cultivation  ;  buildings 
pretty  good.  Jefferson:  $30  to  $40.  La  Fayette  :  $20  to  $50.  Sauk  : 
from  $10  to  $50.  Grant :  average,  $50  for  prairie  land  ;  $25  to  $30  for 
tiiulHT  land.  Iowa  :  $25  to  $50 ;  all  fenced ;  three-quarters  under  culti- 
vation ;  buildings  ordinary.  Crawford  and  Richland :  $15  to  J^25  ;  one- 
balf  improved  and  fenced.  Burnett:  from  $5  to  $10.  Sheboygan  :  $40 
to  $50 ;  about  two-thirds  improved  ;  all  fenced.  Calumet :  $20  to  $70. 
Sbawanaw  :  $25  to  $30;  a  small  proportion  fenced  ;  frame  and  log  build- 
inpi.  Brown  :  $15  to  $30  ;  one-quarter  to  one-third  under  cultivation. 
Waupaca :  $20  to  $30 ;  one-half  under  cultivation ;  frame  buildings. 
Green  Lake:  from  $10  to  $30;  all  under  fence,  with  wooden  buildings. 
Marathon:  this  is  a  lumbering  district;  poor  farms.  La  Crosse:  $10 
to$2t);  one-half  fenced ;  small  buildings.  Chippewa:  $20;  one-quarter 
auder  cultivation  and  fenced  ;  small  frame  or  log  buildings.  Juneau  : 
one-half  cultivated  and  one-half  fenced.  Polk:  from  $10  to  $100; 
cheap  buildings.  Trempealeau  :  $5  to  $25  ;  one- third  under  cultivation, 
nearly  all  fenced,  and  mostly  frame  buildings.  Eau  Claire  and  Pepin  : 
112  to  $20. 

Whati4t  the  price  per  acre  of  t^nimproved  land^  what  proportion  is  cleared , 
and  hoic  muchy  if  any,  i^  fenced  f 

Manitowoc:  $5  to   $10  per  acre.     Walworth:  unimi>roved  land  is 
mostly  timber  land  held  for  the  wood,  and  is  worth  from  $15  to  $75, 
according  to  the  amount  and  quality  of  timber.     Kenosha :  $15  ;  almost 
all  fenced  ;  this  is  prairie;  woodland  is  worth  from  $40  to  $100.    Mil- 
waukee :  no  unimproved  land.    Waukesha :  $25  to  $40.     Dane :  such 
land  is  scarce  here ;  $15  to  $20.    Jefferson :  $  10.    La  Fayette :  very  little 
unimproved.     Sauk:  from  $5  to  $15.     Grant:  $25  to  $40.     Iowa:  $10 
to  $20;  prairie;  no  clearing  required.    Crawford,  Richland,  and  Bur- 
nett: from  $2  to  $5;  wholly  unimproved.     Sheboygan:  from  $15  to 
J20;  none  cleared  nor  fenced.    Calumet:  $8  to  $30.     Shawanaw  :  from 
Government  price,  $1  25,  to  $5;  no  fences.    Brown  :  $5  to  $15  ;  about 
one-third  cleared.     Waupaca :  $2  50  to  $5,  and  a  good  deal  at  Govern- 
ment price,  and  some  State  land  which  is  very  good,  from  62^  cents  to  $2. 
Green    Lake:  $5  to  $8.    Douglas:  wild  land  from  $1  25" to  $10.     La 
Crasse :  $5  to  $1 0.     Chippewa  :  $3  to  $7.    Juneau :  wild  land,  $5.   Polk : 
il  25  to  $0.     Trempealeau:  $1  25  to  $10;  mostly  prairie,  unfenced. 

*  Names  of  counties  from  which  returns  have  been  received. 
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Ean  Claire  aud  Pepin:  $2  50  to  $10;  none  fenced;  part  prairie  and 
part  timber. 

What  is  the  yearly  rent  of  small  improved  far  )ns  f  If  rented  on  shares, 
what  share  does  the  owner  receive  f  Does  the  lutter  provide  stocky  imple- 
ments, or  seeds  f 

Manitowoc :  usually  rented  on  shares ;  owner  receives  one-third  the 
product,  unless  he  furnishes  stock  and  implements  and  seeds,  in  which 
case  he  receives  one-half  and  sometimes  three-lifths.  Walworth :  $5 ; 
on  shares  same  as  above.  Kenosha:  $3  to  $5;  generally  on  shares, 
each  furnishing  one-half  and  dividing  the  product  equally.  Milwaukee: 
o\mer  receives  oncrthird  the  product,  or  one-half  when  he  furnishes 
seed,  team,  &c.  Waukesha :  the  same.  Dane :  the  same.  Rock  :  $4 ; 
shares,  each  furnishes  half,  and  each  takes  one-half  the  crop.  Jeffer- 
son :  owner  one-third  of  crop,  or  if  he  furnishes  seeds,  team,  &c.,  one- 
half.  La  Fayette,  Sauk,  Grant,  Iowa,  Crawford,  and  Richland :  the  Siime 
as  above.  Burnett :  no  farms  to  rent.  Sheboygan :  $4  for  all  that  is 
improved;  on  shares,  one-half,  each  party  finding  one-half  the  stock, 
&c.  Calumet :  owner  one-third,  or  if  he  furnishes  team,  &c.,  one-half. 
Shawanaw:  $3;  shares,  as  above.  Brown,  Waupaca,  and  Green  Lake: 
the  same.  La  Crosse  :  owner  receives  one-third,  furnishes  nothing;  or 
two-thirds  and  furnishes  all  except  labor.  Chippewa :  one-third  and  one- 
half,  according  as  one  or  the  other  furnishes  implements,  &c.  Juneau : 
where  owner  finds  seeds,  one-half;  where  he  provides  team  also,  two- 
thirds.  Polk :  wheat  land  is  let,  and  seeds  found,  for  one-third  of  crop. 
Trempealeau :  $2  50  per  aere,  or  one-half  the  crop,  the  owner  furnish- 
ing seeds  and  implements,  or  one-third  and  furnishing  nothing.  Eau 
Claire  and  Pepin :  85  per  acre,  or  one-third  of  crop. 

^yhat  are  the  chief  articles  of  production,  and  what  are  the  present  prices 
of  two  or  three  of  them  f 


Articles  of 

production. 

Wheat 

.per  bushel.. 

Do 

....do 

Do 

....do 

Do 

....do 

Do 

do 

Do 

do 

Do 

....do 

Do 

do 

I>o 

do 

Do 

do 

Do 

do 

Do 

do 

Coru 

....  do 

IX^ 

do 

Do 

do 

Do 

do 

Do 

do 

Oats 

do.' 

Do 

do 

Do 

do 

l\» 

do 

Ha  lie  V 

do 

1K> 

... .  do 

Prices. 


$0  55 

60 

65 

70 

$0  70to90 

75 

80 

85 

95 

00 

15 
05 

40  to  45 
48 

50 

50  to  (Ki 

1  (H) 

35 

40 


50 
60  to  70 

50 
75  to  9l.> 


Counties. 


Chippewa, 

Polk,  Tn»miH^alean. 

Crawfonl,  Kiehlaud,  Sauk. 

Walworth. 

Calumet.  Eau  Clair,  Juneau. 

Dane,  JetlV'i>>«ni,  (Traut,  Iowa,  Waupaca. 

Kenosha,  Shelnnijan,  Eau  Claire,  Pepin. 

Waukesha,  Milwaukee. 

Rt>ck,  Green  Lake,  Brown. 

Shawanaw. 

Manitowoc. 

Burnett. 

La  Eavette,  Iowa. 

Trt»nipoaleau. 

Walworth.  Jefterson,  Sauk,  Grant,  Juneau, 

Green  Lake. 
Waupaca.  Koi'k,  Waukesha. 
Polk. 
Walworth.    JetVerson,    Sauk,    Grant,  Eau 

Clairi\  IVpin. 
Iowa.    Manitowoc,    Kemx^ha.    Milwaukee, 

Waukesha.    Dane,   Crawfonl,   Richland, 

Waupaca,  Chip|H'wa,  Juneau,  Tremi)ea- 

loau.  iineu  Lake. 
Brown.  Polk.  Ktn  k. 
Shawanaw,  Burnett, 
iirant. 
Waukesha. 
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Articles  of  prodnction. 


Barley per  l3ii8hel . . 

I)«i* do 

Do do 

Potatoes do 

Do do 

Rve do 

Do do 

Do do 

Do do 


Countries. 


$0  80 

Rock. 

90 

Kenosha. 

1  00 

Manitowoc,  Dane,  Burnett. 

60 

Shawanaw,  Walworth. 

1  00 

Burnett,  Douglas. 

55 

Juneau. 

80 

Brown,  Walworth. 

70 

Milwaukee. 

75 

Rock. 

What  ui  tJie  distance  to  a  marJcet  town,  a  railroad  station,  or  a  steamboat 
landing  ? 

3Ianitowoc :  our  village  has  a  commodious  harbor  on  Lake  Michigan, 
aiid  is  the  market  for  our  county,  as  also  the  shipping  i)ort.  Walworth: 
railroad  stations  are  abundant.  Kenosha:  7  miles  farthest  point  from 
a  railroad  station ;  steamboat  landing  on  the  eastern  border  of  the 
county.  Milwaukee:  railroads  and  plauk  roads  run  through  the  county. 
Waukesha:  from  3  to  10  miles.  Dane:  plenty  of  railroads.  Rock:  4 
railroads  through  this  county;  average  distance  of  farms,  3J  miles  from 
stations.  Jefterson:  a  railroad  through  this  county.  La  Fayette:  the 
same.  Sauk:  14  miles.  Grant:  8  miles.  Iowa:  2  railroads,  easy  of 
access.  Crawford  and  Richland:  from  1  to 30  miles.  Burnett:  15  miles. 
Shelxjygau:  6  or  8  miles.  Calumet:  2  to  25  miles.  Brown:  longest 
distance,  16  miles.  Waupaca:  2C  miles  to  railroad;  steamboat  naviga- 
tion through  the  eastern  part  of  the  county.  Green  Lake:  15  miles. 
Marathon:  100  miles.  Douglas:  1  mile  and  upward.  La  Crosse: 
average  10  miles.  Chippewa :  average  15  miles.  Juneau :  from  2  to  10 
miles.  Polk :  a  good  home  mjirket.  Trempealeau :  about  30  miles. 
Eau  Claire  and  Pepin :  from  1  to  20  miles. 

What  i^  the  general  quality  of  land,  and  the  Mnd  of  timber  f 

Manitowoc:  in  the  western  and  southern  i>ortions  of  the  county,  the 
land  is  good ;  timbered  principally  with  oak,  beech  and  maple.  Wal- 
worth: the  laud  is  a  rich,  black  loam,  with  clay  subsoil;  timber  mostly 
oak,  some  maple,  and  hickory.  Kenosha:  clayey  loam  and  gravelly; 
oak  chiefly-  Milwaukee:  quality ^ood;  hardwood  timber.  Waukesha: 
goo<l  soil ;  oak,  maple,  aud  basswood.  Dane:  the  land  is  good;  timber 
plenty  and  of  almost  all  kinds.  Rock:  mostly  rich  prairie;  oak  open- 
ings. Jeffer-son:  medium  quality;  maple,  oak,  &c.  La  Fayette:  quality 
of  land  unsurpassed;  oak,  beech,  hickory,  &c.  Sauk:  good;  prairie; 
oak  openings,  and  heavy  hard  and  soft  wood  timber  land.  Grant:  prairie 
land,  first-class;  principally  oak  timber.  Iowa:  prairie  land  of  good 
quality;  oak  and  maple.  Crawford  and  Richland:  good;  oak,  hickory, 
basswood,  elm,  hard  and  soft  maple.  Burnett:  good  clay  subsoil  land; 
Iiardwood  timber.  Sheboygcin:  red  clay  soil;  oak,  maple,  basswood, 
and  pine.  Calumet:  clay  soil;  oak,  maple,  beech  and  linden  tree. 
Shawanaw:  of  ^ood  quahty;  beech  and  maple  timber,  with  heavy  forests 
of  pine  in  portions  of  the  county.  Brown:  heavily  timbered;  pine,  oak, 
maple,  beech,  basswood,  birch,  &c.  Waupaca;  sandy  loam  and  clay; 
pine,  maple,  birch,  oak,  hickory,  elm,  basswood,  and  butternut.  Green 
I^ke:  good;  oak,  maple, &c.  Marathon:  land  sandy;  pine.  Douglas: 
clay  soil-  soft  timber.  La  Crosse:  some  poor  and  sandy,  some  first 
qaality  oak,  ash,  and  hackberry.  Chippewa:  general  quality  good; 
^'onrav  white  pine,  white  aud  black  oak,  maple,  butternut,  hemlock, 
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cedar,  and  basswood.  Juneau:  ratlier  sandy;  timber  —  white  oak, 
&e.  Polk:  black,  loamy  soil  on  prairie,  clay  subsoil  in  timber  land; 
oak,  maple,  basswood,  poplar,  &c.  Trempealeau:  rich,  alluvial  soil, 
with  some  sand;  burr,  black,  and  white  oak,  cottonwood,  maple,  ash. 
Eau  Claire  and  Pepin:  soil  sandy  loam ;  Avhite  pine  and  the  hard  woods. 

For  what  kind  of  labor  is  there  a  demand? 

Manitowoc,  Waukesha,  Dane,  Iowa,  Calumet:  fiirm  labor  principally. 
Walworth:  labor  here  is  abundant.  Kenosha:  good  farm  hands,  not 
afraid  to  work,  ])articularly  in  the  summer  season.  Milwaukee:  build- 
ing railroads,  manufacturing,  farming,  &c.  Dane:  farm  hands  and  fe- 
male help.  Rock:  nearly  all  kinds  of  labor  in  good  demand,  in  smn- 
mer  particularly.  Sauk:  farm  and  mechanical  labor.  Grant:  all  kinds, 
skilled  and  unskilled.  Crawford  Jind  Richland:  mechanics  of  nearly  all 
kinds,  and  farm  labor.  Burnett:  farmers  and  lumbermen.  Sheboygan: 
farmers  and  mechanics.  Shawanaw:  lumbermen.  Brown:  lumberineu 
chiefly;  also  farming  and  fishing  and  manufacturing.  Waupaca:  men 
to  settle  the  country  and  make  homes  for  themselves  and  lamilies. 
Green  Lake:  all  kinds  of  mechanics  and  common  laborers.  iMarathon: 
men  for  lumbering.  Douglas:  chopping  wood  and  lumbering.  Chip- 
pewa: all  kinds,  especially  lumbermen  in  the  winter,  and  men  for  saw- 
mills in  the  summer.  Juneau:  farm,  lumbering,  and  railroad  laborers 
are  in  demand.  Polk  :  farm  labor  and  lumbermen.  Trempealeau :  com- 
mon laborers  and  farm  hands.  Eau  Claire  and  Pepin :  lumbering  in 
win'er,  mills  in  summer. 

What  mills  or  faetoricsj  if  any ^  are  in  operation  or  m  progress  requiring 
shilled  labor  f 

Manitowoc:  1  woolen-mill,  2  chair  and  furniture  factories,  1  tub  and 
pail  factory,  a  number  of  saw-mills  and  shingle-mills,  1  stave  factory. 
Walworth :  16  grist-mills,  1  woolen  factory,  1  reaper  and  seeder  manu- 
factory, and  several  small  manufacturing  establishments.  Kenosha:  4 
wagon  factories,  2  iron  founderies,  4  tanneries.  Milwaukee :  flour-mills, 
founderies,  wagon-shops,  })laning-mills,  sash  and  door  factories.  Wau- 
kesha: woolen-mills  and  agricultural  machine  factories.  Dane:  a  few 
grist-mills,  and  founderies,  machine-shops,  wagon-shops,  and  woolen- 
mills.  Rock :  paper-mills,  woolen  factories,  founderies,  and  furniture 
shops.  Jefferson :  woolen  factories,  furniture,  farming  implement, 
wagon  and  sleigh  and  carriage  factories.  La  Fayette :  none  but  grist- 
mills. Sauk:  2  woolen  fjictories,  1  furniture  establishment,  1  hub  and 
spoke  factory,  1  flour-mill,  three  saw-mills.  Grant :  about  30  grist-mills, 
6  small  woolen  factories,  and  other  manuf\icturing  shops.  Iowa:  wool- 
en-mills, machine-shops,  zinc-smelters.  Crawford  and  Richland :  flour, 
saw,  and  woolen  mills,  wagon,  sleigh,  and  plow  factories,  cooper  shops, 
fanning  mills,  and  cabinet-makers'  shops.  Burnett:  2  sawmills,  1  grist- 
mill. Sheboygan :  founderies,  wagon  factories,  woolen  and  grist  mills, 
chair  factories.  Calumet:  very  few  factories  or  mills,  with  the  excep- 
tion of  grist  and  saw  mills.  Shawanaw :  grist  and  saw  mills.  Brown : 
lumber  and  shingle  mills,  iron  founderies,  and  blast-furnaces,  Waupaca : 
2  stove  founderies,  11  large  flour-mills,  13  saw-mills,  2  large  tanneries,  1 
woolen-mill, 2 founderies, &c.  Douglas:  saw-mills.  LaCrosse:  saw-mills, 
flour-mills,  founderies,  plow  works,  machine-shops,  sash,  door,  blind,  and 
wooden- ware  furniture  factories,  marble  works,  tinners'  shops,  agricultural 
implement,  and  stone-cutting  establishments,  &c.  Chi])pewa:  saw,  grist, 
and  planing  mills  and  machine-shops.  Juneau :  grist  and  saw  mills, 
sash  and  blind  factories,  machine-sho[)s,  and  founderies.  Polk:  grist 
and  saw  mills.  Trempealeau :  flour  and  grist  mills.  Eau  Claire  and 
Pepin :  flour,  saw,  and  shingle  mills. 
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Are  there  in  your  vicinity  any  railroads  or  other  public  icorlcs  in  progress^ 
rtquiriny  common  labor?     If  so^  how  far  distant? 

Manitowoc:  yes;  about  40  miles.  Walworth:  1  railroad  within  tbe 
county.  Keuosha :  none  in  the  immediate  vicinity.  Milwaukee :  la- 
Uwrs  are  employed  here  to  go  hundreds  of  miles  to  work  on  railroads. 
Rttek:  none  iu  progress,  but  those  completed  need  many  laborers  for 
Impairs.  Sank:  railroad  prospects  fair.  Grant:  1  railroad  being  built. 
Crawford  and  Hiebland :  yes;  3  miles  distant.  Burnett :  1  here.  Shaw- 
auaw :  a  military  road  from  this  place  to  Lake  Superior.  Brown :  1  rail- 
road in  process  of  construction  in  this  county.  Waupaca :  work  in  the 
lumber  woods,  aud  on  the  river.  Douglas :  yes ;  5  miles  distant.  La 
Crosse:  100  miles  west.  Chippewa:  from  Chippewa  Falls  to  Augusta, 
23  miles ;  to  Eau  Claire,  10  miles,  now  in  progress.  Juneau :  1  in  this  im- 
mediate vicinity.  Polk:  25  miles  distant.  Trempealeau:  1  railroad 
now  finished.  Eau  Claire  and  Pepin :  West  Wisconsin  Railway  now 
building  here. 

If  many  foreign-horn  tcorkmen  are  employed  in  your  district^  please  give 
ike  preponderating  nationality, 

Manitowoc  :  principally  German.  Walworth  and  La  Fayette :  Irish. 
Keuosha  and  Milwaukee :  German.  Waukesha :  three-fifths  German, 
remainder  ^^orwegians  and  Danes.  Dane :  Norwegians  and  Germans. 
Rock :  Norwegians  and  Irish.  Jefferson :  Germans  and  Irish.  Sauk : 
priDcii>ally  German.  Grant:  largely  German.  Iowa:  German,  Irish, 
aiid  English  as  miners.  Crawford  and  Eichland:  Germans,  Irish,  Bo- 
hemians, and  Norwegians.  Burnett:  Swedes  and  Norwegians.  She- 
boygan: German.  Calumet:  German  aud  Irish.  Shawanaw:  German 
aud  French.  Brown :  Germans,  Belgians,  Irish,  Dutch,  Norwegians, 
aud  French  Canadians.  Waupaca;  Scandinavians  and  a  good  many 
Gtrmans.  Green  Lake  and  Marathon:  German.  Douglas:  Swedes. 
La  Crosse:  German  in  shops,  and  Irish  on  public  roads.  Chippewa: 
French,  Irish,  German,  Scandinavians,  and  Americans,  in  the  order  of 
proportion.  Polk:  Scandinavians  and  Germans.  Trempealeau:  Ger- 
maijs,  Poles,  and  Norwegians.  Eau  Claire  aud  Pepin :  about  one-half 
German,  one-fourth  Irish,  and  one-fourth  Norwegians. 

Plea^  state  any  advantages  which  your  district  eOtn  offer  to  laborers^  me- 
danicJ!^  or  small  farmers.  Is  there  much  land^  of  good  quality  and  well 
vatered^  yet  unoccupied  ? 

Manitowoc:  plenty  of  land  unoccupied.  Walworth:  small  induce- 
ment to  laborers;  but  little  land  unoccupied.  Kenosha:  very  litrle 
waste  land ;  lakes  and  rivers  numerous ;  for  dairy  farms  Kenosha 
County  is  called  in  Chicago,  where  the  product  is  largely  consumed,  the 
**Orange  County  "  of  the  West,  from  the  superior  quality  of  the  butter; 
4  or  3  cheese  factories  within  a  radius  of  as  many  miles  denotes  the 
character  of  the  cheese;  for  small-fruit  culture  the  soil  is  better  than 
any  other  i!i  Wisconsin.  Milwaukee :  land  all  occupied ;  goo<l  markets ; 
Whanics  find  plenty  of  employment.  Dane:  not  much  land  unoccu- 
pied, good  farm  hands  are  scarce  and  greatly  needed ;  so  is  female  help. 
Rock:  no  sx>ecial  advantages,  only  good  wages  and  plenty  of  work ;  no 
naoccupied  lands.  La  Fayette:  the  laud  is  very  productive,  well 
watered,  good  quality,  but  generally  occupied  ;  market  in  Chicago. 
Sauk:  jdenty  of  excellent  laud  yet  uncultivated,  and  very  healthy. 
Grant :  no  better  section  of  the  country  for  laborers,  mechanics,  or 
soiall  fanners  can  be  found  anywhere.  Iowa :  wages  good ;  cost  of 
liriug  low.  Crawford  and  Kichland:  small  farms  to  be  i>rocured  at 
reasonable  prices  and  on  easy  terms,  from  $2  to  $5  per  acre ;  a  large 
quantity  of  good  land,  well  watered,  yet  unoccupied.     Burnett:  we 
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have  a  good  market  at  home,  and  get  from  the  lumbermen  20  to  25  pr 
cent,  more  tlian  elsBWbere.  Sheboygan :  there  is  in  snmmer  time  a  large 
demand  for  sailors,  fishermen,  and  farm  laborers.  Shawanaw,  Brown, 
Waupaea,  and  Green  Lake :  large  tracts  of  unimproved  farming  land, 
of  good  quality,  are  yet  unoccupied.  Marathon,  Douglas,  La  Crosse, 
and  Chippewa:  the  same;  we  have  one-third  of  all  the  pine  in  the 
Northwestern  States.  Juneau :  about  1,000  men  are  emi)loyed  in  luni 
bering  and  railroiiding ;  farm  hands  are  scarce.  Polk :  plenty  of  cheap 
land,  plenty  of  work,  and  a  good  field  for  poor  people  as  well  as  rich. 
Trempealeau,  Eau  Claii*e,  and  Pepin :  good  inducements  for  farmers 
and  farm  laborers. 

What  are  the  prices  of  ordinary  farm  stocky  sound  and  in  good  condition  f 


CouDticfl. 

Working  • 

oxen, 
per  pair. 

AVorkiug 

li(»r«e8, 

each. 

Working 

mules, 

each. 

Milch  cows, 
each. 

Sheep, 
each. 

nogs,  per 

poiinu. 

1 

Mftiiitowoc 

$100  to  $150 
150 

$100  to  $150 
150 
100 
1.jO 
125 
75  to  150 
125 
100 
100 

100  to  150 

100  to  150 
150 
100 
125 

100  to  150 
150 

100  to  175 
ITJS 

150  to  201 » 
125 

125  to  200 
100 

150  to  200 
125 

100  to  125 
125 
150 

100  to  200 
125 
200 
125 

$150 
125 
100 

$20  to  $40' 

30  to    50 

50 

50 

60 

30  to  60 

40 

30 

40 

30  to  .50 

22  to  32 

45 

30 

25 

35 

35 

25  to  40 

25  to  40 

30  to  50 

30 

20  to  35 

25 

35  to  40 

60 

40 

35 

50 

30  to  60 

50 

40 

30 

$3 

2 

2 

1 

2 

U  to  2k 

3 

2 

1 

1  to  3 

3  to  5 

6 

2 

10  to  13c 

Walworth 

Kf'iiosha 

10 

MilwauktH) 

150 

140 

80  to  150 

175 

100 

90 

100  to  1*50 

80  to  110 

70 

55  to    75 

75  to  100 

65  to    70 

70 

100  to  150 

100  to  1'25 

175  to  200 

100 

90  to  125 

100 

200 

150 

125 

140 

140 

125  to  150 

40  to    75 

200 

130 

10 

Milwaukoo 

^V^aiikosha 

150 
100  to  200 

175 
90 

125 
100  to  150 

9 
6  to  15 

s 

Dane 

Km^k 

8 

JelVorson 

.5 

3 

Daiio 

8 

Calnmet 

5  to  7 

La  Fayette 

Sauk  ." 

150 
1.50 
150 

150  to  200 
200 

100  to  175 
140 

8 
5 

Grant 

8 

Iowa 

3 

21 
U  to  2J 
2    to  3 
1    to  2 

2f 
2 

U 

ii\ 

4 

Crawford  aud  Kichland. . . 
Slu'boviraii 

9  to  13 

7 

Wa«l)ington 

12 

5 

Shawanaw 

5  to  10 

Brown 

165 
125.  to  200 

100 
150  to  200 
Xone. 
125  to  200 

150 

225 

6 

AVaunaoa 

Grofin  Lake 

g 

f) 

Maratlion 

Ilous'las 

10 

4 

2J 
2^ 
2i 
3  to  5 
3 
5 
2 

Xone. 

La  Cn*880 

8 

Juneau 

1 

Eau  Claire 

6 

Burnett 

10  to  20 

Polk    

100 
2.50 
175 

15 

ChipDowa 

20 

TreniDoaleau 

Average 

$127  73 

$132 

$149 

$.38  25 

$2  50 

9c 

MINNESOTA. 

• 

Area,  53,459,840  acres.    Popnlation  in  1870,  436,057. 

Can  land  he  purchased  or  rented  in  your  district  suitable  for  small  farmi 
on  favorable  terms  f 

In  the  connties  of  Washington,  Wabashaw,  Hennepin,  Goodhue,  Ram- 
sey, Stearns,  Anokee,  Dakota,  Nicollet,  Olmsted,  Steele,  Mower,  Scott, 
Le  Sueur,  Blue  Earth,  Rice,  and  Winona:  it  can. 

What  is  the  price  per  acre  of  small  improved  farms?  State  what  pro- 
portion has  been  under  cultivation,  how  much  i^  fenced^  and  tlie  hind  of 
buildings, 

Washington :  $10  to  $35  per  acre.  Wabashaw  :  from  $10  to  $40 ;  as  a 
general  rule  about  one-half  the  land  is  plowed  and  fenced,  each  farm 
having  a  small  log  or  frame  dwelling,  and  straw-covered  stable.  Hen- 
nepin :  40  to  50  per  cent,  under  cultivation,  all  fenced,  good  substantial 
buildings.    Goodhue:  $15  to  $50  per  acre,  according  to  amount  of  im- 
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oveineivts.  Raaisey :  the  price  depends  very  materially  upon  the  dis- 
nee  from  town  ;  within  two  miles  of  the  city  it  is  held  at  fancy 
ices ;  five  or  six  miles  out  good  land  can  be  had  at  from  $7  to  $15  per 
re;  improved  lands,  same  distance  out,  $15  to  $30,  one-quarter  of  it 
ider  cultivation  and  fenced.  Stearns :  average  $20  per  acre.  Anokee : 
[K)d  farming  lands  can  be  had  at  from  $4  to  $0  per  acre.  Dakota:  $20 
)  $30  per  acre  is  the  average.  Nicollet :  $8  to  $  15  per  acre,  one-quarter  in 
uUivation  and  fenced.  Olmsted :  $15  to  $35.  Steele :  $5  to  $10  per  acre, 
lower:  $20  per  acre.  Scott:  $5  to  $12  per  acre,  principally  log  build- 
ttgs.  Le  Sueur  :  $5  to  $40,  one-quarter  under  cultivation  and  fenced. 
Slue  Earth  :  the  price  depends  upon  location ;  near  the  county  town  $50 
per  acre;  further  away  a«  low  as  $10,  buildings  ordinary.  Rice:  $15  to 
|25,  prairie  land.  Winona :  $10  to  $30  per  acre,  log  or  small  frame 
bniidings. 

Wlmt  wr  the  price  per  acre  of  unimproved  landj  what  proportion  is  cleared^ 
wd  hoic  muchy  if  any,  is  fenced  f 

Washington :  $2  50  to  $20;  the  lower  price  is  for  timber  lands  in  the 
Dorthern  portion  of  the  county,  the  higher  is  for  prairie  land  in  the 
goathern  part,  Wabashaw:  from $2  50  to  $15.  Hennepin:  $25  to  $75. 
Goodhue :  $5  to  $15  per  acre,  according  to  quality  and  distance  from 
poiuts  for  shipping  produce;  the  proportion  of  prairie  to  woodland  is 
large  enough  for  farming  purposes,  and  needs  no  clearing.  Eamsey : 
onimproved  land,  with  no  clearing  or  fencing,  six  miles  out,  can  be  had 
for  87  per  acre.  Stearns:  $10  to  $30.  Anokee :  $2  50  to  $C,  part  prairie 
and  part  timber  land,  not  much  of  it  fenced.  Dakota :  $2,  mostly  prairie. 
Sicollet:  $3  to  $8,  all  prairie.  Olmsted:  $8  to  $15,  principally  prairie. 
Steele:  83  to  $5,  prairie,  none  fenced.  Mower:  $5  to  $10,  prairie,  none 
fenced.  Scott:  $5  to  $10,  with  from  three  to  twelve  acres  cleared.  Le 
Soeur:  $4  to  $20,  none  cleared,  none  fenced.  Blue  Earth:  $10  per  acre, 
prairie  land  is  from  $8  to  $25, without  fencing.  Rice:  $5  to  $10,  prairie 
land,  from  $5  to  $20  for  timber  land.  Winona:  from  $5  to  $15,  no 
choice  lands  vacant. 

What  w  the  yearly  rent  of  small  improved  farms  f  If  rented  on  shares, 
vkt  share  does  tlw  owner  receive  f  Does  the  latter  provide  stock,  imple- 
Wits,  or  seeds  f 

Washington :  $3  to  $5  per  acre,  or  one-third  of  the  produce  to  the 
owner,  he  furnishing  nothing  but  the  land.  Wabashaw :  $3  to  $5 ;  if  on 
ahares  one-half,  the  owner  providing  one-half  the  stock,  implements  and 
seeds.  Hennepin :  usually  on  shares ;  owner  receives  one-third  and  fur- 
Dishes  nothing.  Goodhue:  farms  are  not  often  rented,  but  if  rented  are 
^nerally  taken  on  shares,  as  above.  Ramsey:  $5  per  acre,  shares  same 
IS  above.  Stearns  and  Anokee:  shares  as  above.  Dakota:  if  owner  fur- 
lishes  seeds,  implements,  &c.,  he  receives  one-half,  otherwise  one-third. 
.Nicollet:  owner  receives  one-third  and  furnishes  one-half  the  seeds.  Olm- 
fted:  owner  receives  one-half  when  he  furnishes  seeds,  implements,  stock, 
k., otherwise  one-third.  Steele,  Mower,  Blue  Earth,  and  Winona :  shares 
hesarne.  Scott:  $2  50  per  acre  for  improved  land.  Le  Sueur:  owner 
receives  one-quarter  and  furnishes  nothing,  otherwise  one-half.  Rice : 
}wner  provides  half  the  seeds  but  no  stock  or  implements,  and  receives 
wie-half  the  crop  after  it  is  harvested. 


80 


SPECIAL   REPORT    ON    IMMIGRATION. 


WJmt  are  the  chief  articles  of  production^  and  what  are  the  present  prices 
of  two  or  three  of  them  f 


Articles  of  production. 


Wheat per  bushel 

Do do 

Do do.... 

Do do 

Do...  do 

Do : do.... 

Do do 

Do do.... 

Do do.... 

Do do 

Do do 

Do do.... 

Do do 

Corn do 

Do do 

Do do 

Do do 

Do do 

Do do 

Do do 

Do do 

Oats do 

Do do 

Do do 

Do do 

Do do 

Barley do 

Do do 

Do do 

Do do 

Do do 

Do do 

Potatoes do 

Do do 

Do do 

Hay per  ton 


Prices. 

Counties. 

1 

$0  50 

Steele. 

#0  80  to 

85 

Le  Sueur. 

50  to 

55 

Goodhue,  Nicollet. 

55 

Olmsted. 

80 

Scott. 

60 

Rice. 

75 

Stearns. 

60  to 

65 

Winona. 

60  to 

75 

Wabashaw. 

65 

Washington,  Hennepin,  Dakota. 

65 

Mower. 

70 

Anokee. 

78 

Blue  Earth. 

40 

Wabashaw. 

50 

Blue  Earth,  Scott. 

40  to 

45 

Winona. 

45 

Le  Sueur. 

50 

Dakota,  Olmsted,  Mower. 

40 
70 

iteaLjB''"^^'^^"- ;?»*.">«• 

70 

Anokee. 

30 

Stearns,  Mower,  Le  Sueur. 

32 

Rice. 

30  to 

35 

Winona. 

35 

Dakota,  Scott,  Blue  Earth. 

40 

Washington. 

50 

Le  Sueur. 

60 

Nicollet. 

75 

Washington. 

80 

Mower. 

80  to 

1  00 

Winona. 

1  00 

W  abashaw. 

70  to 

80 

Winona. 

80 

Ramsey,  Mower. 

80  to 

90 

Anokee. 

] 

15  00 

Wabashaw. 

What  is  the  distance  to  a  market  town^  a  railroad  station^  or  a  steamboat 
landing  f 

Washington:  this  county  has  steamboat  landings  on  the  whole  of  its 
east  and  south  borders;  a  railroad  on  its  south  and  northwest  borders ; 
average  distance  from  St.  Paul,  18  miles.  Wabashaw :  this  county  is  on 
the  west  bank  of  the  Mississippi,  and  has  three  market  towns  on  the 
river;  no  railroads.  Goodhue:  the  market  town  {lod  point  of  shipment 
is  Ked  Wing  on  the  Mississippi  River,  which  is  the  outlet  for  the  pro- 
ductions of  this  division  for  from  10  to  25  miles  around  this  point. 
Ramsey:  from  1  to  16  miles.  Stearns:  one  mile.  Anokee:  our  mar- 
ket is  almost  always  at  our  doors,a8  our  large  lumbering  interests  absorb 
nearly  all  that  our  farmers  have  to  spare.  Dakota:  we  have  them  all 
here.  Nicollet :  From  8  to  16  miles  to  river  and  railroad.  Olmsted  : 
from  1  mile  to  15.  Steele:  railroad  depot  in  the  town.  Mower:  rail- 
road station  in  town.  Scott:  Minnesota  River  and  St.  Paul  and  Sioux 
City  Radroad.  Le  Sueur:  from  1  to  15  miles  to  market,  railroad,  steam- 
boat landing,  &c.  Blue  Earth:  all  our  towns  are  market  towns;  rail- 
roads are  near;  our  produce  is  shipped  east  for  sale.  Rice:  a  railroad 
runs  through  the  county  north  and  south.     Winona:  from  2  to  20  miles. 
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What  h  the  general  quality  of  land  and  the  kind  of  timher  ? 

Washington:  tifty  thousaad  acres  of  prairie  in  the  south,  A  No.  1 ; 
Iwlance  covered  with  burr-oak ;  quality  varying  from  very  poor  to  very 
got3<l.  Wabashaw:  clay  and  sandy  loam,  clay  subsoil;  timber — oak,  ma- 
ple, poplar,  basswood  and  butternut.  Hennepin :  lands  generally  good  ; 
timber,  oak  openings.  Goodhue:  the  land  is  very  productive;  oak 
oi>eaings  and  prairie  with  timber  on  the  streams,  maple,  oak,  basssvood, 
elm,  poplar,  &c.  Ramsey :  sandy  loam ;  oak.  Stearns :  good  sandy 
Iftim:  hardwood  timber.  Anokee:  sandy  loam;  oak,  maple,  basswood, 
iroiiwood,  with  a  good  supply  of  turmeric.  Dakota:  generally  good; 
bnrroaks  on  upland;  elm,  soft-maple,  and  cotton  wood  on  bottom  land. 
Xicollet:  No.  1  land,  and  some  heavy  timber.  Olmsted:  black  alluvial 
soil:  burr  and  white  oak.  Steele:  land  good,  timber  poor.  Mower: 
black  loam;  mostly  oak.  Scott:  good;  the  timber  is  maple,  basswood, 
elm,  hickory,  white  walnut,  &c.  Le  Sueur:  black  loam  with  clay  sub- 
soil; oak,  ash,  elm,  linden,  &c.  Blue  Earth:  soil  very  rich ;  timber  land 
aud  prairie;  oak,  ash,  maple,  linden,  &c.  Rice:  rich  sandy  loam  ;  ma- 
ple, oak,  elm,  basswood,  ash,  butternut,  and  hickory.  Winona:  rich' 
bUck  loam  with  clay  subsoil ;  oak  timber  of  different  varieties. 

For  what  kind  of  labor  is  there  a  demand? 

Washington:  farm  and  railroad  labor.  Wabashaw  and  Dakota:  all 
kinds.  Hennepin,  Mower,  and  liice :  farm  labor,  male  and  female. 
(iDodhue:  mostly  skilled  labor;  the  demand  for  common  laborers  is 
tolerably  well  supplied  except  in  harvest  time.  Ramsey :  no  greater 
demand  for  one  kind  than  for  another.  Stearns:  farm,  lumbering 
and  railroad  laborers.  Anokee:  carpenters,  masons,  and  plasterers. 
Nicollet :  farm  labor  in  summer,  and  railroad  hands  in  winter.  Olm- 
sted: ''muscular'^  labor.  Steele:  farmers  and  carpenters,  Scott:  agri- 
cultural and  mechanical.  Le  Sueur :  chopping,  farming,  and  railroad 
labor.  Blue  Earth:  farm  and  railroad  labor.  Winona:  farm  and  me- 
chaQical  labor  of  all  kinds. 

What  mills  or  factor ies,  if  any ^  are  in  operation  or  in  progress  requiring 
ikilled  labor  f 

Wabashaw:  saw-mills,  grist-mills,  planing-mills,  sash  and  blind  facto- 
ries, agricultural  implement  works,  plow  factories.  Hennepin:  woolen- 
mills,  paper-mills,  and  a  cotton  factory.  Goodhue:  twelve  flour  and 
pist  mills,  four  saw-mills,  two  sash  and  door  factories  with  steam - 
power,  one  woolen  factory,  one  foundery.  Ramsey :  flour-mills,  saw- 
mills, chair  factories,  sash  factories,  planing-mills,  founderies,  &c. 
Stearns :  lumber  and  flour  mills.  Dakota :  flour-mills  only.  Olmsted  : 
floor-mill.s  plow  and  wagon  factories.  Steele:  flour-mills.  Mower:  three 
grist-mills.  Le  Sueur:  saw  and  gristmills.  Blue  Earth :  one  woolen - 
mill.  Rice:  flour-mills,  foundery,  plow  and  furniture  factories,  barrel 
and  broom  factories.  •  Winona:  saw-mills,  planing-mills,  sash  and  blind 
factories,  plow,  wagon  and  carriage,  and  soap  and  candle  factories, 
founderies,  &c. 

Are  there  in  your  vicinity  any  railroads  or  oilier  public  worlcs  in  progress, 
nquiring  common  labor?    Ifso,  liotc  far  distant  ? 

Washington :  two  railroads.  Wabashaw :  a  railroad  within  fifty  miles. 
Hennepin  :  a  large  amount  of  labor  is  required  in  this  vicinity.  Good- 
hae:  a  railroad  to  be  built  this  summer  and  autumn.  Ramsey:  four 
milroads  under  construction.  Stejirns:  yes,  forty  miles  distant;  also  a 
branch  of  the  Northern  Pacific  Railroad  is  building  through  St.  Cloud. 
Anokee:  several  railroads  are  building  within  the  State.  Dakota: 
two  railroads  now  in  process  of  construction.  Nicollet :  sixteen  miles 
to  a  railroa<l.  Olmsted :  from  ten  to  fifty  miles.  Steele  :  twenty-eight 
H.  Ex.  1 6 
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miles.  Mower:  three  miles  from  town.  Scott:  fifty-five  miles.  Le 
Sueur :  yes,  running  through  this  town  and  county.  Blue  Earth :  two 
railroads  in  progress  in  this  immediate  vicinity.  Rice :  deaf  and  dumb 
asylum  in  Faribault.  Winona:  none  now  in  progress;  several  pro- 
jected. 

Please  state  any  advantages  which  your  district  can  offer  to  laborers^  me- 
chanicSj  or  small  farmers.  Is  there  much  landy  of  good  quality  and  well 
watered^  yet  nnoccupied  f 

Washington  :  good  land  can  be  had  in  the  northern  part  of  this  county, 
well  wooded  and  watered,  for  from  $2  50  to  $10  per  acre ;  location  and 
facilities  for  disposing  of  crops  not  excelled  in  the  West.  Wabashaw : 
constant  employment  for  all  at  good  wages ;  very  little  good  land  un- 
occupied and  unimproved,  but  small  improved  farms  can  be  bought  at 
reasonable  rates,  and  on  good  terms  as  to  payment.  Hennepin :  advan- 
tages incalculable;  the  greatest  water  power  in  America,  and  the 
most  promising  city  in  the  Northwest,  with  facilities  for  gardening  or 
small  farming  with  profit,  and  demand  for  mechanical  and  common 
labor.  Goodhue :  about  one-sixth  of  the  land  in  this  division  is  yet 
unoccupied ;  much  of  it  is  of  good  quality,  and  may  be  purchased  on 
time,  affording  opportimities  for  farmers  or  laborers  of  small  means  to 
commence  on  their  own  account;  the  construction  of  the  buildings 
necessary  on  the  new  farms  gives  employment  to  mechanics.  Ramsey: 
employment  is  always  to  be  obtained  at  fair  wages,  and  there  is 
large  quantity  of  unoccupied  lands.  Stearns :  this  is  a  new  county,  and 
much  of  the  land  is  yet  unoccupied;  from  87  to  $15  i)er  acre.  Anokee: 
there  are  some  tracts  of  good  public  land  here  yet,  well  timbered  and 
watered,  where  small  farmers  could  make  verv  desirable  homesteads. 
Dakota:  there  is  a  large  amount  of  land  now  under  cultivation  which 
can  be  obtained  on  lease  at  very  good  advantage.  Nicollet :  any  quantity 
of  land  to  be  obtained  under  the  homestead  act.  Olmsted :  one  of  the 
healthiest  localities  on  the  globe,  and  plenty  ot  good  rich  land,  capable 
of  producing  enormous  crops.  Steele:  much  good  land  waiting  for 
occupants.  Mower :  a  large  amount  of  land  to  rent  to  large  or  small 
farmers.  Le  Sueur:  plenty  of  work  for  laborers  and  mechanics;  good 
chance  for  small  farmers ;  plenty  of  land  of  good  quality  unoccupied, 
which  can  be  had  at  reasonable  rates.  Scott :  very  little  good  land  unoc- 
cupied. Blue  Earth :  a  large  extent  of  rich  land  unimproved.  Settlers, 
mechanics,  farmers,  and  laborers  of  every  kind  in  demand,  with  the  excep- 
tion of  factory  operatives.  Rice :  about  three-quarters  of  the  land  is 
unoccupied ;  plenty  of  wood  ;  plenty  of  room  for  labor.  Winona  :  very 
little  land  unoccupied,  and  it  is  of  rather  poor  quality;  good  mechan- 
ics and  farmers  in  demand.  Lands  held  by  non-residents  can  be  pur- 
chased at  reasonable  prices. 
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What  are  the  prices  of  farm  stoclc,  sound  and  in  good  condition  f 
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IOWA. 


Area,  35,228,800  acres.    Population  in  1S70,  1,191,721. 

Can  land  be  purchased  or  rented  in  your  district  suitable  for  small  farms 
OR  favorable  terms  f 

•Lee,  Henry,  Jetferson,  Louisa,  Washington,  Van  Buren,  Davis, 
Jones,  Jackson,  Floyd,  Dubuque,  Buchanan,  Alhunakee,  Ilowtird,  Scott, 
Clayton,  J>ohv ware,  Mitchell,  Winneshiek,  Chickasaw,  Bremer,  Wapello, 
Benton,  Jasper,  Johnson,  Mahaska,  Madison,  Dallas,  Keokuk,  Wayne, 
Riu^gold,  Clarke,  Shelby,  Pottawattamie,  Warren,  Union,  Harrison, 
3IilI.s,  Montgomery,  Polk,  Page,  Taylor,  Dickinson,  Black  Hawk,  Boone, 
Greene,  Carroll,  Crawford,  Story,  Sac,  Cerro  Gordo,  Woodbury,  Ham- 
ilton, and  Kossuth  :  all  respond  in  the  affirmative. 

^'kat  t*  the  price  per  acre  of  small  improved  farms  f  State  what  pro- 
prtion  has  been  under  cidtivationj  hoic  much  is  fenced^  and  the  kind  oj 
huUdings  f 

Lee:  from  $20  to  $75  per  Jicre,  according  to  location,  improvements, 
&c. ;  me^Iium  quality,  $50;  with  good  buildings,  orchards,  &C.,  from  one- 
balf  to  two-thirds  of  it  fenced.  Henry:  from  $20  to  $40:  all  fenced, 
and  under  cultivation ;  moderately  good  frame  buildings.  Jefters(m: 
the  price  averages  $25.  Louisa :  "from  $15  to  $25 ;  nearly  all  under  cul- 
tivation; mostly  frame  buildings.  Washington;  from  810  to $25.  Van 
Baren:  from  $15  to  $50;  about  one-half  under  cultivation,  and  about 
tvo-thinis  under  fence ;  the  buildings  are  generally  good,  one-third  ol 
tbem  of  brick,  and  two-thirds  frame.  Davis:  from  $10  to  $25;  one- 
thinl  nnder  cultivation ;  small  frame  or  log  houses.  Jones :  from  $20 
to*.30;  about  one-half  improved.  Jackson:  from  $20  to  $25;  wooden 
direllings,  do  barns.  Scott:  from  $25  to  $200;  one-half  under  cultiva- 
tion. Floyd:  from  $10  to  $25 ;  frame  buildings.  Dubuque:  from  $20 
to  ^40,  according  to  the  improvements  thereon,  and  the  location.  Bu- 
t'hauan  :  prices  depend  upon  the  quantity  under  cultivation,  and  kind  and 
quality  of  buildings,  ranging  from  $16  to  $30.  Allamakee:  from  $15 
to«f25;  one-fourth  improved,  and  fenced  ;  comfortable  buildings.   How- 

*  Names  of  counties  from  which  returns  have  been  received'. 
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ard:  from  $15  to  $30;  one-third  fenced;  generally  poor  fences  and 
cheap  buildings.  Clayton:  from  $20  to  $50.  Delaware:  from  $15  to 
8-35;  about  two-thirds  under  cultivation;  three-fourths  fenced ;  cheap 
buildings.  Mitchell:  from  $15  to  $5i),  according  to  location  and  the 
value  of  improvements.  Winneshiek:  the  average  is  about  $25; 
all  under  fence;  good  comfortable  bulidings.  Chickasaw:  about  $15; 
probably  two-thirds  fenced,  and  one-half  under  cultivation.  Bre- 
mer :  from  $20  to  $30 ;  from  one-third  to  two-thirds  under  cultivation. 
Wapello:  $20  to  $40;  one-half  fenced;  buildings  small.  Benton:  $20 
to  840 ;  this  being  a  prairie  country,  the  land  is  nearly  all  fenced ;  from 
one  half  to  three-fourths  under  cultivation,  with  a  fair  class  of  buildings, 
young  orchards,  &c.  Jasper:  from  $25  to  $40;  farms  about  two  thirds 
fenced,  and  not  cultiv^ated;  small  frame  buildings.  Johnson  :  from  $35 
to  $50 ;  one-half  or  two-thirds  fenced,  and  under  cultivation ;  with  com- 
fortable frame  buildings.  Mahaska :  $20  to  $50 ;  two-thirds  under  fenc>e, 
one-half  under  cultivation;  buildings  ordinary.  Madison:  $20  to  $30. 
Dallas:  from  $20  to  $40 ;  from  one-half  to  two-thirds  cultivated ;  the  same 
quantity  fenced  ;  buildings  tolerably  good.  Keokuk  :  from  $20  to  $25; 
one-half  under  cultivation  ;  three-fourths  fenced;  with  frame  house  and 
barn.  Wayne:  $20;  one-third  under  culti\"ntion ;  buildings  pretty 
good.  Ringgold:  $10  to  $20;  one-fourth  to  three-fourths  under  culti- 
vation, and  fenced;  log  and  frame  buildings.  Clarke:  $10  to  $15;  one- 
third  fenced  and  under  cultivation.  Shelby:  $15  to  $20;  one-half 
fenced  and  under  cultivation  ;  frame  dwellings,  log  stables  and  sheds. 
Pottawattamie:  $20  to  $40;  the  county  contains  over  600,000  acres  of 
land,  of  which  not  over  40,000  are  under  cultivation ;  buildings  gener- 
ally very  good.  Warren:  $15;  one-half  in  cultivation  and  fenced; 
wood  buildings.  Union:  $20  to  $25;  one-third  under  cultivation  and 
fenced;  buildings  not  very  good.  Harrison:  $20  to  $30;  one-third  un- 
der cultivation  and  fenced;  ordinary  farm  buildings.  Mills  and  Mont- 
goniery :  $20  to  $35 ;  small  farms  are  cheaper  i)er  acre  than  large,  with 
similar  improvements;  generally  good  buildings  for  a  new  country. 
Polk:  from  $25  to  $40 ;  one-third  under  cultivation;  frame  buildings. 
Page  and  Taylor:  $15  to  $20;  frame  buildings.  Dickinson:  $10  to 
>«20 ;  one-fourth  improved ;  buildings  small,  frame  or  log.  Black  Hawk : 
from  $12  to  $40;  three-fourths  under  cultivation  and  fenced;  small 
and  rather  inferior  buildings.  Boone,  Greene,  Carroll,  and  Crawford: 
from  $10  to  $40;  small  frame  and  log  buildings.  Story:  $25;  one-half 
improved;  frame  buildnigs.  Sac:  $15;  one-third  under  cultivation, 
and  fenced;  small  frame  buildings.  (3erro  Gordo:  $20  to  $30;  all  cul- 
tivated and  fenced;  wood  or  stone  houses.  Woodbur^^:  $10  to  $15; 
iminovements  rather  poor.  Hamilton:  $15  to  $25;  genemlly  wood 
buildings.  Kossuth  :  from  $0  to  $20,  according  to  location ;  some  of 
the  improved  farms  are  unfenced,  ciit tie  in  some  neighborhoods  being 
herded;  frame  buildings. 

WJuit  k  the  price  per  acre  of  tinimproved  landj  what  proportion  is  cleared^ 
and  hoic  muchy  if  any^  is  fenced  f 

Lee:  there  is  very  little  unimproved  land  in  this  immediate  vicinity; 
price  from  $5  to  $20  per  acre.  Henry:  prairie  land,  without  fence,  $10 
to  $20.  Jett'erson  :  $10 ;  about  one-half  cleared  and  fenced.  Louisa :  no 
land  of  any  considerable  amount  unimproved ;  nine-tenths  cleared,  seven- 
tenths  fenced.  Washington :  from  $5  to  $10 ;  about  one-half  cleared  and 
fenced.  Van  JBuren :  prairie  land,  $  10 ;  timber  laud,  $25 ;  one-half  under 
good  cultivation,  and  about  two-thinls  under  fence.  Davis:  $5  to  $15; 
all  pniirie  land ;  none  fenced.  Jones :  $12  to  $20.  Jackson :  $10  to  $20 ; 
prairie ;  not  fenced.    Scott :  $25  to  $50 ;  mostly  prairie ;  a  hirge  proi>or- 
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tion  of  the  land  is  fenced.  Floyd :  $5  to  $15.  Dubuque :  from  $5  to 
iM  accordin«r  to  location  and  soil ;  lauds  in  this  county  are  about 
ei]njilly  divided  into  timber  and  prairie.  Buchanan  :  about  $  10  for  unim- 
proved prairie.  Allamakee :  from  $4  to  $10.  Howard :  from  $3  to  $Io  ; 
all  prairie.  Clayton  :  $3  to  $20.  Delaware :  from  $10  to  $20  ;  mostly 
prairie;  no  fence.  Mitchell:  $4  to  $25;  prairie.  Winneshiek:  $1^. 
Chickasaw:  $5  to  $10;  prairie;  no  fence.  Bremer:  $5  to  $25;  no 
fence.  Wapello,  Benton,  Jasper,  and  Johnson :  from  $8  to  $15.  Mahaska, 
Dallas,  and  Madison :  $5  to  $20.  Keokuk,  Wayne,  Taylor,  and  Page :  from 
?5to  $10 ;  prairie.  Ringgold  :  $3  to  $10  for  prairie,  $10  to  $30  for  timber 
laDd.  Clarke:  from  $5  to  $10;  prairie.  Shelby:  prairie  land,  from  84 
to?I0;  timl>er  land,  from  $15  to  $40.  Pottawattamie:  from  $5  to  $20. 
Warren :  from  $4  to  10 ;  prairie ;  none  fenced.  Union  :  from  $5  to  $15. 
Harrison  :  prairie,  $5  to  $20 ;  timber  land,  from  $10  to  $40.  Montgom- 
ery: from  $6  to  $20;  almost  all  prairie.  Polk:  from  $5  to  $50.  Dick- 
inson: from  $1  50  to  $4  50;  all  prjiirie;  none  fenced.  Black  Hawk: 
from  $7  to  $15;  prairie;  no  fencing.  Boone,  Greene,  Carroll,  and 
Crawford:  from  $4  to  $15;  all  prairie.  Story:  $0;  prairie;  no  fence. 
Sac:  from  $3  to  $7 ;  prairie.  Cerro  Gordo:  $6  to  $10 ;  all  cleared  ;  no 
fence.  Woodbury:  $2  50  to  $10.  Hamilton:  from  $3  to  $15.  Kos- 
suth: from  $2  50  to  $15  for  prairie;  none  fenced. 

What  is  the  yearly  rent  of  small  improved  farms  f  If  rented  on  shares^ 
vkat  share  fhjes  the  owner  receive  f  Does  the  latter  provide  stocky  imple- 
mtnUt^  or  seeds  f 

Lee:  from  $2  50  to  $5  per  acre,  or  one-third  of  the  crop  raised,  the 
renter  finding  everything;  when  teams  and  seeds  are  furnished  by  the  laud- 
owner  he  gets  one-half.  Henry:  $4,  on  shares;  owner  receives  two- 
fifths.  Jefterson  :  $3  to  $4 ;  or  owner  receives  one-third  of  the  crop  and 
provides  seeds  only.  Louisa:  one-third  of  the  grain  ;  no  stock  or  seeds 
famished.  Washington:  if  close  to  town,  much  higher  than  far  away. 
Van  Buren  :  about  $2  50;  owner  receives  one-third,  tenant  furnishing 
everything;  ouedialfif  landlord  furnishes  everything  except  board ;  if 
he  famishes  board  also,  he  receives  two-thirds.  Davis:  $2  to  $2  50; 
on  shares,  one-third ;  if  owner  furnishes  he  receives  one-  lialf.  Jones,  Pot- 
tawattamie: $5  ;  shares  as  above.  Jackson,  Scott,  Floyd,  and  Dubuque : 
tbe  same.  Buchanan :  from  $2  to  $3 ;  on  shares  owner  receives  oue- 
thinl,  and  if  he  furnishes  everything  he  receiv^es  two-thirds.  Allama- 
kee: one  half  of  products,  each  furnishing  half.  Howard:  owner  re- 
ceives one-third  ;  if  he  furnishes  he  receives  one-half.  Clayton :  $3  ;  on 
shares  as  above.  Delaware :  $2  to  $3  ;  shares  as  above.  Mitchell  and 
Jasper:  $3  to  $5 ;  shares  as  abov  e.  Winneshiek  jind  Chickasaw :  the  same. 
Bremer  and  Wapello :  $3  to  $4 ;  shares  the  same.  Benton  :  from  $2  to 
|2  50 ;  shares  as  above.  Johnson  ;  $2  50  to  $5  ;  shares  as  above.  Ma- 
haska and  CTnion  :  $3;  and  shares  the  same.  Madison  and  Dallas :  $3; 
shares  as  above.  Keokuk,  Kinggold,  Clarke,  W^ayne,  Warren,  Taylor, 
Dickinson,  Page,  and  Shelby  :  $2;  shares  as  above.  Harrison:  land  draws 
<>ne-fhird,  labor  one-third ;  stock,  implements,  &c.,  the  remaining  third. 
Montgomery:  $6  to  $15;  all  prairie.  Polk:  owner  receives  one-third 
and  furnishes  nothing.  Black  Hawk :  terms  exceedingly  favorable  to 
winters.  Boone,  Greene,  Carroll,  and  Crawford:  from  $5  to  $12;  on 
shares  the  o\^ner  receives  one-half.  Story,  Sac,  Woodbury,  Hamilton, 
and  Kossuth  :  owner  receives  one-third,  furnishing  nothing. 
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What  are  the  chief  articles  of  prodtiction,  and  what  are  the  present pr 
of  tico  or  three  of  them  f 
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Counties. 


Madison,  Hamilton. 

K«s8utli,  Benton. 

Jones,  Cliickasaw,  Keokuk,  Wayne,  She 

Polk,  Boone,  Greene,  Carroll,  Crawl 

Storv,  Sae,  Cerro  Gordo,  Woodbury. 
Floyd,' Mitchell. 
Clayton,  Howard,  Black  Hawk. 
Delaware,  Mahaska,  Warren. 
Ja«per,  Johnson. 
Delaware,  Warren. 
Jackson,  Allamakee. 
Dubuque,  Lee,  Dickinson. 
Louisa,  Montgomery,  Harrison,  Clarke. 
.Jefferson,  Van  Bureu. 
Taylor,  Wai)ello. 
Henry,  Ring<;old,  Scott. 
Clarke,  Wairen. 
Jasper,  Shelby,  Harrison,  Polk,  Black  Hn 

Delaware. 
Benton,  Hamilton. 
Jones,  Jackson,  Floyd,  Chickasaw,  Bre 

Johnson,  Madison,  Montjifomery,  Bo 

Greene,    Carroll,    Crawford,   Sac,   C 

Gordo,  Kossuth. 
Woodbury,  Taylor. 
Allamakee,     Winneshiek,     Page,     Dj 

Mitchell. 
Van    Buren,   Clayton,   Keokuk,   Rlug| 

Union,  Scott. 
Lee,  Henry,  Wapello. 
Jefferson,  Wayne,  Dickinson. 
Jones,  Harrison,  Delaware. 
Benton,  Van  Buren,  Howard,  Winnesl 

Jasper,  Shelby,  Kossutb. 
Henrj^,  Louisa,  Scott,  Floyd,  Davis,  Ta 

Ringgold,  Dickinson,  Cerro  Gordo,  W 

bury,  Hamilton. 
Lee,  Jefferson,  Dubuque,  Clayton,  Chi 

saw,  Keokuk,  Wayne. 
Boone,  Greene,  Carroll,  Crawford. 
Kossuth,    Scott,    Bremer,    Jasper,     He 

Dubuque,  Johnson,  Ringgold,  I^ickii 

Han-ison. 
Louisa,  Allamakee,  Warren. 
Shelby,  Woodbury. 
Allamakee,  Scott. 
Winneshiek,  Black  Hawk. 
Dubuque,  Montgomery. 
Van  Buren. 
Ringgold. 
Henry. 


What  is  the  distance  to  a  marlcet  town^  a  railroad  station^  or  a  steanu 
landing  f 

Lee :  we  are  on  the  Mississippi  Kiver  and  have  markets  all  around 
and  transportation  both  by  river  and  rail.  Henry :  a  railroad  pai 
throug^h  the  county  town.  Jefterson  :  markets  every  0  miles.  Loui 
steamboat  landing  from  16  to  22  miles ;  railroad  station  IJ  to  12  mi 
Washington:    railroad  running   through   this  di\ision.     Van  Bui 
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railroad  stations  from  3  to  6  miles  apart ;  no  farm  more  than  15  miles 
from  a  stiition.     Davis :  four  railroads  run  through  county  seat,  and  we 
will  have  another   soon.    Jones :  one  railroad  in  the  county,  and  more 
Id  coarse  of  construction.    Jackson :  our  county  town  is  a  market ;  20 
miles  to  railroad  and  steamboat.     Scott :  river  and  railroad  through 
Davenport,  the  comity  seat.    Floj'd:  two  railroads.    Dubuque:  fiom 
1  to  13  miles.     Buchanan :  railroad  through  the  center  of  the  county. 
Allamakee :  county  town  at  steamboat  landing.    Story,  Jasper,  Madi- 
am,  aud  Howard  :  railroad  through  each  county.    Clayton  :    15  miles 
is  the  most  distant  point  from  either.     Delaware  :    two  railroads  run- 
ning through  the  county ;   40  miles  from  Mississippi  Iliver.    Mitch- 
ell: railroad    station    within   15    miles   of  any  part  of  the    county. 
Winneshiek:  railroad  through  the  county,  and  six  stations  within  the 
county.    Chickasaw  :  there  are  four  railroad  stations  within  the  county, 
and  no  part  is  over  12  miles  from  market.     Bremer :  from  3  to  15  miles 
to  railroad    station.     Wapello :   railroad  stations  within    10    miles    of 
remotest  part  of  county.    Benton :  from  3  to  15  miles  from  a  railrofid 
station.     Johnson:  10  miles  is  the  fju'thest  from  a  station.    Mahaska: 
the  county  seat  is  a  market,  and  there  are  three  railroad  stations  within 
the  countv.     Dallas :  three  railroad  stations  within  7  miles.    Keokuk : 
30  miles.     Wayne :   20  miles.    Ringgold  :  9  miles  from  north  line  of 
coonty,  and   22  miles  from  county  seat  to  Afton  station.    Clarke :    a 
railroad  through  Osceola,  the  county   seat.      Shelby:    from  4  to  10 
miles.   Pottawattamie :  four  railroads  traverse  the  county,  and  the  Mis- 
aoari  River   forms  its  western  boundary.     Warren:    18  miles  to  rail- 
road station.      Union:    a  railroad    passes  through   the  county  seat. 
Harrison :   5   miles   to  railroad  station.    Montgomery :  3  miles  from 
railroad    station,  6  miles  from   steamboat  landing.     Polk:   from  1  to 
15  miles ;    two  railroads.    Page :  15  miles  to  railroad  station.     Tay- 
lor: 25  miles.    Dickinson :  60  miles  to  railroad  station,  and  80  miles  to 
steaml>oat  landing.     Black  Hawk  :  good  markets  on  a  line  of  railway 
from  J  mile  to  20.    Boone,  Greene,  Carroll,  and  Crawford :  to  railroad 
station  from  1  to  12  miles.     Sac:  14  miles.    Cerro  Gordo:  20  miles. 
Woodbury:  both  railroad  and  steamboat  communication.     Hamilton: 
6  miles  from  railroad  station.    Kossuth  :  40  miles  to  railroad  at  present, 
bat  one  will  soon  be  completed  through  this  division  to  Algona. 
What  in  the  general  quality  of  land,  and  the  kind  of  timber  f 
Lee:  bottom  aud  upland  prairie  of  the  first  quality;  plenty  of  timber 
for  all  ortlinary  purposes,  consisting  of  oak,  walnut,  elm,  cottonwood, 
hickory,  sycamore,  hard  and  soft  maple,  &c.     Henry :  rich  black  loam  ; 
the  timber  is  oak,  walnut,  hickory,  elm,  &c.    Jefferson :  good  land  ;  the 
timber  is  oak,  hickory,  maple.    Louisa:  good;  oak,  hickory,  walnut, 
elm.    Washington :  good.   Van  Buren  :  the  land  is  good ;  timber — oak, 
hickory,  ash,  hackberry,  hard  and  soft  maple,   elm,   walnut,   cherry, 
Cottonwood,  &c.    Davis :  black  sandy  soil ;  oak,  walnut,  and  hickory, 
Jones :  deep  rich  soil ;  timber — generally  oak.  Jackson  :  superior  land ; 
timber — maple,  oak,  hickory,  and  walnut.  Scott:  land  generally  good; 
timlier  scarce— oak,  hickory,   and   walnut.    Floyd:    good   land,   clay 
subsoil ;  timber— jack-oak  and  poplar.    Dubuque :  rolling  prairie,  black 
Joam  surface  soil,  subsoil  clay;  the  timber  is  mostly  oak,  in  some  locali- 
ties hard  and  soft  maple,  black  and  white  walnut,  hickory  and  poplar. 
Bachaoan :    good  prairie  lands,  with  timber  along  the  streams,  princi- 
pally oak,  some  hickory,  elm,  &c.     Allamakee:  prairie;  oak,  maple, 
and'birch.     Howard :  the  land  is  excellent ;  limestone  rock,  and  small 
p^ves  of  oak  timber,  except  on  the  river  borders ;    there  all  kinds. 
Clayton:  rich  black  loam,  with  clay  subsoil;  oak,  maple,  elm,  bass 
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wood,  and  some  hickory  and  ash ;  soft  maple  on  low  bottoms.  Dela- 
ware :  sandy  loam  and  some  clay  subsoil ;  timber — principally  oak, 
some  maple  and  basswood.  Mitchell :  deep  rich  black  loam,  no  better 
anywhere ;  white  and  red  oak,  white  and  black  walnut,  mai)le,  elm, 
hickor}',  and  basswood.  Winneshiek:  black  sandy  loam;  timber — 
principally  oak.  Chickasaw  :  black  loam  ;  oak,  with  some  maple,  elm, 
&c.  Bremer :  very  rich  black  loam  ;  the  timber  is  oak,  maple,  bass- 
wood,  and  white  walnut.  Wapello :  quality  of  land  No.  1 ;  timber 
— oak,  elm,  black  walnut,  hackberry,  and  cottonwood.  Benton :  the 
soil  is  a  choice  rich  loam  ;  timber — oak,  cottonwood,  elm,  maple,  hick- 
ory, basswood,  &c.  Jasper:  excellent  land;  timber  is  hickory,  ojik, 
lime,  black  and  white  walnut.  Johnson:  deep,  rich,  vegetable  mold; 
hickory,  white,  burr,  red,  and  black  oak,  black  and  white  walnut,  maple, 
elm,  birch,  and  cottonwood.  Mahaska:  good  rich  prairie;  white  oak 
and  walnut.  Madison:  prairie;  oak.  Dallas:  good  black  soil  about 
two  feet  deep ;  timber  light.  Keokuk:  deep  black  soil ;  oak, hickory, 
and  black  walnut.  Wayne:  good;  timber  fair,  liinggold:  good 
prairie  soil,  18  to  3G  inches;  timber — oak,  ash,  hickory,  maple,  cotton- 
wood, elm,  &c.  Clarke :  good  land ;  walnut,  elm,  cottonwood,  white 
and  burr  oak.  Shelby:  prairie  land  A  No.  1;  black  walnut,  oak, 
hickory,  and  elm.  Pottawattamie:  the  blufts  are  solid  beds  of  marl, 
the  prairies  the  richest  mulatto  soil,  from  3  to  20  feet  deep  ;  red  oak, 
post  oak,  black  walnut,  hickor^' ,  and  cottonwood.  Warren  :  rich  black 
loam,  with  oak,  hickory,  and  walnut  timber  along  the  streams.  Union: 
generally  rolling  i)rairie.  Harrison :  the  best  of  soil ;  oak,  black  walnut, 
elm,  cottonwood,  hickory.  Montgomery :  the  most  productive  soil  in 
the  West ;  hard  wood  on  high  land,  soft  wood  on  low.  Polk:  prairie; 
oak  and  cottonwood,  some  black  walnut  and  hickory.  Page:  good  rich 
soil;  timber — oak,  elm,  hickory,  maple,  and  basswood.  Taylor:  the 
land  is  as  good  as  any  in  the  West  or  elsewhere.  Dickinson :  black 
loam  with  clay  subsoil ;  timber — oak,  ash,  elm,  hackberry  and  black 
walnut.  Black  Hawk :  rich  loam,  some  limestone  clay ;  maple,  oak, 
hickory.  Boone,  Greene,  Carroll,  and  Crawford :  rich  alluvial,  gently 
rolling  prairie ;  the  timber  is  oak,  walnut,  ash,  hickory,  linden,  and  elm. 
Story :  land  good  ;  oak,  elm,  walnut,  and  cottonwood.  Sac :  the  soil  is 
a  black  loam  and  very  productive ;  oak,  walnut,  basswood,  and  elm. 
Cerro  Gordo:  black  loam;  oak,  black  walnut,  basswood.  W^oodbury: 
good ;  cottonwood,  oak,  elm,  ash.  Hamilton  :  black  loam  ;  oak,  hickory, 
basswood,  elm,  black  walnut,  maple,  &c.  Kossuth:  deep  and  rich 
prairie  land;  the  timber  is  oak,  ash,  linden,  cottonwood,  maple,  black 
walnut,  butternut,  hickory,  and  elm. 

For  ichat  kind  of  labor  is  there  a  demand  f 

Lee:  farm  and  house  labor  generally  in  demand.  Henry,  Jefferson, 
Jones,  Floyd,  Buchanan,  Howard,  Winneshiek,  Madison,  Wayne,  Polk, 
Page,  Dickinson,  Black  Hawk,  Story,  and  Sac:  farm  labor  principally. 
Louisa:  all  kinds  of  common  labor,  not  mechanical.  Washington:  hard 
labor.  Van  Buren :  farm  hands  and  mechanics  of  all  kinds.  Davis: 
all  kinds.  Allamakee,  Mitchell,  Jasper,  Dallas,  Warren,  and  Hamilton  : 
all  kinds,  liinggold:  nearly  all  kinds.  Jackson  :  mechanical  and  agri- 
cultural. Scott:  very  little  demand  at  present.  Dubuque:  agricultural 
and  mechanical.  Clayton  :  common  laborers  and  builders.  Delaware, 
Keokuk,  Taylor,  and  Cerro  Gordo  :  farm  and  mechanical.  Chickasaw : 
mostly  farm  labor,  but  a  great  variety  of  work  is  done  here.  Bremer: 
common  labor,  farm  labor,  female  labor,  blacksmiths,  &c.  Wapello : 
coal  miners,  railroad  laborers,  and  female  servants.  Benton :  there  is 
no  special  demand  for  any  kind  of  labor  at  present,  although   most 
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laborers  find  remunerative  employment.  Johnson :  just  at  this  time  the 
demand  for  labor  is  very  limited.  Mahaska:  coal  miners  and  farmers. 
Clarke:  common  labor  mostly.  Shelby :  farm  and  mechanical.  Potta- 
wattamie :  agricultural  laborers  and  house  servants.  Union :  carpen- 
ters more  than  any  other.  Harrison:  farm  labor,  also  carpenters, 
wagon-makers,  cabinet-makers,  cheese-makers,  and  especially  all  kinds 
of  female  help.  Montgomery :  common  labor.  Boone,  Greene,  Carroll, 
and  Crawford :  farm  laborers  and  coal  miners.  Woodbury :  just  now 
labor  is  not  in  demand.  Kossuth :  farm,  dairy,  mechanical,  and  common. 
What  mills  or  faxitorieSj  if  any,  are  in  operation  ar  in  progress  requiring 
skilled  labor  f 

Lee :  no  demand  at  this  time  for  any  skilled  labor.    Henry :  tw^o  flour- 
mills,  two  woolen  factories,  two  wagon  factories,    one  machine-shop, 
&c.    Jefferson :  woolen  factories.    Louisa :  woolen  factory,  saw  and  grist 
mills.    Washington :   flour-mills.    Van  Buren :   four  woolen  factories, 
four  steam  flour-mills,  four  water  flour-mills,  one  paper-mill,  one  large 
agricultural  implement  factory,  and  four  pottery  establishments.    Davis : 
two  grist-mills  and  one  planing-mill.    Jones :  but  little  manufacturing 
of  any  kind  done  here,  although  we  have  plenty  of  good  water-power 
and  building  materials.    Jackson :  woolen  and  carriage  manufactories. 
Scott :    one  woolen-mill,  machine-shops,  cabinet-shops,  boot  and  shoe 
factories.    Dubuque :  woolen  factories,  saw  and  flour  mills,  paper-mills, 
and  manufaetories  of  iron,  wood,  and  leather,  in  their  various  branches. 
Buchanan :    one  very  large  flour-mill  at  Independence.    Allamakee : 
flour-mills,  saw-mills,  and  woolen  factories.    Delaware :  machine  and 
carriage  factories,  foundery,  woolen  factory.    Polk:  ten  saw-mills,  five 
flonr-mills,  two  woolen-mills.    Mitchell:  woolen-mills,   grist  and  saw- 
mills, founderies  for  the  different  varieties  of  farm  machinery.    Winne- 
shiek :  thirteen  flour-mills,  one  paper-mill,  two  w  oolen  factories.    Chicka- 
saw: flour  and  saw  mills  only.    Bremer:  two  flour-mills,  one  woolen 
factory,  one  foundery,  two  cabinet- shops.    Jasper :  six  woolen  factories, 
and  some  twenty  grist-mills.    Johnson:  two  woolen  fiictories  and  one 
paper-mill,  one  oil  factory,  flax  factory,  carriage  factory,  and  seven  flour- 
mills.    Mahaska:   several  woolen  factories,  two  founderies,  and  some 
twelve  or  fifteen  large  flour-mills.    Madison :  woolen-mills.    Dallas : 
flour-mills  and  woolen  factories.    Keokuk :  two  woolen  factories  and  ten 
^ist-mills.     Wayne :   one  good  grist-mill,   one  woolen-mill ;  others  in 
process  of  erection.    Ringgold :  steam  saw  and  grist  mills.    Clarke : 
woolen-mills,  steam  saw  and  grist  mills,  and  planing-mill.    Shelbj^ :  a 
few  saw  and  grist  mills.      Pottawattomie :  woolen-mills,  founderies, 
steam,  saw,  and  grist  n)ills,  broom  factories.    Warren  :  saw-mills,  flour- 
mills,  woolen  factories.     Harrison  :   flour-mills,  woolen  factories,  and 
saw-mills.    Montgomery:  twelve  flour-mills  and  ten  steam  saw-mills, 
one    factory ;  a  good  opening  for  factories  of  all  kinds.     Dickinson : 
grist  and  saw  mills.     Black  Hawk :  flour-mills,  woolen  factory,  cabinet- 
shop.    Boone,  Greene,  Carroll,  and  Crawford:  woolen-mill,  machine- 
shops,  &c.     Story:   flour-mills  and  woolen-mill.     Siic:  saw   and  grist 
mills.     Cerro  Gordo  :  nine  saw-mills,  four  flour-mills.    Woodbury  :  saw 
and  grist  mills.    Taylor :  grist  and  saw  mills,  steam  and  water  power ; 
woolen  factory,  &c. 

Are  there  in  your  vicinity  any  railroads  or  other  public  works  in  pro- 
gress requiring  common  labor  f    If  so,  how  far  distant  f 

Jefferson  :  one  railroad  in  progess  running  through  the  county.  Lou- 
isa :  one  about  completed,  another  in  progress.  Van  Buren  :  the  Des 
Moines  Valley  Railroad  Company  are  changing  the  track  of  their  road,  find 
working  about  200  hands.    Davis  :  two  railroads  through  the  county. 
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Jones:  some  railroads  about  bein<]^  built ;  no  demand  for  common  labor  yet. 
Jackson:  a  railroad  half  a  mile  distant.  Scott:  Rock  Island  arsenal,- 
Rock  Island  bridge,  Mississippi  River  improvements,  and  Davenport 
and  St.  Paul  Railroad  a  few  miles  distant.  Howard :  25  miles  away. 
Clayton:  there  are  railroads  in  process  of  construction,  having  their 
initial  point  in  the  county  town  of  this  county.  Mitchell:  a  railroad 
through  the  county  is  already  completed,  and  we  hope  to  have  more 
soon.  Wapello :  two  railroads.  Benton :  a  railroad  being  built  through 
Cedar  Valley.  Johnson :  a  railroad  to  run  through  the  county  has  been 
in  progress,  but  work  is  now  suspended.  Mahaska :  one  railroad  is  be- 
ing built  through  the  center  of  the  county,  running  north  and  south, 
called  the  Iowa  Central.  Madison  and  Dubuque :  a  railroad  to  be  built 
Dallas  and  Keokuk :  a  railroad  runs  directly  through  the  center  of 
each  county.  Ringgold :  a  railroad  22  miles  distant.  Pottawattomie :  2 
miles  from  Council  Bluffs  a  railroad  and  Deaf  and  Dumb  Asylum. 
Warren  :  a  railroad  in  progress  through  the  county  town.  Montgomery: 
a  railroad  in  the  immediate  vicinity.  Polk :  two  railroads  completed, 
none  now  in  progress.  Taylor  and  Delaware :  a  railroad  in  progress 
directly  through  each  county.  Dickinson  :  15  miles  distant.  Black  Hawk: 
two  running  through  our  city.  Waterloo,  Boone,  Greene,  Carroll,  and 
Crawford  :  the  Northwestern  Railroad  runs  through  this  division,  em- 
ploying many  hands.  Story  :  20  miles.  Sac :  about  25  miles  off.  Cerro 
Gordo:  two  railroads,  both  crossing  the  district.  Woodbury:  yes;  60 
miles.    Kossuth  :  one  railroad  running  through  this  division. 

Please  state  any  advantages  which  your  district  can  offer  to  laborers^  me- 
chanics^  or  small  farmers.  Is  there  much  land^  of  good  quality  and  well 
watered^  yet  unoccupied  f 

Lee:  mechanics  do  well  here,  also  small  farmers;  land  of  good  qual- 
ity is  all  occupied.  Henry:  to  the  latter  question,  yes.  Jefferson: 
there  is  a  large  amount  of  land  yet  unoccupied  which  can  be  purchased 
at  reasonable  rates ;  there  is  also  a  demand  for  mechanical  labor,  but 
capital  is  needed.  Louisa  :  there  is  a  demand  for  common  laborers  and 
small  farmers;  no  land  of  any  considerable  amount  unoccupied.  Wash- 
ington: as  good  a  chance  to  work  as  a  man  wants;  any  amount  of  un- 
occupied land  to  be  obtained  if  desired.  Van  Buren:  one-third  of 
the  best  land  is  yet  unoccupied,  and  it  is  cheap ;  there  is  good  hard- 
wood in  abundance ;  coal  plenty,  and  wa£er-power  unlimited ;  mechan- 
ics are  wanted.  Davis :  plenty  of  land  unoccupied ;  a  fine  opening  for 
men  of  small  or  large  means.  Jones :  raising  hogs,  cattle,  and  corn  is 
the  most  profitable  business ;  great  profits  will  also  arise  from  the  ad- 
vance in  the  price  of  land,  in  consequence  of  the  construction  of  the 
j)roposed  railroads.  Jackson :  good  schools  and  churches ;  plenty  of 
timber  and  stone  for  building;  lime,  water-power,  healthful  climate, 
and  a  people  who  pay  their  debts.  Dubuque:  in  this  county,  we 
have  a  city  with  a  population  of  about  20,000  inhabitants,  furnishing 
a  home  market  for  vegetables,  butter,  poultry,  &c. ;  about  one-half 
of  the  land  in  this  county  is  unoccupied,  well  watered,  and  of  good 
quality.  Buchanan :  some  very  fine  prairie  lands  yet  unoccupied,  and 
good  opportunities  to  obtain  farms  at  reasonable  prices.  Howfird: 
any  amount  of  unoccupied  land  in  the  hands  of  speculators;  we  want 
anybody  who  will  work ;  the  water  is  excellent.  Clayton :  we  want 
both  labor  and  capital  to  utilize  our  fine  water  power,  and  develop  the 
rich  manufacturing  advantages  of  our  new  country,  but  skilled  labor 
without  capital  is  useless.  Delaware:  common  laborers  get  $1  25  a 
day;  mechanics,  from  $2  50  to  $4  per  day;  plenty  of  land  to  be  ob- 
tained on  reasonable  terms.     Mitchell :   as  good  inducements  for  all 
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kinds  of  laborers  as  there  are  in  tbe  country.  TVinnesbiek:  some 
good  land  unoccupied,  but  all  beld  by  speculators  and  non-residents ; 
prices  varying  from  $5  to  $15  per  acre;  fine  stock-raising  country. 
Chickasaw :  tliere  is  a  very  good  opening  for  the  classes  of  labor  that 
are  common  to  a  farming  country;  farmers  of  small  means  can  do  well. 
Bremer :  the  same  as  above.  Wapello :  good  land,  well  tinibered,  plenty 
of  stone,  and  unlimited  quantities  of  bituminous  coal.  Benton :  plenty 
of  land  unoccupied.  Jasper:  good  wages  and  cheap  living  for  laborers; 
fertile  and  cheap  lands  for  farmers.  Johnson :  a  soil  unsurpassed  in 
richness;  healthful  climate,  and  an  enterprising  and  industrious  popula- 
tion, w  ith  easy  access  to  a  market.  Mahaska :  laborers,  mechanics,  and 
small  farmers  can  always  find  employment  at  good  wages ;  plenty  of 
land  of  the  best  quality.  Dallas  and  Keokuk :  the  best  lands  in  the 
United  States  inviting  tillage.  Wayne :  land  of  excellent  quality,  and 
cheap.  Kinggold :  plenty  to  accommodate  thousands  of  applicants  for 
small  farms.  Clarke :  the  same  as  above.  Shelby  and  Pottawattomie : 
unsurpassed  inaucements  to  settlers  of  limited  means,  and  all  others. 
WaiTcn,  Union,  Harrison,  and  Montgomery:  the  same.  Page:  the 
garden-spot  of  the  world.  Taylor :  settlers  with  smdll  means  get  the 
benefit  of  the  range  for  cattle  and  all  the  hay  they  need,  without  fenc- 
ing, with  the  richest  of  land.  Dickinson :  the  best  of  land  at  a  low 
price ;  there  is  also  vacant  Government  land  that  may  be  taken  as 
homesteads.  Black  Hawk  :  profitable  employment  for  all  who  are  w  ill- 
ing  to  work.  The  healthfulness  of  the  country  is  remarkable.  Boone, 
Greene,  Carroll,  and  Crawford:  several  thousands  of  small  farmers  are 
wanted,  and  brickmakers  are  especially  needed.  Story:  mechanics 
can  find  plenty  of  work  at  fair  wages;  plenty  of  improved  prairie  land 
of  good  quality,  at  fair  prices.  Sac :  many  hundred  thousands  of  acres 
of  farming  land  yet  unoccupied ;  this  county  is  fast  filling  up,  and  there 
is  a  demand  for  mechanics  of  every  trade.  Cerro  Gordo:  as  above: 
average  price,  $4  per  acre.  Hamilton  :  plenty  of  desirable  land,  and 
abundance  of  coal  for  fuel ;  all  kinds  of  mechanics  needed  here.  Kos- 
suth :  a  large  area  of  cheap  lands  and  a  healthful  climate ;  a  fair  de- 
mand for  all  kinds  of  labor,  and  superior  advantages  for  small  farmers. 
What  are  the  prices  of  ordinary  farm  stocky  sound  and  in  good  con- 
dition f 
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MISSOUEI. 

Area,  41,824,000  acres;    population   in   1870,  1,721,254. 

Can  land  be  purchased  or  rented  in  your  district  suitable  for  small  farms 
on  favorable  terms? 

*  Franklin,  Cape  Girardeau,  Wayne,  Butler,  Kipley,  Carter,  Oregon, 
Shannon,  Reynolds,  Iron,  Mississippi,  Sullivan,  Bates,  Cass,  Johnson, 
Cole,  Miller,  Lewis,  Randolph,  and  Macon :  it  can. 

What  is  the  price  per  acre  of  small  improved  farms?  8tate  what  pro- 
portion has  been  under  cultivation^  how  much  is  fenced^  and  the  kind  of 
buildings. 

Franklin:  from  $20  to  $25  per  acre;  one-fourth  under  cultivation; 
buildings  ordinary.  Cape  Girardeau,  Perry,  Bollinger,  and  Madison : 
average  price,  $10;  about  one-third  under  cultivation;  buildings,  log 
and  frame.  Wayne,  Butler,  Ripley,  Carter,  Oregon,  Shannon,  Reynolds, 
and  Iron:  fi*om  $2  to  $100,  according  to  location;  about  one-fourth 
under  cultivation  and  fence ;  buildings  principally  log.  Mississipi>i :  $S 
to  $10 ;  one-quarter  under  cultivation  ;  ordinary  buildings.  Livingston : 
from  $10  to  $35,  according  to  location  and  improvements ;  about  one- 
fourth  under  cultivation  ;  mostly  frame  buildings.  Sullivan :  from  $1 
to  $8 ;  one-fourth  under  cultivation  ;  one-third  fenced ;  buildings,  hewed 
log  and  frame.  Bates  and  Cass :  from  $10  to  $25 ;  such  farms  generally 
have  from  40  to  100  acres  in  cultivation  and  fenced ;  the  buildings 
are  ordinary;  excellent  farming  lands,  with  abundance  of  coal,  timber, 
and  water.  Johnson,  Cole,  and  Miller:  $15  to  $25;  one-third  in 
cultivation,  and  fenced;  small  frame  buildings.  Lewis:  $20  to  $30; 
one-half  to  two-thirds  in  cultivation;  buildings,  log  or  frame.  Ran- 
dolph: $15  to  $20.  Macon:  $12  to  $25;  one-half  under  cultivation; 
two-thirds  fenced ;  buildings  poor. 


*  Names  of  counties  from  which  returns  have  been  receive<l. 


INFORMATION   FOB   IMMIGRANTS. 


93 


What  is  the  price  per  acre  of  unimproved  land?  WJiat  proportion  is 
cleared^  and  hoic  mueh^  if  (t^y^  is  fenced  f 

Franklin,  Gasconade,  and  Osage :  from  $10  to  S15  per  acre ;  one-sixtli 
cleared ;  none  fenced.  Cape  Girardeau,  Perry,  Bollinger,  and  Madison  : 
85  to  88 ;  none  cleared,  but  there  is  such  a  good  market  for  wood,  that 
it  will  generally  pay  for  clearing  and  fencing.  Wayne,  Butler,  liipley, 
Carter,  Oregon,  Shannon,  Reynolds,  and  Iron:  from  $1  to  $10;  one- 
fifth  cleiired  and  under  fence.  Mississippi :  82  to  $10 ;  all  timber.  Liv- 
ingston :  from  85  to  820;  prairie  land  generally,  with  timber  adjoining. 
Sullivan :  average,  85.  Bates  and  Cass :  from  $5  to  820 ;  prairie ;  not 
fenced.  Johnson:  810  to  815;  prairie.  Cole  and  Miller:  ^ly  to  815; 
very  little  cleared  or  fenced.  Lewis:  ^Q  to  820;  mostly  prairie,  with 
timber  enough  for  fencing;  all  timber  land  from  815  to  825 ;  and  near 
the  river  a  good  market  for  wood  at  8^  per  cord.  Randolph :  from  810 
to  815.    Macon:  ^iy  to  815;  none  fenced. 

What  is  the  yearly  rent  of  small  improved  farms  f  If  rented  on  shares^ 
whxit  sJiare  does  tlie  owner  receive  f  Does  tlie  latter  provide  stocky  imple- 
mentSy  or  seeds  f 

Franklin,  Gasconade,  and  Page :  from  8100  to  8150 ;  on  shares,  owner 
receives  one-third ;  and  if  he  provides  stock,  implements,  &c.,  he  re- 
ceives one-half.  Cape  Girardeau,  Perry,  Bollinger,  and  Madison :  a  farm 
of  75  or  100  acres,  with  20  or  30  acres  under  cultivation,  8100  per  an- 
num ;  shares  same  as  above.  Wayne,  Butler,  Ripley,  Carter,  Oregon, 
Shannon,  Reynolds,  and  Iron:  from  825  to  8100;  shares  as  above.. 
Mississippi :  83  to  8^  per  acre ;  10  to  12  bushels  of  corn  to  the  acre. 
Livingston :  82  per  acre,  cash ;  shares  same  as  above.  Sullivan :  from 
875  to  8100  cash  rent:  shares  as  above.  Bates  and  Cass:  from  82  50 
to  ^o  cash  rent  per  acre ;  shares  as  above.  Johnson :  from  82  to  83  per 
a<;re,  or  one-third  of  the  produce.  Cole  and  Miller:  83  to  ^b ;  shares  as 
above.  Lewis :  82  to  83 ;  on  shares,  owner  receives  one-third  in  shock 
and  crib  and  pays  for  repairs.  Randolph :  owner  i  ecei  :es  two-thirds 
and  furnishes  nothing.    Macon :  81,  or  one  third  of  t  lie  (!iop. 

Wliat  are  tlie  chief  articles  of  productionj  and  what  ai  e  th  •  present  prices 
of  two  or  three  of  tliem  ! 


Articles  of  production. 

Prices. 

Coui:  ties. 

Wheat.... 

..per  bushel.. 

|0  80 

Cole,  Miller. 

Do 

......do...... 

$0  80  to 

1  25 

Wayue,  Butler,  Rip  ey,  Carter,  Oregon, 
Sliacuou,  Reynolds  Iro  i. 

Do 

do 

75 

Johnson,  Bates,  Cass. 

Do 

do 

85 

Franklin,  Gasconade,  Dsa  ;e. 

Do 

do 

90 

Livingston. 

Do 

do 

1  00 

Mississippi,  Sullivan,  ]  ,e\\  is,  Macon. 

Do 

do 

1  25 

Cape  Girardeau,  Perry  ,  Bu  Qinger,  Madison. 

Corn 

do 

40 

Bates,  Cass. 

Do 

do 

40  to 

1  00 

Wayue,  Butler,  Ripl  ^y,  Carter,  Oregon, 
Shannon,  Reynolds,  Iro  i. 

Do 

do 

50 

Frauklin,  Gasconade,  ( »sa;.  e,  Cole,  MiUer. 

Do 

do 

50  to 

80 

Lewis,  Macon. 

Do 

do 

70  to 

75 

Mississippi,  Livingston . 

Do 

do 

95 

Cape  Girardeau,  Perry,  Bo  linger,  ^^ladison. 

Oats 

do 

35  to 

40 

Sullivan,  Livingston. 

Do 

do 

35  to 

75 

Wayue,  Butler,  Riph  y.  Carter,  Oregon, 
Shannon,  Reynolds,  Iro  . 

Do 

do 

50 

Cole.  Miller. 

Potatoes  . . 

do 

25 

Bates,  Cass. 

Do 

do 

40 

Johnson. 
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What  18  tlie  distance  to  a  marlcet  toicrij  a  railroad  station,  or  a  steamboat 
landing  f 

Fraukllii,  Gasconade,  and  Osage :  Union,  the  county  seat,  located 
about  the  center  of  the  county,  is  10  miles  distant  from  Washington,  a 
town  situated  on  the  Pacific  Railroad  and  Missouri  River,  55  miles 
from  St,  Louis ;  macadamized  road  from  Union  to  Washington.  Cape 
Girardeau,  Perry,  Bollinger,  Madison:  Cape  Girardeau  and  Perry 
counties  border  on  the  Mississippi  River ;  two  railroads  run  through 
Cape  Girardeau,  Bollinger,  and  Madison  counties ;  a  good  market  and 
easy  of  access.  Wayne,  Butler,  Ripley,  Carter,  Oregon,  Shannon, 
Reynolds,  Iron :  from  1  mile  to  100  miles.  Mississippi :  the  east  side 
of  this  county  borders  upon  the  Mississippi  River ;  a  railroad  runs 
through  the  county.  Livingston:  Hannibal  and  St.  Joseph  Railroad 
runs  tlirough  the  county ;  two  railroads  now  building,  and  two  more  in 
contemplation.  Sullivan:  35  miles  to  rjiilroad.  Bates  and  Cass: 
from  1  to  CO  miles.  Johnson  :  Warrensburg,  the  county  seat,  is  on  the 
Pacific  Railroad;  steamboat  lauding  30  miles.  Cole  and  Miller: 
Jefferson  City,  a  market  town,  railroad  station,  and  steamboat  landing, 
is  on  the  north  line  of  the  county.  Lewis:  two  steamboat  landings  iu 
this  county.  Randolph :  immediately  on  North  Missouri  Railroad. 
Macon  :  from  1  to  10  miles. 

What  is  the  general  quality  of  land,  and  the  Mnd  of  timber  f 

Franklin,  Gasconade,  and  Osage :  ridge  land ;  every  variety  of  oak 
•and  hickory,  and  almost  all  kinds  of  timber.  Cape  Girardeau,  Perry, 
Bollinger,  and  Madison :  principally  oak,  walnut,  ash,  hickory,  aud 
gum.  Wayne,  Butler,  Ripley,  Carter,  Oregon,  Shannon,  Reynolds,  and 
Iron :  from  poor  to  good ;  timber — black  walnut,  hickory,  poplar,  maple, 
white  oak,  black  oak,  pine,  cypress,  and  ash.  Mississippi:  bottom 
lands;  timber — walnut,  cypress,  oak,  and  gum.  Livingston:  black 
loam  of  excellent  quality  5  timber — oak  of  different  kinds,  black  walnut, 
hickory,  maple,  ash,  &c.  Sullivan :  oak,  hickory,  black  walnut,  and 
linden.  Bates  and  Cass :  a  rich  sandy  loam,  with  abundance  of  limestone 
jutting  out  of  the  high  prairie ;  the  timber  is  confined  generally  to  the 
borders  of  streams,  and  consists  of  oak,  walnut,. elm,  ash,  hickory,  &c. 
Johnson:  the  land  is  all  good;  the  timber  consists  of  oak,  walnut, 
cherry,  elm,  ash,  &c.  Cole  and  Miller:  land  good  ;  timber — oak,  ash, 
walnut,  hickory,  &c.  Lewis :  mostly  prairie,  with  plenty  of  timber  to 
supply  it ;  oak,  hickory,  elm,  walnut,  cottonwood,  &c.  Randolph : 
rich  sandy  loam  ;  oak,  hickory,  walnut,  ash,  and  maple.  Macon  :  land 
fair;  timber — oak,  hickory,  and  black  walnut. 

For  ichnt  hind  of  labor  is  there  a  demand  f 

Franklin,  Gasconade,  and  Osage  :•  good  farm  hands.  Cape  Girardeau, 
Perry,  Bollinger,  and  Madison :  principally  farm  and  common  labor- 
ers; there  is  great  need  of  capital.  Wayne,  Butler,  Ripley,  Carter, 
Oregon,  Shannon,  Reynolds,  Iron,  Sullivan,  and  Johnson:  all  kinds. 
Mississippi,  Cole,  Miller,  Lewis,  and  Macon :  agricultural  labor. 
Livingston,  Bates,  and  Cass :  mechanics  and  farm  laborers.  Randolph : 
farm  and  railroad  hands,  and  mechanics  of  all  kinds. 

What  mills  or  factor  ies,  if  any  j  are  in  operation  or  in  progress  requiring 
slciUed  labor  f 

Franklin :  iron-works  and  flour-mills.  Cape  Girardeau,  Perry,  Bol- 
linger, and  Madison  :  flour-mills,  saw-mills,  cloth  manufsictories,  cooper- 
shops,  lead-furnaces,  blacksmiths'  and  wagon-makers  shops,  &c.  Wapie, 
Butler,  Ripley,  Carter,  Oregon,  Shannon,  Reynolds,  and  Iron.  Iron 
manufactories,  employing  from  300  to  700  men.  Livingston :  flour  and 
saw  mills.    SuUivau:    carding  macLines  and  flour-mills.    Bates  and 
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Cass :  flour  and  saw  mills  are  built  as  the  developments  of  the  country 
demand  them.  Johnson:  three  merchant-mills,  one  foundery,  soap 
fiictory,  planing-mill.  Cole  and  Miller:  ten  flour-mills,  six  saw-mills. 
Lewis  :  one  large  tobacco  factory.  Kandolph  :  flour-mills.  St.  Louis : 
the  city  of  St.  Louis  has  numerous  and  extensive  manufacturing  estab- 
lishments, requiring  skilled  labor.  In  the  year  1870,  according  to  the 
census  returns,  upward  of  40,000  skilled  hands  were  employed,  the 
value  of  whose  product  exceeded  one  hundred  and  thirty-one  milliom  of 
dollars. 

Are  there  in  your  vieinity  any  railroads  or  other  ptMic  works  in  progress 
requiring  common  labor.    If  so^  hoic  far  distant  f 

Franklin,  Gasconade,  Osage,  and  Mississippi :  none  at  present.  Cape 
Girardeau,  Perry,  Bollinger,  Madison :  yes ;  the  Cape  Girardeau  and 
State  Line  Railroad,  running  from  the  city  of  Cape  Girardeau  to  the 
Indian  Ford  Iron  Mines  near  the  Arkansas  line,  is  now  in  course  of  con- 
struction, and  requires  a  great  many  laborers.  Wjiyne,  Butler,  Ripley, 
Cai'ter,  Oregon,  Shannon,  Reynolds,  and  Iron :  several  projected,  but 
none  in  operation  or  in  progress.  Livingston  :  two  railroads  now  build- 
ing, and  two  more  in  contemplation.  Sullivan:.  35  miles  distant. 
Bates  and  Cass :  several  railroads  in  process  of  construction,  and 
bridges  building  across  the  Missouri  River.  Johnson :  about  23  miles 
off.  Cole  and  Miller :  two  railroads,  one  along  the  north  line  of  the 
county,  and  one  through  the  center,  Lewis:  yes.  Randolph:  there 
are  some  three  railroads  in  process  of  construction.  Macon :  through 
the  county  of  Macon,  Adair,  and  Schuyler. 

Please  state  any  advantages  which  your  district  can  offer  to  laborers^ 
meclianics^  or  small  farmers.  Is  there  micch  land,  of  good  quality  and  well 
watered  J  yet  unoccupied  f 

Franklin,  Gasconade,  and  Osage :  an  abundance  of  good  land  unoccu- 
pied. Mississippi,  Livingston,  and  Macon  :  the  same.  Cape  Girardeau, 
Perry,  Bollinger,  and  Madison  :  there  has  not  been  much  immigration 
since  the  war,  on  account  of  lack  of  enterprise  on  the  part  of  the  old 
citizens,  but  a  change  is  now  taking  place.  Farmers  are  wanted 
because  a  large  portion  of  the  land  is  lying  idle.  There  is  some  public 
land  not  yet  taken  up ;  and  the  system  of  small  farms  well  cultivated 
has  not  been  adopted.  This  division  cannot  be  excelled  foriruits  of  all 
kinds ;  the  land  is  all  well  watered,  and  the  most  of  it  of  a  good  quality 
for  farming,  but  now  heavily  timbered/;  wood  is  always  in  demand; 
and  farm-produce  brings  a  good  price.  Wayne,  Butler,  Ripley,  Carter, 
Oregon,  Shannon,  Reynolds,  and  Iron :  encouragement  for  railroad 
laborers  is  good  at  present ;  wages,  $2  per  day  ;  there  is  plenty  of  land 
of  good  quality  and  well  watered,  suitable  for  small  farms.  Sullivan: 
about  two-thirds  of  the  land  is  unimproved ;  it  is  of  good  quality,  well 
timbered,  and  well  watered.  Bates  and  Cass :  the  country  is  filling  up 
rapidly ;  consequently  there  is  a  fair,  and  sometimes  an  urgent  demand 
for  farm  and  skilled  labor.  The  low  price  at  which  good  land  can  be 
had,  capable  of  producing  all  the  cereals  and  fruits  in  perfection,  offers 
superior  inducements  to  small  farmers  to  settle  themselves  in  this  re- 
gion. Johnson :  this  county  possesses  rare  advantiiges  over  many  other 
portions  of  the  country ;  we  have  the  best  of  land,  well  watered ;  plenty 
of  coal  and  timber.  Cole  and  Miller:  good  climate,  good  soil,  good 
schools,  good  society,  and  plenty  of  land  of  good  quality  unoccupied. 
Ijcwis :  a  good  demand  for  labor  in  summer  time,  and  a  fair  demand  in 
winter ;  a  great  deal  of  good  land,  well  watered,  yet  unimproved. 
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What  are  the  prices  of  ordinary  farm  stocky  sound  and  in  good  condition  f 


2 
2 
2 
3 
3 
3 
5 
5 
5 
G 
6 


ConntieB. 


Iron.  Roynnlds,  Sliannoa, 
Orofjon.  Carter,  Riple^', 
Butler,  Wayne. 

Cape  Girardeau 

Franklin 

Mi88is8ippi 

Macon 

Rantlolph 

Lewis 

Cole  and  Miller 

J0I1U8UD 

Bat*?H  and  Cjisa 

Sullivan 

Liviugaton 


Average. 


Working 

Working 

oxen, 

hor^os, 

per  pair. 

each. 

Working 

mules, 

each. 


$40  to  100 


75 

100 

75  to  100 

75 
13) 
150 
100 


100  to  150 

125 

100  to  150 


175  to  150      $80  to  200 


125 

90 

75  to  150 

100 

120 

100 

85 

125  to  150 

100  to  175 

125  to  150 

75  to  150 


150 

125  to  200 

100  to  150 

110 

100 

150 

100 

125  to  150 

150  to  250 

125  to  150 

100  to  175 


98  8G 


$118  25 


$133  33 


Milch  cows, 
each. 


$12  to  40 


30 
35 
aO  to  30 
30 
30 
40 
30 


50  to  75 
40  to  50 
25  to  40 


$35  18 


Sheep, 
each. 


$1  to  3i 


2i  to  3 
3 


U 
H 

n 
n 
n 


2  to  5 

u 

1  to  2 


$2 


Hogs,  each 
per  lb. 


$1|  to  15 


*6c. 

*7  to  8c. 

$1  to  $5 

H 

$10 

*G  to  &c. 

«3 

*10  to  12c. 

*ii  to  30 

*5to   6c. 

•Gc. 


7  MOc. 


*Per  pound. 


KxVNSAS. 


Area,  50,187,520  a^res.    Population  in  1870,  364,383. 

Can  land  he  purchased  or  rented  in  your  district  suitable  for  small  farms 
on  favorable  terms  f 

*  Lyon,  Douglas,  Riley,  Atchison,  Bourbon,  Crawford,  Cherokee,  Ne- 
osho, Labette,  Olathe,  Johnson,  Franklin,  Anderson,  Coftey,  Allen,  aiid 
Woodson :  yes.  Leavenworth :  it  is  difficult  to  rent  farms  of  less  than 
80  acres ;  but  they  mUy  be  purchased  without  trouble,  and  at  reasona- 
ble rates. 

Wluxi  is  the  price  per  acre  of  small  improved  farms  f  State  ichat  pro- 
portion has  been  under  cultivation^  how  much  is  fenced^  and  tJie  kind  of 
buildings^ 

Lyon  :  a  few  miles  from  town,  good  improved  farms  may  be  obtained 
at  from  $10  to  $15  per  acre.  Douglas:  $8  to  $50,  according  to  the  im- 
provements, &c.  liiley :  average,  $20 ;  common  frame  buildings.  Leav- 
enworth: from  $30  to  $100 ;  three- fourths  fenced;  small  frame  build- 
ings ;  10  miles  from  county  town,  from  $10  to  $50.  Atchison  :  about 
$10;  one  third  under  cultivation.  Bourbon,  Crawford,  Cherokee,  Neo- 
sho, and  Labette :  $10  to  $20 ;  from  one-third  to  one-half  fenced ;  build- 
ings generally  poor.  Olathe  and  Johnson :  $20  to  $30 ;  log  or  frame 
buildings ;  fences  of  rail,  board,  stone,  or  hedge.  Franklin,  Anderson, 
Coffey,  Allen,  and  Woodson :  about  $20 ;  one-half  under  cultivation ; 
wooden  buildings. 

What  is  tJie  price  per  acre  of  unimproved  land,  what  proportion  i«  cleared, 
and  liow  much,  if  any,  is  fenced  f 

Lyon:  $3  50  to  $10  per  acre;  all  prairie.  Douglas:  $5  to  $20  for 
prairie  land,  $10  to  $40  for  timber  land.  Riley:  $2  to  $7 ;  none  fenced. 
Leavenworth:  $G  to  $30  for  prairie  land ;  bottom  timber  land,  $15  to 
$50.  Atchison  :  $4  to  $8  for  prairie.  Bourbon,  Crawford,  Cherokee, 
Neosho,  and  Labette:  $5  to  $7,  prairie.  Olathe  and  Johnson:  about 
$10;  generally  prairie.  Franklin,  Anderson,  Coffey,  Allen,  and  Wood- 
son :  from  $2  to  10. 


*  Nauica  of  counties  from  which  returns  have  been  received. 
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WJiat  is  the  yearly  rent  of  small  improved  farms  f  If  rented  on  shares^ 
what  share  does  tlie  owner  receive  f  Does  tlie  latter  provide  stocky  imple- 
ments^ or  seeds  f 

Lyon :  one-third  the  product,  the  lessee  finding  stock,  seeds,  &c.  5  one- 
half  when  the  landlord  finds  all.  Douglas :  $3  50  to  $5 ;  shares  same 
a«  above.  Eiley :  shares  same  as  above.  Leavenworth :  from  one-third 
to  one-half  to  owner,  who  rarely  furnishes  anything  unless  it  be  seeds ; 
cash,  from  $3  to  $7.  Atchison :  $3,  or  one-third,  providing  nothing  j  one- 
half,  providing  stock,  implements,  &c.  Bourbon,  Crawford,  Cherokee, 
Neosho,  and  Lal)ette :  $5  per  acre,  or  one-third  of  the  crop.  Olathe 
and  Johnson :  $3,  or  one-third  of  the  crop.  Franklin,  Anderson,  Coffey, 
Allen,  and  Woodson :  the  same  as  above. 

What  are  the  chief  articles  of  production^  and  what  are  the  presetit  prices 
of  two  or  three  of  them  f 


Articles  of 

production. 

Prices. 

Counties. 

Wheat 

.per  bushel.. 

$0  70  to  $1  00 

Lvon,  Riley. 
Olathe,  Johnson. 

Do 

....  do 

80 

Do 

do 

1  00 

Coffey,  Leavenworth,  Atchison.  Franklin. 
Douglas,  Bourbon,  Crawford,  Cnerokee,  Ne- 
osho, Labette,  Franklin,  Anderson,  Allen, 

Do 

....  do ...... 

1  25 

Woodson. 

Com 

do 

40  to 

45 

Olathe,  Johnson,  pouglas,  Riley. 

Do 

- p . .  do 

50 

Leavenworth,  Lyons,  Atchison,  Franklin, 
Anderson,  Allen,  Woodson. 

Do 

....  do 

60  to 

80 

Coffey. 

Do 

....  do 

75 

Bourbon,  Crawford,  Cherokee,  Neoslio,  La- 
bette. 

Oat« 

do 

30 

Olathe,  Johnson,  Douglas. 

Do 

do 

35 

Atchison,  Franklin,  Anderson,  Allen,  Wood- 

Do 

do 

40  to 

50 

BVU. 

Lyon,  Coffey. 

Potatoes  . . . 

....  do 

30 

Olathe,  Johnson. 

Do 

....  do ... 

40 

Lyon,  Riley. 

Do 

do 

50 

Coffey. 

What  is  tlie  distance  to  a  market  town^  a  railroad  station,  or  a  steamboat 
landing  f 

Lyon  :  a  railroad  here.  Donglas :  several  railroad  stations  in  this 
county,  but  no  steamboat  landing.  Riley :  extreme  distance  60  miles : 
but  a  very  small  portion  over  20  miles  from  Kansas  Pacific  or  Central 
Branch  Eailroad.  Leavenworth  :  Leavenworth  City  lies  on  east  line  of 
this  county,  nearly  central  from  north  to  south,  and  12  miles  from  west 
county  line.  Atchison  :  the  Central  Branch  Union  Pacific  Railroad  runs 
through  this  county,  with  a  station  or  depot  every  8  miles,  and  the  Mis- 
souri River  washes  the  eastern  border.  Bourbon,  Crawford,  Chero- 
kee, Neosho,  and  Labette :  a  railroad.  Olathe  and  Johnson :  a  railroad 
runs  through  the  entire  division.  Franklin,  Anderson,  Coffey,  Allen, 
and  Woodson :  average  distance  5  miles. 

What  is  the  general  quality  of  land,  and  the  kind  of  timber  f 

Lyon :  good  prairie  and  timber  land  j  oak,  hackberry,  and  walnut.  Doug- 
las: no  better  land  in  the  State:  timber  not  very  plenty  j  hardwood. 
Riley:  rich  bottoms  and  uplands;  oak,  walnut,  hickory,  hackberry, 
soft  maple,  honey  locust,  and  cotton  wood.  Leavenworth :  land  prime,  soil 
being  good  even  in  broken  and  rough  land;  red,  white,  and  black  oak, 
walnut,  sycamore,  and  Cottonwood.  Atchison:  deep  vegetable  mold,  lime- 
stone base ;  timber — ^hickory,  walnut,  all  kinds  of  oak,  ash,  hackberry, 
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Cottonwood,  and  locust.  Bourbon,  Crawford,  Cherokee,  Neosho,  and 
Labette:  dark  limestone  soil ;  timber,  good  for  Kansas.  Olathe  and  John- 
son: good  timber  is  only  found  on  the  streams;  oak,  walnut,  hickory, 
and  Cottonwood.  Franklin,  Anderson,  Coflfey,  Allen,  and  Woodson: 
land  good ;  timber — walnut,  oak,  hickory,  elm,  hackberry,  &c. 

For  what  kind  of  labor  is  there  a  demand  f 

Lyon:  all  kinds  of  mechanics  can  do  well  here  now;  we  have  im- 
mense immigration.  Douglas:  farm  hands  and  mechanics  command 
good  wages  most  of  the  year.  Eiley :  mechanical  labor  and  farm  labor. 
Leavenworth :  farm  and  domestic  labor  principally ;  mechanics  also  re- 
quired. Atchison:  all  kinds,  more  especially  farm  hands.  Bourbon, 
Crawford,  Cherokee,  Neosho,  and  Labette :  all  kinds,  particularly  house 
servants.  Olathe  and  Johnson :  farm  labor.  Franklin,  Anderson,  Cof- 
fey, Allen,  and  Woodson :  mechanical  and  farm  labor. 

Wliat  mills  or  factories^  jfciny,  are  in  operation  or  in  progress  requiring 
shilled  labor  f 

Douglas:  woolen-mills,  flour-mills,  machine-shops,  furniture-shops, 
&c.  Eiley:  saw  and  grist  mills,  paper-mill;  woolen-mill  soon  to  be 
built.  Leavenworth:  foundery,  machine-shop,  stove  manufactory, 
woolen-mill,  grist  and  saw  mills,  planing-mills,  &c.  Atchison :  flour 
and  some  other  mills  and  factories.  Bourbon,  Crawford,  Cherokee, 
Neosho,  and  Labette : .  nine  mills,  one  foundery,  one  woolen-mill,  and 
others  in  process  of  construction.  Olathe  and  Johnson :  none  but  saw 
and  grist  mills.  Franklin,  Anderson,  Coffey,  Allen,  and  Woodson: 
woolen-mill  and  agricultural  implement  factory. 

Are  there  in  your  vicinity  any  railroads  or  other  public  worJcs  in  progress 
requiring  common  labor  f    Ifso^  how  far  distant  f 

Lyon :  great  demand  for  hands  and  teams  now  on  Atchison,  Topeka 
and  Southern  Eailroad,  at  this  point.  Douglas :  several  railroads  have 
been  built  in  this  county,  and  several  more  are  to  be  built  soon.  Eiley : 
Southern  Branch  Pacific  Eailroad;  25  miles.  Leavenworth:  bridge 
across  the  Missouri  Eiver  at  this  place,  and  railroads  within  20  and 
60  miles.  Atchison :  yes ;  the  Central  Branch  Union  Pacific  Eailroad 
will  be  extended  175  miles,  and  two  other  roads  will  be  built  this  year. 
Bourbon,  Crawford,  Cherokee,  Neosho,  and  Labette :  three  railroads  are 
now  being  worked  starting  from  this  point.  Olathe  and  Johnson :  yes, 
right  here.  Franklin,  Anderson,  Coflfey,  Allen,  and  Woodson:  two 
railroads  are  now  building  through  this  division. 

Please  state  any  advantages  which  your  distriot  can  offer  to  laborers,  me- 
chanicSj  or  small  farmers  f  Is  there  much  land,  of  good  quality  and  well 
watered,  yet  unoccupied  f 

Lyon :  all  the  land  in  this  county  is  entered.  Douglas :  there  is  a 
large  amount  of  unoccupied  land,  mostly  prairie,  in  this  county.  Biley : 
Government  land,  subject  to  homestead  occupation,  by  which  any  man 
can  get  a  farm  of  80  or  ICO  acres  by  paying  $18  and  living  on  it  five 
years.  Leavenworth :  abundance  of  such  land  yet  unoccupied.  Atchi- 
son :  plenty  of  work  for  laborers  at  good  wages,  and  for  mechanics  at 
paying  prices;  plenty  of  good  land,  well  watered,  yet  unoccupied. 
Bourbon^  Crawford,  Cherokee,  Neosho,  and  Labette :  the  land  in  this 
district  is  No.  1 ;  we  have  a  mild  and  healthful  climate ;  our  section 
offers  superior  inducements  to  those  who  come  to  worJc;  a  half  crop  pays 
here  better  than  a  full  crop  in  the  Northern  StJites.  Cattle  require  but 
little  feed,  and  very  often  winter  on  the  open  plain.  Olathe  and  John- 
son :  the  best  agricultural  counties  in  the  State,  and  over  one-half  is 
yet  unoccupied.  Franklin,  Anderson,  Coflfey,  Allen,  and  Woodson: 
plenty  of  land  that  will  make  good  farms  can  be  bought  at  reasonable 
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rates.  Lyon :  land  is  not  as  high  at  a  distance  from  town  this  year,  (1871,) 
owing  to  the  fact  that  our  railroads  are  now  completed ;  and  besides, 
there  are  8,000,000  acres  of  land  opened  for  settlement  south  and  west 
of  us  that  was  not  in  market  last  year. 

What  are  the  prices  of  ordinary  farm  stock  j  sound  and  in  good  condition  t 


Counties. 


Lyon 

I>oa^la« 

Riley,Clay,Cload,Wa8h- 
inton,  and  Republic. 

Leavenworth 

Atclil0on 

Boarbon,Crawford,Cher- 
okee,  luid  Labette. 

Franklin.  Anderson,  Cof- 
fey, Allen,  and  Wood- 
son. 

JohniKn],Linn,andWyan- 
dottc. 

Average 


Working 

oxon. 
per  pair. 

Working 

hoi-ses, 

each. 

Working 

miiles, 

each. 

Milch  cowB, 
each. 

Sheep,  each. 

$135 
125 
120 

100 

$100  to  125 

80 

100  to  175 
100 

*|60to200 
100  to  125 
100  to  150 

125 
125 
125 

150  to  350 
1100 

$100 

$125  to  150 

150  to  200 

150  to  175 

150 

125  to  150 

80  to  200 
125 

$40  to  60 

40 

30  to  50 

30  to  75 
30 
40 

35  to  60 
35 

• 

12  50 

1  75 

|300to5  00 

250to3  50 
200 
3  00 

1  50 
200 

1118  75 

$167  61 

$140  93 

148  12 

|2  46 

Hogs,  per 
pound. 


5  to  8c.  stock. 
7c.  lb.  gross. 
4c.  to^. 

8c.  per  lb. 
8c.  gross. 
Sc.  gross. 

6c. 


6c.  per  lb.  gross. 


7Jo. 


*As  to  quantity. 


NEBEASKA. 

Area,  78.084,480  acres.    Population  in  1870^  122,994. 

Can  land  hepurcluised  or  rented  in  your  district  suitable  for  small  farms 
an  favorable  terms? 

Washington,  Burt,  Dakota,-  Dixon,  Cedar,  UEau-qui-court,  Cuming, 
Stanton,  Madison,  and  Douglas :  answer  affirmatively. 

What  is  the  price  per  acre  of  small  improved  farms  f  State  what  pro- 
portian  has  been  under  cultivatianj  how  much  is  fenced,  and  the  kind  of 
buildings. 

Washington,  Burt,  Dakota,  Dixon,  Cedar,  L'Eau-qui-conrt,  Cuming, 
and  Stanton :  from  $12  50  to  $30,  according  to  improvements,  &c. ; 
about  two- thirds  under  cultivation  ;  fencing  limited,  except  where  tim- 
ber is  abundant;  the  "herd  law''  is  the  protection  of  crops;  good 
buildings,  mostly  frame  on  brick  cellar  walls.  Douglas:  $15;  two- 
thirds  cultivated ;  no  fences j  buildings  poor. 

What  is  the  price  per  acre  oj  unimproved  land,  what  proportion  is  cleared, 
and  how  much,  if  any,  is  fenced  f 

Washington,  Burt,  Dakota,  Dixon,  Cedar,  L'Eau-qui-conrt,  Cuming, 
and  Stanton:  from  $2  to  $10:  mostly  prairie ;  timber  lands  rate  from 
$10  to  $50 ;  none  fenced,  and  but  little  cultivated.  Douglas :  from  $5 
to  $10,  unless  bought  from  Government  at  $2  50. 

What  is  the  yearly  rent  of  small  improved  farms  f  If  rented  on  shares, 
what  share  does  the  owner  receive  f  Does  the  latter  provide  stock,  imple- 
ments, or  seeds  f 

Washington,  Burt,  Dakota,  Dixon,  Cedar,  L'Eau-qui-conrt,  Cuming, 
and  Stanton :  money  rents  are  unusual ;  on  shares,  land  and  buildings 
only  furnished,  one-third  of  the  product ;  implements  and  team,  with 
seed  also  furnished,  two-thirds  of  the  product  received  by  the  owner, 
Douglas :  shares,  one-half;  stock,  implements,  and  seeds  furnished. 
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WMt  are  the  chief  articles  of  production^  and  what  are  the  present  prints 
of  two  or  three  of  them  f 


Articles  of  production. 


Spring  wheat- . . x)er  bash 

Com  m  the  ear do. .. 

Do do... 

Oats do... 

Do do... 

Potatoes do... 

Do do... 


Counties. 


In  all  the  counties  above  named. 

In  all  except  Douglas. 

Douglas. 

Burt,  Dakota,  Dixon,  Cedar,    L'Eau-qni- 

court,  Cuming,  Stanton. 
Douglas. 
Douglas. 
In  all  others. 


What  is  the  distance  to  a  inarlcet  town,  a  railroad  station,  or  a  steamboat 
landing? 

Washington,  Burt,  Dakota,  Dixon,  Cedar,  UEau-qui-court,  Gaming, 
and  Stanton  :  average,  15  miles.    Douglas :  from  2  to  50  miles. 

What  is  the  general  quality  of  land  and  tlie  Jcind  of  timber  f 

Washington,  Burt,  Dakota,  Dixon,  Cedar,  L'Eau-qui-court,  Cuming, 
and  Stanton :  land  of  the  best  quality,  with  some  few  exceptions ;  the 
timber  is  mostly  Cottonwood,  willow,  box-alder,  ash,  and  maple  on  bot- 
tom lands,  and  oak,  walnut,  elm,  &c.,  on  uplands.  Douglas:  land 
rich  undulating  prairie,  well  watered;  timber  scarce;  the  herd  laws 
render  fences  unnecessary. 

For  what  kind  of  labor  is  there  a  demand  f 
•  Washington,  Burt,  Dakota,  Dixon,  Cedar,  L'Eau-qui-court,  Cuming, 
and  Stanton :  all  kinds  have  been  scarce  and  high  ;  the  general  appre- 
hension is  of  a  material  decline  owing  ro  general,  not  local,  causes. 
Douglas :  in  the  country,  farm  hands ;  in  the  towns,  building  labor, 
particularly  bricklayers ;  also  house  servants. 

Are  there  in  your  vicinity  any  railroads  or  other  public  works  in  progress 
requiring  common  labor  f    Ifso^  how  far  distant  f 

Washington,  Burt,  Dakota,  Dixon,  Cedar,  L'Eau-qui-court-,  Cuming, 
and  Stanton :  the  Elkhorn  Valley  and  the  Northwestern  Railroads  both 
pass  through  this  district.  Douglas :  two  railroads  are  in  progress  from 
Omaha. 

Please  stxite  any  advantages  tchich  your  district  can  offer  to  laborers,  me- 
chanies^  or  small  farmers.  Is  there  much  land  of  good  quality  and  well 
watered^  yet  unoccupied  f 

W^ashington,  Burt,  Dakota,  Dixon,  Cedar,  L'Eau-qui-court,  Cuming, 
and  Stanton :  there  are  two  advantages — first,  that  labor  of  all  kinds 
commands  high  wages,  and  that  cheap  land  is  always  a  resort  in  case 
of  any  falling  off  in  the  demand  for  labor.  Douglas :  this  county  needs 
agriculturists  who  have  sufficient  capital  to  develop  it ;  there  is  plenty 
of  land  of  the  richest  quality,  well  watered,  waiting  for  occupants. 

What  are  the  prices  of  ordinary  farm  stock,  sound  and  in  good  condition  f 


Counties. 

Working 

oxen, 
per  pair. 

Working 

lior«c8, 

eaclL 

Working 

niulee, 

eacli. 

Milch  cows, 
each. 

Sheep, 
each. 

Hogs,  each. 

Washington,  Burt,  Dakota, 
Dixon,  Cenar.  L'Eau-qui- 
court,  Cuming,  Stanton. 

Douglas 

1100  00 
140  00 

$125  00 
150  00 

$140  00 
i.^Mi  nn 

$45  00 
40  00 

13  50 
3  00 

laooo 

tl5  00 

Averaire 

9ia0  00 

$137  50 

$145  00 

#42  50 

•2  75 

117  50 

INFORMATION   FOR   IMMIGRANTS.  101 

[The  returns  from  the  State  of  Nebraska  being  so  meager,  the  follow- 
ing article,  vouched  for  by  the  Honorable  P.  W.  Hitchcock,  United 
States  Senator  from  that  State,  is  inserted  at  his  request :] 

Geographical  Features, — By  the  Kansas  and  Nebraska  act,  ap- 
proved May  23,  1854,  Nebraska  comprises  all  that  portion  of  the  North- 
west Territory  lying  north  of  the  40th  degree  north  latitude  and  between 
the  Missouri  and  Big  Sioux  Rivers  and  the  middle  crest  of  the  Rocky 
Mountains. 

The  formation  of  the  Territories  of  Colorado,  Montana,  and  Dakota 
has  reduced  the  boundaries  of  Nebraska,  and  it  now  lies  between  the 
40th  and  43d  parallels  north  latitude  and  95  and  104  degrees  of  longi- 
tude west  from  Greenwich.  It  extends  from  the  Missouri  River  nearly 
to  the  Rocky  Mountains,  with  an  extreme  length  of  412  miles,  decreasing 
to  310  miles  on  the  southern  border,  its  extreme  width  being  208  miles, 
diminishing  to  138  miles  on  the  west.  The  total  area  is  75,995  square 
miles,  or  48,636,800  acres  of  the  best  agricultural  lands. 

History. — Up  to  the  year  1849  no  permanent  settlement  had  been 
made.  The  country,  however,  became  gradually  better  known  until. the 
Territory  was  organized  in  1854  and  opened  up  to  settlement  during  the 
fall  of  the  same  year. 

On  the  1st  of  March,  1867,  Nebraska  was  admitted  as  a  State,  being 
the  first  with  a  constitution  recognizing  impartial  suffrage  as  a  condi- 
tion precedent  to  her  atlmission  into  the  Union.  From  its  organization 
as  a  Territory  until  1861,  the  population  of  Nebraska  was  very  small, 
quite  unsettled,  and  very  little  had  been  done  toward  its  development; 
and  from  1861  to  1865,  during  the  rebellion,  immigration  to  this  State 
was  comparatively  light ;  but  with  the  advent  of  peace  a  new  era  dawned 
in  her  history,  which  is  developing  wealth  and  power  within  her  borders 
by  an  immigration  unprecedented  in  the  history  of  any  country. 

Population. — ^The  population  of  Nebraska  in  1860  was  28,641,  and 
in  1870,  122,994 ;  exhibiting  an  increase  of  330  per  cent,  in  ten  years. 
Statistics  clearly  show  that  more  than  one  half  this  entire  increase  has 
accrued  within  the  past  four  years.  Immigration  is  flowing  into  the 
State  the  present  year  with  unexampled  rapidity,  and  there  can  scarcely 
be  a  doubt  that  Nebraska  will  contain  200,000  inhabitants  at  the  close 
of  1871. 

Geological  Formation — Soil. — The  soil  consists  of  a  rich  black 
loam  and  vegetable  mold  from  two  to  ten  feet  in  depth.  It  is  slightly 
impregnated  with  lime,  free  from  stones  and  gravel,  with  just  enough 
of  sand  to  keep  it  friable.  It  possesses  the  singular  properties  of  resist- 
ing both  unusual  wet  and  continued  drought.  The  soil,  although  easily 
penetrated  with  a  spade  to  a  depth  of  100  feet,  has  a  tenacity  that  ren- 
ders unnecessary  the  walling  of  cellars  or  wells.  The  subsoil  is  gene- 
rally a  yellowish  clay  not  impervious  to  water.  The  soil  of  the  upland 
is  similar  to  that  of  the  bottom,  but  not  so  deep,  an  intermixture  of 
silicious  alluvial,  vegetable  mold,  clay,  and  lime,  forming  altogether  the 
best  of  soils  of  great  fertility,  and  with  very  little  labor  producing 
abundance  of  all  kinds  of  cereal,  vegetable,  and  root  crops,  as  well  as 
of  the  fruit  and  forest  trees  grown  in  this  latitude. 

The  great  marl  deposits  of  Nebraska  extend  from  the  Missouri  Kiver 
westward  as  far  as  surveyed,  about  190  miles,  and  are  known  to  extend 
to  the  western  boundary  of  the  State.  About  70  miles  west  of  the 
Missouri  there  is  a  change  in  the  composition,  quality,  and  strength  of  the 
soil,  esi>ecially  in  the  uplands ;  the  soil  is  not  as  deep,  is  more  compact 
and  clayey  with  a  lighter  tinge,  aiittle  more  sandy,  while  the  rich  marl 
underlying  the  surface  frequently  present  a  grayish  and  brownish  appear- 
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ance,  containing  nodules  of  a  chalky  lime  in  small  quantities;  yet 
not  unfreqaently,  as  along  the  valley  of  the  Big  and  Little  Sandy,  Little 
Blue,  Elkhorn,  and  Republican,  and  their  numerous  tributaries,  is  found 
a  deep  rich  soil,  which  for  the  purpose  of  agriculture  and  stock-raising  is 
well  adapted  to  a  luxuriant  growth  of  the  grasses  and  the  cultivation 
of  all  kinds  of  grain  and  root  crops. 

There  is  probably  no  soil  on  earth  that  under  the  plow  becomes  more 
loose  and  mellow ;  can  be  worked  after  a  hard  week's  rain  with  a  few  hours 
sunshine ;  one  plowing  will  bring  two  crops;  small  grain  can  be  sown 
as  soon  as  frost  is  out  of  the  ground  six  inches,  as  it  is  generally  dry  on 
the  surface.  We  seldom  have  mud,  and  can  boast  of  good  and  beauti- 
ful public  roads,  which  are  kept  in  repair  at  an  average  annual  cost 
per  mile  of  about  four  dollars. 

Numerous  testimonials  might  be  produced,  including  those  of  Bayard 
Taylor,  Professor  F.  V.  Hayden,  State  geologist,  Vice-President  Colfax; 
the  editors  of  the  New  York  Tribune,  Springfield  Republican,  Rural  New 
Yorker  and  Baltimore  American ;  but  the  following  from  the  Rural  New 
Yorker,  will  suffice : 

The  finest  garden  mold  in  the  State  of  New  York  is  not  a  whit  better  than  the  aver- 
age Nebraska  soil,  which  is  light  and  free  from  lamps  and  stones,  dark  colored,  easily 
worked,  and  eminently  productive.  I  wonld  advise  all  norserymen  in  the  East  to  im- 
port a  car  load  of  it  to  grow  their  most  delicate  plants  in.  They  need  take  no  precau- 
tion, but  send  their  orders  to  any  postmaster  or  railroad  agent,  and  tell  him  to  dig  the 

first  dirt  he  comes  to  and  send  it  along. 

• 

Lime. — This  State  abounds  in  limestone  formations,  ledges,  and  chalk 
shales,  carbonate  of  lime,  plaster,  and  cement,  while  the  different  col- 
ored marls,  especially  in  the  western  counties,  contain  more  or  less 
quantities  of  nodules  of  lime,  and  offer  as  desirable  a  soil  for  the  growth 
of  clover,  root  crops,  and  the  cereals  as  the  world  affords.  Extensive 
beds  of  chalk  limestone,  pwducing  the  best  lime  of  any  rock  iif  the 
State  and  resembling  the  chalk-beds  of  Europe,  are  found  in  various 
portions  of  the  Stat«.  Excellent  hydraulic  lime  for  cement,  and  strata 
of  gypsum  exist  in  different  localities  in  plentiful  quantities. 

Stone. — Building-stone  is  abundant  throughout  the  Stat«,  embracing 
a  great  variety.  Specimens  of  beautiful  marble  and  granite,  cream-col- 
ored magnesian  limestone,  bluish  limestone  resembling  the  Trenton 
stone,  whitish  limestone,  excellent  for  building  purposes,  a  fine  lilac- 
colored  carbonate  of  lime  for  ornamental  purposes,  rusty  sandstone, 
dark  yellowish  gray  coarse-grained  sandstone,  red  sandstone,  and  dark, 
reddish  freestone,  rich  soapstone,  and  slate  are  also  found.  The  i)ecu- 
liarities  of  several  of  the  above  varieties  of  stone  are,  that  when  first 
exposed  to  the  air  they  are  so  soft  as  to  be  easily  cut  with  a  saw  or  ax 
and  blocked  out  in  any  shape,  but  exposure  to  the  air  hardens  them 
so  that  they  can  scarcely  be  marked  with  a  knife. 

Salt. — No  Stat^  in  the  Union  contains  better  resources  for  a  superior 
quality  and  plentiful  quantities  of  salt  than  Nebraska.  The  great  salt 
basin  at  Lincoln  includes  an  area  of  about  twelve  by  twenty-five  miles, 
through  which  Salt  Creek  runs;  besides  it  is  full  of  salt  springs  flowing 
in  inexhaustible  quantities,  salt  being  manufactured  by  boiling,  washing, 
and  solar  evaporation,  and  containing  28  to  30  per  cent,  of  salt  by  weight. 
A  flowing  salt  well  at  Lincoln,  the  State  capital,  emits  brine  enough  in 
twenty-four  hours  to  produce  at  least  one  thousand  barrels  of  salt. 

Coal. — Coal  has  been  but  partially  developed  in  Nebraska,  which  fact 
has  been  considered  by  some  as  evidence  of  the  scarcity  of  that  article, 
yet  developments  already  made,  particularly  in  Nemaha,  Johnson,  Paw- 
nee, Richardson,  and  Gage  counties,  in  the  southeastern  portion  of  the 
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State,  have  removed  the  doubts  of  many,  and  established  the  fact  that 
there  are  inexhaustible  beds  of  excellent  coal  beneath  the  surface.  In 
mines  that  have  been  opened  in  each  of  the  above  counties,  the  average 
yield  thus  far  has  been  estimated  at  50,000  to  75,000  tons  per  acre. 

Climate. — Our  climate  is  the  most  healthful  and  delightful  of  the 
temperate  zone.  The  atmosphere  is  pure,  dry,  and  invigorating.  Chills 
and  fever  and  other  malarious  diseases,  which  prevail  to  a  great  extent 
in  many  Western  States  where  the  lands  are  low  and  even,  are  unknown 
here.  No  portion  of  the  United  States  is  less  affected  with  epidemic 
diseases.  Owing  to  the  natural  absence  of  humidity  in  the  atmosphere, 
physicians  unite  in  recommending  residence  here  for  persons  afflicted 
with  lung  diseases,  and  such  complaints  as  rheumatism,  who  are  greatly 
relieved  if  not  entirely  cured.  There  are  no  swamps  or  stagnant  pools 
to  generate  miasma. 

Statistical  tables  carefully  compiled  from  a  series  of  observations, 
through  many  years,  show  the*  following  mean  temperature :  Spring, 
49^3";  summer,  74^  7";  autumn,  51^  4"j  winter  Sl^l';  giving  an 
average  mean  for  the  year  of  51^  6'^ 

The  mean  and  annual  rain-fall  is  27.98  inches,  and  is  distributed  as 
follows :  Spring,  10.8 ;  winter,  1.31 ;  the  largest  fall  being  in  April, 
averaging  6.57;  May,  4.36;  and  June,  5.07;  none  of  the  other  months 
reaching  3.00 ;  only  two  of  them  2.00 ;  three  of  them  1.00,  and  the  rest 
being  less  than  l.oio. 

Agricultural  Advantages.— This  is  preeminently  a  wheat-grow- 
ing country :  the  principal  productions  of  the  soil  are  cereals  and  veg- 
etables, wheat,  corn,  oats,  rye,  barley,  and  all  kinds  of  root-crops  known 
to  the  temperate  zone,  being  grown  with  great  success.  The  report  of 
the  Department  of  Agriculture  at  Washington,  for  May  and  Jmie,  1870, 
with  estimates  of  wheat  compared  with  the  area  of  1869,  gives  Nebraska 
an  increase  in  winter  wheat  of  twenty-five  per  cent.,  a  greater  percent- 
age than  any  State  in  the  Union.  Kansas  stands  next,  at  seventeen  per 
cent.  All  agricultural  reports  from  that  Department,  in  estimates  of  area 
and  yield,  invariably  place  Nebraska  at  the  head  of  the  list.  The  same 
Department  reports  that  the  average  yield  of  wheat  (spring  wheat)  per 
acre  during  ten  years,  from  1856  to  1866,  was  26  J  bushels ;  corn  ranges 
from  40  to  75  bushels,  according  to  season  and  thoroughness  of  cultiva- 
tion ;  oats,  from  30  to  60  bushels ;  barley,  from  40  to  60  bushels ;  pota- 
toes, from  75  to  300  bushels,  and  other  vegetables  grow  in  like  profu- 
sion. 

Majjufacturing  Advantages. — ^Manufactures  and  manufacturing 
capital  are  greatly  needed.  There  is  abundance  of  water-power ;  and 
fine  openings  present  themselves  for  the  establishing  of  agricultural 
machine-shops,  woolen-mills,  founderies,  wagon  manufactories,  and 
flour-mills,  and  nothing  would  prove  more  beneficial  to  Nebraska  than 
their  actual  operation,  while  the  inducements  oifered  to  capital  and 
labor  in  this  department  are  flattering. 

Educational  Privileges. — In  no  State  in  the  Union  has  more 
ample  provision  been  made  to  meet  the  educational  wants  of  the  people 
than  in  Nebraska. 

While  in  other  Western  States  but  one  section — 640  acres,  in  each 
township,  (being  six  miles  square,)  w^as  set  apart  for  school  purj^oses,  in 
Nebraska,  the  General  Government,  with  a  wise  liberality,  has  donated 
to  this  State  two  sections — 1,280  acres — or  one  eighteenth  part  of  our 
entire  area,  as  a  permanent  endowment  of  the  public  schools.  There 
are  good  school-houses  in  every  district. 

Lands. — ^Nebraska  presents  the  last  chance  to  obtain  free  homes. 
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■ 

West  of  Nebraska  begin  the  mountains — east  of  it  the  lands  are 
principally  occupied.  Now  lands  are  cheap,  but  the  price  will  constantly 
increase  in  the  future,  and  not  many  years  will  elapse  ere  free  lands  for 
the  landless  will  become  only  a  record  of  history. 

The  lands  may  be  classified  a«  follows: 

1st.  United  States  lands,  i,  e,,  lands  yet  undisposed  of  by  the  General 
Government. 

2d.  State  lands,  t.  e.,  lands  belonging  to  the  State,  granted  for  the  fol- 
lowing purposes  by  congressional  authority : 

Acres. 

For  erection  of  State  house 12, 800 

For  erection  of  penitentiary 32, 000 

For  erection  of  university 50, 000 

For  erection  of  agricultural  college 90, 000 

Saline  lands 56, 000 

Internal  improvements 500, 000 

Common  schools,  (State,  as  admitted) 2, 643, 080 

Total 3, 389, 880 


3d.  Kailroad  lands,  t.  e.,  land  included  in  railroad  grants,  which  in  the 
entire  State  aggregate  millions  of  acres.  * 

4th.  Land  on  sale,  i.  e.,  land  bought  up  from  Government  and  held 
for  sale  by  non-residents  or  speculators. 

5th.  Improved  farms,  owTied  mostly  by  citizens  of  the  State. 

The  homestead  law  entitles  any  person  who  is  the  head  of  a  family, 
or  is  21  years  of  age,  (or  a  minor,  and  has  served  fourteen  days  in  the 
Army  or  Navy  of  the  United  States,)  and  is  a  citizen  of  the  United  States, 
or  has  filed  a  declaration  to  become  such,  to  the  right  of  a  homestead  on 
surveyed  lands.  This  is  conceded  to  the  extent  of  160  acres  of  $1  25  land, 
or  80  acres  of  $2  50  land,  upon  which  bona  fide  residence,  improvement, 
and  cultivation  must  be  made  within  six  months  from  the  date  of  the 
entry,  and  continued  five  years,  to  entitle  the  applicant  to  a  patent 
from  Government. 

The  fees  for  entering  a  homestead  amount  to  ten  or  twelve  cents  per 
acre.  The  settler  can  get  a  final  deed  from  Government  at  any  time,  by 
proving  residence  and  improvement,  and  paying  $1  25  per  acre.  Lauds 
obtained  under  the  homestead  laws  are  exempted  from  liability  for  debts 
contracted  prior  to  the  issuing  of  the  patent  therefor. 

The  preemption  law  requires  the  party  to  file  with  the  district  land 
office  his  declaratory  statement  as  to  the  fact  of  his  settlement  within 
thirty  days  from  the  date  of  said  settlement,  and  within  one  year  from 
that  date,  he  must  appear  before  the  Kegister  and  Receiver  and  make  final 
proof  of  his  actual  residence  on,  and  cultivation  of,  the  tract,  and  secure 
the  same  by  paying  cash,  or  by  filing  a  warrant  duly  assigned  to  the  pre- 
emptor. 

The  State  lands  are  occasionally  thrown  into  market  and  sold  to  the 
highest  bidder.  The  lands  devoted  to  common  schools  are  sold  at  auc- 
tion in  June  of  each  year  at  the  various  county  seats.  The  terms  of 
sale  are  one-tenth  cash  and  interest  on  the  balance  at  ten  per  cent,  per 
annum  for  ten  years,  when  the  remaining  nine-tenths  become  due.  The 
railroad  lands  are  in  the  possession  of  such  companies  as  have  received 
them  as  grants  or  subsidies  from  Congress  to  aid  in  the  construction  of 
their  roads.  They  are  also  thrown  on  the  market  from  time  to  time  on 
advantageous  terms.    Improved  farms  can  be  purchased  in  any  quarter 
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at  prices  varying  from  ten  to  fifty  dollars  per  acre,  according  to  location 
and  value  of  improvements. 

Eailroads. — The  railway  system  of  Nebraska  is  of  course  but  par- 
tially developed,  yet  few  of  the  new  States  have  made  more  progress  in 
that  direction. 

The  great  Union  Pacific  Eailroad,  which  has  its  initial  point  at  Omaha, 
traverses  the  entire  length  of  the  State  from  east  to  west,  a  distance  of 
more  than  400  miles.  Its  line  runs  nearly  in  a  direct  east  and  west 
course,  up  the  valley  of  the  Platte  to  the  western  boundary  of  the  State, 
and  thence  in  the  same  general  direction  to  Ogden,  in  the  Territory  of 
Utah,  where  it  forms  a  connection  with  the  Central  Pacific  Kailroad  of 
California,  the  two  roads  constituting  the  great  overland  route  by  rail 
between  the  Missouri  Eiver  and  San  Francisco. 

The  Burlington  and  Missouri  Eiver  Eailroad,  in  Nebraska,  is  com- 
pleted and  in  running  order  from  Plattsmouth,  Nebraska,  (four  miles 
south  of  the  mouth  of  the  Platte  Eiver,)  to  Lincoln,  the  State  capital. 
This  road  is  rapidly  progressing  from  Lincoln  westward  to  Fort  Kear- 
ney, where  it  will  form  a  connection  with  the  Union  Pacific. 

The  Midland  Pacific  Eailroad  is  completed  from  Nebraska  City  to 
Lincoln,  the  State  capital,  and  it  is  proposed  to  extend  this  road  west- 
ward U>  a  connection  with  the  Union  Pacific  at  Grand  Island,  150  miles 
west  of  Omaha,  at  an  early  day. 

The  Nemaha  Valley,  Lincoln  and  Loup  Fork  Eailroad  runs  from  Eulo 
via  Falls  City,  Salem,  Humboldt,  Table  Eock,  Tecumseh,  and  Sterling 
to  Lincoln ;  thence  northwest  \ia  Columbus,  on  the  Union  Pacific  Eafil- 
road,  into  the  heavy-timbered  regions  of  the  Northwest.  Twenty  miles 
of  this  line  is  already  completed,  and  arrangements  have  been  perfected 
which  will  secure  the  early  construction  of  the  entire  road. 

The  Sioux  City  and  Pacific  Eailroad  enters  the  State  of  Nebraska  at 
Blair,  in  Washington  County,  30  miles  north  of  Omaha.  The  line  is 
completed  and  in  running  order  from  Blair  to  Fremont,  in  Dodge  County, 
(on  the  Union  Pacific  Eailroad,)  a  distance  of  3  miles,  at  which  point  it 
connects  directly  with  the  Fremont  and  Elkhorn  Valley  Eailroad.  This 
road  is  in  running  order  to  West  Point,  in  Cuming  County,  a  distance 
of  30  miles  from  Fremont,  and  the  line  is  graded  to  Norfolk,  in  Madison 
County,  (42  miles  northwest  of  West  Point.)  The  road  will  be  pushed 
forward  to  the  northern  boundary  of  the  State  (the  Niobrara  Eiver)  at 
an  early  day,  and  thence  to  a  connection  with  the  Northern  Pacific 
Eailroad. 

The  Omaha  and  Northwestern  Eailroad  is  completed  from  Omaha  to 
Blair,  a  distance  of  30  miles,  where  it  connects  with  the  Sioux  City  and 
Pacific  Eailroad  for  Fremont,  West  Point,  Norfolk,  &c.  The  road  will  be 
extended  to  the  northern  boundary  of  the  State,  and  thence  to  a  connec- 
tion with  the  Northern  Pacific  at  Fort  Berthold,  in  Dakota  Territory. 

The  Omaha  and  Southwestern  Eailroad  runs  from  Omaha  via  Lincoln 
to  Beatrice  and  the  Southwest,  connecting  with  the  Beatrice,  Fort  Kear- 
ney and  Pacific  Eailroad  at  Beatrice,  and  the  St.  Joseph  and  Denver  at 
some  point  on  the  Little  Blue  Eiver,  southwest  of  Beatrice.  The  road 
is  now  in  running  order  from  Omaha  to  the  Platte  Eiver,  a  distance  of 
23  miles,  where  it  connects  with  the  line  running  from  Plattsmouth  to 
Lincoln. 

Various  other  lines  of  railway  are  projected  in  different  portions  of 
the  State  and  will  doubtless  be  constructed  at  an  early  day ;  but  only 
those  have  been  named  in  this  paper  which  are  either  wholly  or  partially 
completed. 

Stock-raising. — For  stock-raising  the  resources  are  ample.     The 
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vacant  lands  of  the  State  and  of  the  railroads  give  the  herdsmen  a  wide 
range.  A  herd  law,  which  renders  fences  unnecessary,  and  acts  as  a 
protection  to  the  grain-grower,  is  an  actual  benefit  to  the  stock-raiser. 
Much  attention  has  been  devoted  to  this  department  of  agriculture. 
This  was  the  natural  home  of  wild  horses  and  cattle ;  and  the  Indian 
ponies,  in  proportion  to  their  bulk,  are  as  hardy  a  race  of  animals  as 
can  be  found  anywhere.  The  grasses  are  nutritious  and  abundant,  and 
whether  cured  or  green,  cattle  feed  with  avidity  and  fatten  upon  them 
without  grain  of  any  kind. 

Many  fine  horses  and  mules,  and  the  best  breeds  of  horned  cattle, 
swine,  and  sheep  are  raised ;  the  high  ground  and  climate  being  partic- 
ularly favorable  to  the  latter.  Hogs  thrive  well,  and  with  corn  at  35  to 
60  cents  per  bushel,  pigs  a  few  months  old  at  $4  to  $5  per  head,  and 
fattened  hogs  at  10  cents  per  pound,  live  weight,  no  market  is  needed 
for  corn,  as  feeding  it  to  hogs  would  prove  a  very  lucrative  business. 
Sheep-raising  and  wool-growing  are  becoming  more  profitable  as  the 
country  improves.  Five  hundred  dollars'  worth  of  sheep  are  exempted 
from  taxation. 

Blue  grass  and  clover  do  well.  All  the  shelter  required  for  stock  are 
the  straw  stacks,  which  accumulate  from  the  annual  threshing  of  the 
wheat  crops.  A  frame  of  poles  is  set  up  and  the  straw  thrown  over  it, 
leaving  one  side  open,  and  under  this  the  cattle  stand  and  feed  in  per- 
fect security  from  the  severest  storms  and  in  the  most  inclement  seasons. 

Ten  acres  of  cottonwood,  locusts,  and  black  walnuts,  planted  8  feet 
a^art  each  way,  will,  after  five  years'  cultivation,  supply  all  the  fence 
posts  and  fuel  that  a  family  of  five  to  seven  will  require.  The  herd  law 
now  in  force  saves  timber  for  fencing.  There  is  twice  as  much  timber 
in  this  State  now  as  there  was  ten  years  ago.  Lumber  now  ranges  from 
$25  to  $50  per  thousand  feet  for  pine,  and  $20  to  $26  for  cottonwood. 
Timber-growing  is  now  a  profitable  business;  but  with  the  planting  of 
forest  trees  and  the  protection  of  timber  from  fire,  with  the  growing  of 
hedge  fences  and  the  increased  facilities  for  transport^^tion  of  pine 
from  the  North,  and  the  development  of  our  coal  mines,  lumber  and  fuel 
will  be  proportionately  increased  in  quantity  and  quality  and  decreased 
in  value. 

A  premium  is  offered  by  the  State  for  the  cultivation  of  forest  and 
fruit  trees  by  exempting  from  taxation  the  real  property  of  each  tax- 
payer to  the  extent  of  one  hundred  dollars  for  every  acre  of  forest  trees, 
and  fifty  dollars  for  every  acre  of  fruit  trees  per  year,  for  five  years ;  the 
forest  trees  not  to  exceed  12  feet  apart,  and  fruit  trees  33  feet  apart. 

Of  all  the  modes  of  fencing  that  have  been  tried,  none  are  cheaper 
and  more  durable  than  hedges.  Osage  orange,  white  thorn,  white  wil- 
low, and  honey  locust  have  been  tried  here,  and  the  Osage  has  been 
found  to  be  the  cheapest  and  best  suited  for  hedging,  and  in  from  three 
to  four  years,  with  proper  care,  makes  a  good  and  everlasting  live  fence, 
sufficient  to  turn  all  kinds  of  stock. 

Fruits. — Of  the  capacity  of  this  State  for  fruit  cultivation,  there  is  no 
longer  any  question.  Apples,  peaches,  pears,  plums,  cherries,  grapes, 
quinces,  and  profuse  varieties  of  the  small  fruits,  attest  the  adaptability 
of  both  soil  and  climate  to  the  production  of  the  choicest  fruits.  At  the 
last  State  agricultural  fiiir,  the  display  of  all  kinds  of  Nebraska  fruit 
received  admiration  for  quantities  and  sizes  as  well  as  healthy  condition. 
Fruit  trees  mature  earlier  than  in  New  England.  To  be  successful, 
home  nurseries  must  be  patronized,  trees  of  home  production  and  not  im- 
ported should  be  planted ;  besides,  notions  of  cultivation  applicable  else- 
where must  be  left  behind,  and  those  essaying  fruit  culture  here  must 
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adapt  themselves  and  their  young  orchards  to  their  new  circumstances. 
Wild  fniits — plums,  grapes,  and  all  kinds  of  berries — abound  in  the 
groves  along  the  streams,  and  on  the  prairies,  are  of  remarkable  size, 
and  thrive  luxuriantly.  All  kinds  of  Nebraska  fruit,  wild  or  cultivated, 
axe  large,  healthy,  and  delicious. 

The  Government. — Nebraska's  motto  is  "  Equality  before  the  law." 
No  discrimination  is  made  between  a  native  or  naturalized  citizen. 
Debtors  are  protected  by  a  law  exempting  a  home  and  the  necessaries 
of  life  from  forced  sale  on  execution ;  but,  on  the  other  hand,  it  guaran- 
tees the  creditor  full  and  speedy  justice  at  the  hands  of  a  well-regulated 
system  of  judiciarj-.  With  the  exception  of  Iowa,  Nebraska  is  believed 
to  be  the  only  State  in  the  Union  which  is  entirely  free  from  debt^  and 
more  than  ample  provision  made  for  all  the  public  buildings,  improve- 
ments, &c.  The  constitution  forbids  incurring  a  debt  beyond  fifty  thou- 
sand dollars ;  thus  a  low  rate  of  taxation  is  insured  for  all  time  to  come. 
Some  of  the  counties  have  loaned  their  credit  to  a  limited  extent  in  aid 
of  railroad  enterprises. 

Improvements  under  the  value  of  $1,000  are  exempt  from  taxation. 

Immigrants  from  other  countries,  having  declared  their  intentions  to 
become  citizens  and  resided  in  the  State  one  year,  and  citizens  from 
other  States,  residing  in  the  State  six  months,  are  entitled  to  all  the 
rights  and  privileges  of  citizenship. 

Nebraska  welcomes  the  immigrant  to  the  enjoyment  of  her  advan- 
tages, and  will  reward  his  industry  with  generous  recompense. 


COLOEADO. 


Area,  67,723,520  acres.    Population  in  1870,  39,864. 

Can  land  he  purchased  or  rented  in  your  district  suitable  for  small  farms 
on  favorable  terms  f 

Fremont,  Jelferson,  El  Paso,  Las  Animas,  Huerfano,  Weld,  and  Ara- 
pahoe :  it  can.    Gilpin :  yes,  to  a  limited  extent. 

What  is  the  price  per  acre  of  small  improved  farms  f  State  what  pro- 
portion  has  been  under  cultivation^  Iww  much  is  fenced^  and  the  hind  of 
buildings, 

Fremont :  $10 ;  one-half  improved  and  fenced ;  log  buildings.  Gil- 
pin :  improved  farms,  fenced,  and  having  good  log  or  frame  buildings, 
with  about  one-fourth  under  cultivation,  are  worth  from  $5  to  $10. 
Jefferson  :  $5  to  $25 ;  price  generally  depends  upon  facilities  for  irriga- 
tion ;  usually  several  farms  are  fenced  together ;  there  are  few  division 
fences ;  houses  generally  small.  El  Paso :  improved  lands  are  worth 
from  $4  to  $6;  only  a  small  portion  fenced;  buildings  tolerably  good. 
Las  Animas  and  Huerfano :  about  $5 ;  a  small  portion  under  cultiva- 
tion ;  buildings  of  adobe  and  logs.  Weld :  $20  to  $25 ;  amount  under 
cultivation,  from  one-third  to  two-thirds ;  same  proportion  fenced ; 
buildings  generally  of  logs.  Arapahoe:  from  $5  to  $50;  a  small  pro- 
portion under  cultivation ;  buildings  generally  frame. 

What  is  the  price  per  acre  of  unimproved  land,  tvhat  proportion  is  cleared^ 
and  how  much,  if  any,  is  fenced  f 

Fremont :  $1  25  to  $5 ;  all  cleared,  but  not  fenced.  Gilpin :  land  can 
be  obtained  to  a  limited  extent  at  Government  price,  ($1  25  per  acre,) 
most  of  the  land  being  rocky  and  mountainous,  and  the  tillable  portion 
confined  to  the  valleys.    Jefferson :  $4  to  $15 ;  all  prairie  land,  without 
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timber  or  fences.  El  Paso :  unimproved  lands  are  worth  from  $1  25  to 
$2  50;  all  prairie;  none  fenced.  Las  Animas  and  Huerfano:  fi'om 
$1  25  to  $10.  Weld:  from  $2  50  to  $10;  prairie  land,  all  cleared; 
none  fenced.  Arapahoe :  plenty  of  Government  land  for  sale  at  $1  25 
and  $2  50 ;  also  about  2,000,000  acres  of  railroad  land  at  from  $1  to 
$10,  on  easy  terms  as  to  time ;  very  little  under  fence. 

What  is  tlie  yearly  rent  of  small  improved  farms  f  If  rented  on  shares^ 
what  share  does  the  owner  receive  f  Does  the  latter  provide  stock,  impk- 
meats,  or  seeds  f 

Fr6mont :  $3  per  acre  for  land  under  cultivation,  or  oue-half  the  crop 
with  stock,  seeds,  &c.,  furnished.  Gilpin:  one-half  the  product,  the 
owner  furnishing  everything  except  labor.  Jefferson :  few  cash  rents, 
except  for  small  lots  for  garden  purposes ;  on  shares,  same  as  above. 
El  Paso :  $3  per  acre ;  shares,  as  above.  Las  Animas  and  Huerfano : 
shares,  one-half;  implements,  stock,  and  seeds  furnished.  Weld :  when 
owner  furnishes  everything,  he  gets  two-thirds;  otherwise,  one-half. 
Arapahoe :  owner  receives  one-third  for  the  use  of  the  land. 

What  are  the  chief  articles  of  production,  and  what  are  the  present  prices 
of  two  or  three  of  them 


Articles  of  production. 


Wheat per 

Do 

Do per 

Do 

Do 

Com per 

Do per 

Oats per 

Do 

Do 

Do per 

Do 

Potatoes per 

Do per 

Do 

Barley 

Do 


Counties. 


£1  Pasoy  Las  Animas,  Huerfano. 

Fremont. 

Weld. 

Jefferson. 

Arapahoe. 

Frdinont,  Las  Animas,  Huerfano. 

Arapohoe. 

Fr^iuont. 

El  Paso. 

Las  Animas,  Huerfano. 

Wehl. 

Jefferson,  Arapahoe. 

Gilpin. 

Jefierson. 

Arapahoe. 

Weld. 

Arapahoe. 


What  is  the  distance  tp  a  market  town,  a  railroad  station,  or  a  steamboat 
landing  f 

Fremont :  from  half  a  mile  to  10  miles.  Gilpin :  market  at  home ; 
about  65  miles  to  end  of  Denver  Pacific  Kailroad,  and  200  to  Kansas 
Pacific  Eailroad.  Jefferson :  principal  mines  within  25  miles ;  railroad 
from  Golden  City  to  Denver.  El  Paso,  Las  Animas,  and  Huerfano: 
markets  at  Trinidad  and  Sheridan ;  150  miles  to  railroad.  Weld :  Den- 
ver Pacific  Eailroad  at  this  point ;  market  50  miles  north  or  south.  Ara- 
pahoe: roads  are  now  completed  to  Denver,  the  capital;  the  mines 
aft'ord  a  fair  market  for  all  kinds  of  farm  products. 

What  is  the  general  quality  of  land  and  the  kind  of  timber  f 

Fremont :  the  land  is  lime  and  marl,  being  the  wash  from  the  moun- 
tains ;  pine  timber  on  foot-hills.  Gilpin :  the  land  is  good,  but  it  lies  in 
narrow  strips,  in  gulches  and  ravines ;  the  timber  principally  pine  and 
spruce,  in  great  abundance.  Jefferson  :  rich  alluvial  soil  (prairie ;)  pine 
and  spruce  timber  in  the  mountains.  El  Paso :  rich  land  and  good  pine 
timber.    Las  Animas  and  Huerfann:  excellent  land;  by  irrigation  80 
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bttshels  of  wheat  to  the  acre  have  been  obtained ;  also  25  bnshela  to  the 
icre  of  Aastraliau  corn ;  the  timber  is  pine,  oak,  cotton  wood,  balsam 
fir  and  some  cedar.  Weld:  clay  and  sandy;  the  timber  is  pine;  none 
nearer  than  the  mountains,  30  miles  distant.  Arapahoe:  soil  almost 
universally  good ;  pine,  hemlock,  fir,  and  cottonwood  timber. 

Far  what  kind  of  labor  is  there  a  demand  f 

Fremont:  all  kinds.  Gilpin:  miners  and  common  laborers  and  fe- 
male servants ;  there  is  a  demand  for  all  kinds  of  labor  dnring  summer 
and  fall.  El  Paso :  mechanics.  Las  Animas  and  Huerfano :  good  men 
tte  wanted  in  all  departments  of  labor.  Weld :  very  little  demand  for 
any  kind  at  present,  unless  it  can  be  furnished  cheaply — Chinamen  for 
instance.     Arapahoe:  all  kinds,  female  servants  more  especially. 

Vikat  mills  or  factories^  if  any  ^  are  in  operation  or  in  progress  requiring 
ikUltd  labor  f 

Fremont :  flonr  and  saw  mills,  cabinet-shops,  woolen  factories,  tan- 
neries, and  furnaces ;  agricultural  implement  manufactories  are  mnch 
needed.  Gilpin :  none  of  any  magnitude,  except  quartz-mills,  which 
are  being  put  up  constantly.  Jefferson:  flour-mills,  paper-mill,  fire- 
brick works,  and  potteries.  Las  Animas  and  Huerfano :  four  flour-mills 
and  three  saw-mills ;  a  good  woolen-mill  is  required.  Weld:  flour-mills. 
Arapahoe :  quartz-mills,  saw-mills,  flour-mills,  planing-mills,  potteries, 
one  pajier-mill,  one  machine-shop,  and  a  woolen-mill. 

Are  there  in  your  vieinity  any  railroads  or  other  public  works  in  progress 
requiring  common  labor  f    Ifso^  Jiotcfar  distant  f 

Gilpin:  Colorado  Central  Railroad,  20  miles;  Denver  Pacific  Eailroad, 
66  miles ;  Kansas  Pacific  Railroad,  200  miles  Jefferson :  two  railroads  to 
Denver,  one  from  Denver  to  Golden.  Las  Animas  and  Huerfano :  Kansas 
Pacific,  150  miles  distant.  Weld :  railroad  to  Denver.  Arapahoe : 
over  300  miles  of  railroad  now  completed. 

Please  state  any  advantages  which  your  district  can  offer  to  laborers^  me- 
dkanicsj  or  small  farmers.  Is  there  much  land,  of  good  quality  and  well 
watered,  yet  unoccupied  f 

Fremont :  there  are  more  than  20,000  acres  of  farming  land  in  Fremont 
County,  and  range  for  all  the  stock  which  may  be  brought ;  the  raising 
of  stock  is  cheaper  here  than  elsewhere,  as  feeding  with  hay  or  grain 
is  unnecessary ;  the  laud  is  very  productive  and  suited  equally  to  grain, 
vegetables  and  fruit.  Gilpin:  the  advantages  for  laborers  and  me- 
chanics are  good ;  the  lodes  requiring  common  labor  are  sufficient  to 
give  employment  to  a  large  population ;  and  the  quartz-mills  and  re- 
daeiug  works  constantly  in  course  of  construction  give  employment  to 
large  numbers  of  mechanics.  Jefferson :  there  is  plenty  of  good  land 
unoccupied,  but  it  requires  irrigation ;  much  of  it  has  been  taken  up 
dnring  the  past  season.  El  Paso :  there  is  little  farming  land  unoccu- 
pied, but  there  are  plenty  of  good  situations  for  stock  farms ;  as  a  stock- 
raising  country-  this  region  is  unsurpassed,  stock  running  at  large  all 
the  year,  subsisting  entirely  on  the  range.  Las  Animas  and  Huerfano: 
no  country  is  known  where  a  poor  man  who  is  willing  to  work  can  ob- 
tain a  good  living  and  something  besides,  easier  than  in  Southern  Col- 
orado; thei-e  is  an  abundance  of  land  yet  unoccupied,  irrigation  is  easy, 
and  water  is  abundant  for  stock  or  manufactiuring  purposes.  Weld : 
plenty  of  land  unoccupied ;  much  of  it  has  been  improved,  however, 
daring  the  past  season.  Arapahoe :  good  stock  farms  can  bo  had  in 
abundance  at  Government  price ;  the  whole  Territory  presents  unusual 
fecilities  for  stock-raising. 
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What  are  the  prices  of  ordinary  farm  ntoclc^  sound  and  in  good  condition  f 


Workin^r      Wr«rkiDg      Working 
ConntieA.  i       oxen.  Jw-r^*-*.  mnlea, 

per  |iair.  trach.       i       each. 


Milch  cows^ 
each. 


Sheep, 
each. 


Fmrnoat fllOtol.V)  *1.tO  $150  1  |30to50             $5  00 

Gilpin 1^5  flSOlo-jv  fl50to200  ,  60               3  00 

JfthTMm i  100tol35  IjO  150 to 200  ;  50.2  5Qto3  00 

ElPaurf I  1-Jf)  I5i)  n5  i  50  i             200 

La«  Animaa  and  Hneriano 65tol<r«  1T5  lT5to300  35to70    1  00to2  00 

Weld i  125  75toI-iO  IjOtoSOO  50   2  00to3  00 

Arapahoe 125  Ij0to2u0  150 to 200  |  50|3  00to5  00 


Arerage fll7  14  ;        $155  255  $173  14;         $50  27 


$3  25 


DAKOTA. 

Area,  223,601,920  acres.    Population  in  1870,  14,181. 

Can  land  be  purchased  or  rented  in  your  district  suitable  for  small  farms 
on  favorable  terms  f 

Yankton  :  yes ;  our  lands  are  open  to  actual  settlers  under  the  pre- 
emption and  homestead  laws. 

WJmt  is  the  price  per  acre  of  small  improved  farms  f  State  what  pro- 
portion has  been  under  cultivation^  how  much  is  fenced j  and  the  kind  o/ 
buildings. 

Yankton:  improved  farms  five  miles  from  Yankton  sell  for  $5,  $7,  and 
$10  per  acre,  about  fifty  acres  of  each  being  cultivated  and  fenced; 
buildings,  log  or  frame. 

What  is  the  price  per  acre  of  unimproved  land  f 

Yankton :  unimproved  land  can  be  had  ten  miles  from  the  town  of 
Yankton  at  Government  price,  $1  25  i>er  acre. 

What  is  the  rent  of  small  improved  farms  f  If  rented  on  shares,  what 
share  doe^  tlie  owner  receive  f  Does  the  latter  provide  stock,  implements, 
or  seeds  f 

Yankton :  the  owner  provides  stock,  implements,  seeds,  &c.,  and  re- 
ceives one-half  of  the  product. 

What  are  the  chief  articles  of  production,  and  what  are  the  present  prices 
of  ttco  or  three  of  them  f 

Yankton :  com  60  cents  per  bushel ;  wheat,  oats,  and  potatoes  50  cents 
each ;  rye,  hops,  and  all  sorts  of  vegetables. 

What  is  the  distance  to  a  market  town,  a  railroad  station,  or  a  steamboat 
landing  f 

Yankton :  we  have  a  first-class  market — a  home  consumption  for  all 
our  products.  Sioux  City  the  terminus  of  railroad  60  miles  from  this 
place ;  steamboat  landing  at  Yankton. 

What  is  the  general  quality  of  land  and  the  kind  of  timber'  f 

Yankton:  dark  sandy  loam,  from  five  to  seven  feet  deep,  the  very 
best  quality,  producing  40  bushels  of  wheat  to  the  acre,  100  bushels  of 
corn,  60  bushels  of  oats ;  the  timber  consists  of  cottonwood,  pine,  oak, 
and  cedar,  all  along  the  banks  of  rivers. 

For  what  kind  of  labor  is  there  a  demand  f 

Yankton :  there  is  a  great  demand  for  carpenters,  bricklayers,  and 
masons,  farm  hands,  servant  girls,  and  laborers. 

WJuit  mills  or  factories,  if  any,  are  in  operation  or  in  progress  requiring 
skilled  labor  f 

Yankton :  flour-mills  and  saw-mills  only. 

Are  there  in  your  vicinity  any  railroads  or  other  public  works  it\ progress 
requiring  common  labor  f    If  so,  how  far  distant  f 
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Yauktou :  a  railroad  is  in  process  of  construction  at  Sioux  City,  in 
Iowa,  60  miles  from  tliis  place,  and  a  road  to  be  completed  to  Yankton 
next  year. 

Please  state  any  a^vanta^es  which  your  district  can  offer  to  laborers^ 
mechanics^  or  small  farmers.  Is  there  much  landj  of  good  quality  and  well 
watered^  yet  unoccupied  f 

Yankton :  I  can  safely  recommend  Dakota  to  the  farmer  as  being 
superior  in  its  advantages  to  any  otlier  portion  of  country  which  I  have 
seen  in  the  Western  or  Eastern  States.  The  land  produces  bountifully : 
and  I  have  testimony  of  farmers  from  Iowa,  Illinois,  Wisconsin,  and 
Michigan  to  the  fact  that  those  States  cannot  compete  with  Dakota  in 
crops. 

What  are  the  prices  of  ordinary  farm  stocky  sound  and  in  good  condition  f 

Yankton  :  working  oxen  per  pair,  $150 ;  working  horses  each,  $125; 
working  mules  each,  $150;  milch  cows  each,  $30  to  $60;  sheep  each, 
$5 ;  hogs  per  pound,  18  cents. 


IDAHO. 


Area,  220,160,000  acres.    Population  in  1870, 14,998. 

Can  land  he  purchased  or  rented  in  your  district  suitable  for  small  farms 
on  favorable  terms  f 

Nez  Perces  and  Ada :  it  can. 

What  is  the  price  per  acre  of  small  improved  farms  f  State  what  pro- 
portion has  been  under  cultivation^  how  much  is  fenced^  and  the  kind  oj 
buildings, 

Kez  Perces :  $10  per  acre,  per  quarter  section ;  forty  or  fifty  acres 
under  cultivation ;  buildings  of  logs.  Ada :  $8 :  from  one-third  to  one- 
half  under  cultivation  and  fenced;  buildings  principally  of  logs. 

What  is  tlie  pri<ie  per  acre  of  unimproved  land,  wJtat proportion  is  cleared, 
and  how  much,  if  any,  is  fenced  f 

Kez  Perces :  plenty  of  Government  land,  prairie,  (good,)  $1  25  per 
acre.    Ada :  $3 ;  nearly  all  cleared,  none  fenced. 

What  is  the  yearly  rent  of  small  improved  farms  f  If  rented  on  shares, 
what  shure  does  the  owner  receive?  Does  the  latter  provide  stock,  imple- 
ments, or  seeds  f 

Nez  Perces :  on  shares ;  the  owner  furnishes  team  and  seeds,  and  re- 
ceives one-half  the  crop.    Ada :  owner  receives  one-third  of  the  crop. 

What  are  the  chief  articles  of  production,  atid  wimtare  the  present  prices 
of  two  or  three  of  them  t 

Nez  Perces :  wheat,  oats,  barley,  and  vegetables ;  "  grain,"  2J  to  3  cents 
per  pound.  Ada :  wheat  $2  50  per  bushel,  oats  $1  25,  barley  $1  50, 
potatoes  5  cents  per  pound. 

What  is  the  distan<ie  to  a  market  town  f 

Nez  Perces :  to  market  town  40  miles.  We  have  a  home  market.  Ada : 
from  1  to  50  miles  to  a  market  town. 

What  is  the  general  quality. of  land  and  the  kind  of  timber  f 

Nez  Perces :  good  land ;  the  timber  is  pine  and  fir.  Ada :  low  lands, 
black  alluvial ;  uplands  sandy  and  gravelly :  timber  consists  of  balm 
and  willow. 

Far  what  kind  of  labor  is  there  a  demand  f 

Nez  Perces :  farm  laborers  and  gold  miners ;  the  latter  receive  $5  per 
day.    Ada :  farm  hands,  teamsters,  and  carpenters. 


112 


SPECIAL   REPORT   ON   IMMIGRATION. 


WJiat  mills  orfactories^  if  any j  are  in  operation  or  in  progress  requiring 
skilled  labor  f 

NezPerces:  saw-mills.    Ada:  flour- mills  and  distilleries. 

Are  there  in  your  vicinity  any  railroads  or  other  public  tcorks  in  progress 
requiring  common  labor  f    If  so,  how  far  distant  ? 

Nez  Perces  aud  Ada :  none  in  this  immediate  vicinity. 

Please  state  any  advantages  which  your  district  can  offer  to  laborers, 
mechanics,  or  small  farmers.  Is  there  much  land,  of  good  quality  and  well 
wate)*ed,  yet  unoccupied  f 

Nez  Perces  aud  Ada :  plenty  of  good  land  unoccupied,  surrounded  by  a 
mining  country,  which  will  furnish  a  market  for  all  the  agricultural  pro- 
ductions of  the  vicinity. 

WJiat  are  the  prices  of  ordinary  farm  stock,  sound  and  in  good  condition  f 


Connties. 

Working 

oxen, 
per  pair. 

Working 

horses, 

each. 

Working 

moles, 

each. 

M^ilchcows, 
each. 

Sheep, 
each. 

Hogs,eadL 

Nez  Perces 

1150 
150 

$100 
200 

$100 
300 

$50  00 
65  00 

$5  00 
4  00 

$10  00 

Ada 

15  00 

Average*    -   .  r r   .  .    ,    r 

$150 

$150 

$150 

$57  50 

$4  50 

$12  50 

III.  SOUTHERN  AND  SOUTHWESTERN  STATES 

AND  TERRITORIES. 


VIEGINIA. 

Area,  26,240,000  acres.    Population  in  1870, 1,224,961. 

Can  land  be  purchased  or  rented  in  your  district  suitable  for  small  farms 
on  favorable  terms  f 

Elizabeth  City,  Kichmond,  Northampton,  Matthews,  Middlesex, 
Gloucester,  King  and  Queen,  Essex,  Princess  Anne,  Norfolk,  Nansemond, 
Southampton  and  Isle  of  Wight,  Louisa,  Prince  Edwaixl,  Mecklenburg, 
Charlotte,  Nelson,  Buckingham,  Pittsylvania,  Campbell,  Orange,  Henry, 
Madison,  Page,  Augustii,  Shenandoah,  Fauquier,  Marion  and  Smyth: 
it  can.  Priilce  George :  there  is  plenty  of  land  for  sale  in  tracts  of  from 
200  to  1,200  acres.  Fredericksburg :  yes ;  purchasers  are  most  favoi^ably 
received.  Boanoke :  but  few  farms  for  rent ;  quite  a  number  for  sale, 
ranging  from  30  to  1,000  acres  in  each  tract,  lioukiugham :  not  very. 
Botetourt :  they  can  be  purchased  more  readily  than  rented.  Alexan- 
dria :  land  can  be  purchased  but  not  rented.  Fairfax  and  Prince  Wil- 
liam :  yes,  from  $10  to  $25  per  acre.  Frederick :  small  farms  can  be 
bought  and  rented  here,  but  the  demand  is  equal  to  the  supply. 
Loudoun :  land  can  be  purchased  in  this  county  on  good  terms.  Lee, 
Scott,  and  Wise :  not  at  all  on  good  terms.  Wythe,  Carroll,  Bland,  and 
Tazewell :  in  a  few  instances,  but  not  generally. 

Wh^t  is  the  price  per  acre  of  small  improved  farms  f  State  what  propor- 
tion has  been  under  cultivation,  how  much  is  fenced,  and  tJie  kind  of 
buildings. 

Elizabeth  City :  from  $10  to  $50  per  acre ;  one-half  under  cultivation, 
fences  poor,  buildings  old.  Kichmond :  from  $5  to  $20 ;  about  one- 
fourth  of  the  land  is  cultivated ;  buildings  ordinary,  but  sufficient,  as 
the  winters  are  short.    Northampton :  land  can  be  bought  for  from  $12 
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to  $15 ;  all  lands  are  under  cultivation ;  all  fenced ;  buildings  are  poor. 
Matthews,   Middlesex,   Gloucester,  King  and  Queen,  and  Essex :  the 
larger    portion    under    cultivation,   well    fenced ;   buildings  ordinary. 
Princess  Anne,  Norfolk  and  Nanseinond :  price  from  $3  to  $100 ;  about 
one-third  under  cultivation  ;  same  quantity  fenced ;  buildings  mostly  of 
wood,  but  comfortable ;  some  brick  buildings.    The  value  of  the  lands 
depends  on  quality  and  situation,  t.  e.,  proximity  to  towns  and  railroads; 
also  on  the  rivers  land  is  more  valuable.    Norfolk  :  from  $50  to  8-00, 
according  to  proximity  to  the  cities  of  Norfolk  and  Portsmouth ;  country 
buildings  not  remarkably  good.    Prince  George :  from  $5  to  $18  per 
acre;  buildings  common  ;  from  one  fourth  to  one-half  has  been  cleared. 
Southampton  and  Isle  of  Wight:  from  $5  to  $7  for  land   which   will 
produce  (without  fertilizers)  from  four  to  six  barrels  of  corn  per  acre; 
about  one-fourth  to  one-third  under  cultivation  and  fenced ;  buildings 
poor.    Louisa:  land  ranges  Irom  $8  to  $15,  depending  entirely  uj)on 
the  location  ;  from  one-third  to  one  half  under  cultivation ;  from  one- 
half  to  two-thirds  fenced;  buildings  of  wood,  generally.    Fredericks- 
burg: from  $3  to  $60;  from  one-third  to  three-fourths  under  cultiva- 
tion ;  fencing  poor ;  buildings  generally  inferior.     Prince  Edward :  from 
$3  to  $30 ;  some  land  good,  some  poor,  all  easily  improved;  one-half 
under  cultivation  ;  buildings  good  and  bad  ;  one-half  fenced.    Mecklen- 
burg: from  $1  50  to  $10;  some  farms  are  half  cleared,  some  wholly  in 
woQds,  but  the  majority  about  two-thirds  cleared.    Charlotte:  $10  per 
acre  for  farms  of  300  acres,  one-half  under  cultivation,  all  fenced,  fair 
buildings,  from  5  to  10  miles  from  railroad  ;  same  description  20  miles 
from  railroad,  $8.    Nelson :  from  $8  to  $25  per  acre ;  some  river  bottoms 
would  command  a  still  higher  price,  say' $40  to  $50;  the  plantations  are 
generally  very  large  and  divided  by  rail  fences  into  large  shifts ;  those 
in  market,  for  sale  in  small  parcels,  are  therefore  not  well  fenced,  nor 
have  they  usujilly  buildings  on  them.    Buckingham:  from  $5  to  $20; 
about  three-fifths  under  cultivation ;  very  few  fences;  poor  buildings. 
Pittsylvania:  from  $3  to  $10;  two-thirds  are  or  have  been  under  cultiva- 
tion ;   one-half  fenced ;    buildings  ordinary.     Campbell :  $15  to   $30 ; 
from  one-third  to  two-thir-ds  under  cultivation  and  fenced  ;  fences  poor ; 
buildings  ordinary.     Orange:  from  $7  to  $50;  from  one-fourth  to  three- 
fourths  under  cultivation,  nearly  all  inclosed  ;  on  small  farms  the  build- 
ings are  ordinary,   on    large  farms    they    are    good.    Henry:  prices 
exceedingly  various,  generally  ranging  from  $5  to  as  high  as  $20  or  $30 ; 
about  two-thirds  under  cultivation  and  fenced;  buildings  pretty  good. 
Roanoke :  farm*  range  from  60  to  340  acres  each,  and  can  be  purchased 
at  from  $20  to  $30  per  acre,  one-third  cash,  balance  in  equal  instalments 
of  one,  two,  and  three  years,  some  without  interest ;  buildings  comfort- 
able ;  about  tw^o-thirds  of  each  farm  under  cultivation  with  good  fences ; 
excellent  springs  of  water;  a  limestone  region  of  country.     Rocking- 
ham:  about  $00  per    acre;  two-thirds    under    cultivation;  buildings 
ordinary.    Botetourt:  farms  ranging  from  150  to  400  acres,  generally 
improved  with  frame  or  log  buildings;  from  $15  to  $40  per  acre ;  two- 
thirds  under  cultivation.    Madison :   $20  to  $50 ;  about  one-half  has 
been  cultivated;  nearly  all  fenced;   generally  log  buildings.     Page: 
about  $50 ;  one-half  to  three-quarters  under  cultivation ;   nearly   all 
fenced;  buildings  ordinary.    Augusta:  about  $40;   two-thirds  under 
cultivation ;  same  quantity  fenced  ;  buildings  comfortable.    Alexandria: 
$60  to  $75;  half  under  cultivation;    ordinary  buildings  and  fences. 
Shenandoah  :  from  $20  to  $80 ;  most  of  it  under  cultivation ;  generally 
fenced ;  buildings  from  good  to  ordinary.    Prince  William :  from  $25  to 
$40 ;  two-thirds  cultivated ;  about  three-fourths  fenced ;  buildings  gene- 
rally frame.    Frederick :  small  farms,  well  improved,  fenced,  and  with 
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comfortable  buildiugs,  bring  from  $50  to  $85  per  acre.  Owing  to  the 
ravages  of  war  a  large  section  of  the  country  is  without  fence.  Fau- 
quier :  in  the  lower  part  of  the  district  from  $5  to  $10 ;  in  the  middle 
from  $20  to  $50;  in  the  upjjer  or  Piedmont  region  from  $20  to  $(iO; 
nearly  all  under  cultivation  and  fenced;  buildings  of  stone,  brick,  or 
frame.  Loudoun :  small  well-improved  farms  sell  at  from  $60  to  $100  i)er 
acre ;  four-fifths  under  cultivation ;  remainder  in  woodland.  Lee,  Scott, 
and  Wise:  from  $4  to  $25;  very  good  land  can  be  bought  at  from 
$8  to  $12 ;  nearly  one-half  has  been  under  cultivation  ;  buildings  and 
fences  rather  poor.  Wythe,  Carroll,  Bland,  and  Tazewell :  from  $15  to 
$40,  along  the  line  of  the  railroad.  Marion  and  Smyth:  $10  to  $15; 
one-quarter  has  be^n  under  cultivation ;  one-half  fenped ;  buildings  or- 
dinary. 

What  is  the  price  per  acre  of  unimproved  lundj  what  proportion  is  cleared^ 
and  how  much,  if  any^  is  fenced  f 

Elizabeth  City:   from  $10  to  $25;   very  little  cleared;    no  fences. 
Bichmond:    from  $3  to  $10;    fencing  good,   generally  of   chestnut. 
Northampton :  land  has  been  sold  here  for  $3 ;  two-thirds  cleared ;  all 
fenced.    Matthews,  Middlesex,  Gloucester,  King  and  Queen,  and  Essex: 
from  $10  to  $30 ;  one-third  cleared ;  very  little  fencing.    Princess  Anne, 
iforfolk,  and  Kansemond :  from  $1  to  $50,  according  to  situation ;  but 
little  fenced.    Norfolk :  from  $10  to  $50.    Prince  George :    no  fences. 
Southampton  and  Isle  of  Wight:  $2  50  to  $4;  none  cleared.     Louisa: 
from  $3  to  $10,  depending  upon  locality,  and  quantity  and  quality  of  tim- 
ber; sniall  portion  cleared;  fencing  poor.    Fredericksburg:  from  $3  to 
815;  small  proportion  cleared,  and  in  most  ca«es  not  fenced.    Prince 
Edward:  $3  to  $10;  one-third* cleared;  one-fourth  fenced ;  we  have  a 
fence  law  that  protects  exposed  crops.    Mecklenburg:  from  $1  to  $6; 
all  woodland;  mostly  good  fences.    Charlotte:   $10  to  $15,  within  10 
miles  of  railroad ;  more  distant,  $5  and  $6 ;  one-half  cleared  and  fenced. 
Nelson  and  Buckingham :  from  $1  to  $5 ;  one-fourth  cleared ;  very  little 
fenced.    Pittsylvania :  average,  $6  per  acre ;  two-thirds  cleared ;  one-half 
fenced.    Campbell :  unimproved  land  not  generally  fenced ;  some  of  it 
covered  with  scrubby  pine  and  oak ;  price  ranges  from  $3  to  $30.  Orange: 
from  $2  to  $15 ;  one-quarter  cleared  and  fenced.    Henry :  from  $1  to  $15 ; 
but  little  cleared  or  fenced.    Koanoke :  the  unimproved  land,  except  the 
timbered  land  on  each  farm,  is  mountain  land,  which  is  quite  fertile  and 
well  adapted  to  the  growth  of  tobacco  and  fruits  of  all  kinds ;  grapes  grow 
luxuriantly  on  the  mountain  land,  and  are  of  excellent  quality  and  fine 
flavor;  a  vineyard  on  the  mountain,  about  8  miles  from  Salem,  consists  of 
about  25  acres  in  vine,  20  acres  of  which  have  been  bearing  for  7  or  8 
years  and  yield  abundantly ;  cost  of  the  land  originally  only  $3  per  acre ; 
worth  now  $15,000  for  the  25  acres.    Rockingham :  all  unimproved  land 
is  covered  with  timber  and  worth  about  $40  per  acre.    Botetourt :  from 
$1  to  $10;  this  land  is  called  rolling  or  mountain  land,  but  is  generally 
rich  and  produces  all  kinds  of  crops,  tobacco,  &c.    Madison :  $5  to  $20; 
very  little  cleared  and  fenced.    Page :  from  $5  to  $10 ;  but  little  fenced, 
and  less  than  one-tenth  cleared.    'Augusta :  but  little  land  unimproved, 
except  mountain  or  neglected  land.    Alexslndria :  very  little  unimproved 
land  in  tliis  division,  but  considerable  not  under  cultivation.     Shenan- 
doah :  $5 ;  nearly  all  has  been  cleared,  but  badly  fenced.    Prince  Wil- 
liam :  from  $5  to  $25 ;  one-fourth  cleared ;  one-third  fenced.    Frederick : 
fix)m  $3  to  $20;  about  one-third  fenced.    Fauquier  and  Loudoun  :  from 
$10  to  $40;  woodland  generally  more  valuable  than  cleared.    Lee,  Scott, 
and  Wise:  mountain  land,  $1  to  $5;  not  much  fencing;  valley  land 
generally  improved.    Wythe,  Carroll,  Bland,.aud  Tazewell :  unimi)roved 
land  is  so  plenty  that  it  can  be  purchased  at  almost  any  price ;  it  lies  in 
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large  tracts  among  the  moantains  and  is  not  improved  at  all.    Marion 
and  Smyth :  $5  to  $10 ;  one-third  cleared ;  one-half  to  two-thirds  fenced. 

What  is  the  yearly  rent  of  small  improved  farms  f  If  rented  on  sJiareSj 
what  share  does  the  otcner  receive  f  Does  the  latter  provide  stock,  imple- 
ments, or  seeds  f 

Elizabeth  City :  $3  per  acre ;  on  shares,  one-fourth ;  owner  provides 
nothing  but  land.  Eichmond:  usually  rented  on  shares,  and  renter 
pays  one-third  of  crop :  in  some  instances  stock,  team,  &c.,  are  furnished, 
and  then  one-half  of  the  crop  is  paid.  Northampton :  $3  per  acre  rent ; 
on  shares,  owner  receives  one-third,  furnishing  nothing.  Matthews, 
Middlesex,  Gloucester,  King  and  Queen,  and  Essex :  one-third  of  the 
crop,  owner  providing  nothing.  Princess  Anne,  Norfolk,  and  Nanse- 
mond :  one-third  of  the  product ;  and,  when  owner  furnishes  team,  &c., 
one-half.  Norfolk:  about  8  per  cent,  of  the  value;  owner  provides 
stock  and  seeds  and  receives  one-half  of  the  net  proceeds.  Prince 
George :  $3  per  acre ;  on  shares,  the  owner  receives  one-fourth  of  the 
crop ;  if  he  provide  stock,  implements,  seeds,  and  feed  for  the  team  he 
receives  one-half  the  crop.  Southampton  and  Isle  of  Wight :  the  owner 
receives  one-fourth  of  all  the  products;  and  if  he  furnish  he  receives 
one-half.  Louisa:  on  shares,  owner  receives  one-third,  furnishing  noth- 
ing. Fredericksburg :  one-third  of  the  crop  or  its  equivalent  in  money, 
owner  furnishing  nothing.  Prince  Edward :  when  owner  furnishes  only 
land  he  receives  one-fourth  of  the  crop ;  when  he  furnishes  everything, 
one-half.  Mecklenburg:  one-fourth  of  the  product ;  the  owner  furnishing 
only  the  land.  Charlotte :  one-fourth  of  the  product  for  rental,  furnish- 
ing nothing.  Nelson :  one  quarter  to  one-third  to  owner.  Buckingham 
and  Pittsylv^ania :  one-fourth  when  owner  furnishes  only  land  and  team. 
Campbell:  farms  usually  rented  on  shares;  owner  receives  one-half  and 
furnishes  nothing.  Orange :  owner  furnishes  teams  and  implements, 
receiving  one-half ;  or  one-third  when  the  occupant  furnishes  everything. 
Henry :  owner  receives  one-fourth,  furnishing  nothing.  Roanoke :  on 
highly-improved  lands  which  are  quite  fertile  the  owners  have  received 
as  much  as  one-half,  furnishing  nothing ;  on  ordinary  lands,  one-third ; 
but  few  farms  are  for  rent  in  this  county ;  quite  a  number  of  large  farms 
must  be  divided  into  smaller  ones  very  soon,  on  account  of  the  scarcity 
of  labor,  caused  by  the  exodus  of  the  negroes  who  are  removing  south- 
ward. Rockingham :  the  tenant  gives  one-half  of  what  he  raises ;  the 
owner  keeps  up  fences,  pays  for  ditching,  cleaning  up,  &c.,  also  one-half 
of  seeds.  Botetourt:  small  farms  rent  for  from  $75  to  $200  i)er  year; 
if  rented  on  shares,  one-third  of  product  is  given,  except  the  fodder, 
&c.,  from  corn  crop,  and  straw  from  wheat.  Madison :  the  owner  usually 
finds  everything,  farm,  seeds,  and  fertilizers,  and  receives  two-thirds  of 
the  crop.  Page :  farms  are  rented  principally  on  shares,  the  owner  re- 
ceiving from  one-third  to  one-half,  and  sometimes  providing  stock,  im- 
plements, and  seeds ;  there  is  but  little  regularity  of  custom.  Augusta: 
owner  generally  receives  one-third  where  the  tenant  furnishes  stock,  &c. 
Alexandria:  none  for  rent.  Shenandoah:  on  shares,  owner  receives 
from  one-third  to  one-half  and  tenant  finds  all.  Prince  William :  small 
improved  farms  rent  for  one-half  the  crop ;  no  implements  or  seeds  fur- 
nished. Frederick :  small  farms,  from  $150  to  $300  a  year  in  money ; 
when  rented  on  shares  the  proportion  of  the  crop  given  varies.  Fau- 
quier :  from  one-third  to  one-half  the  crop.  Loudoun :  farms  are  mostly 
rented  on  shares,  the  tenant  providing  stock  and  implements  and  fur- 
nishing one-half  the  seeds  and  fertilizers,  the  landlord  furnishing  the 
other  half,  dividing  the  crop  equally  between  them.  Lee,  Scott,  and 
Wise:  if  owner  finds  stock,  tools,  &c.,  he  generally  gets  one-half;  if 
renter  finds  them,  owner  gets  one-third  of  the  crop.    Wythe,  Carroll, 
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Bland,  and  Tazewell:  owner  receives  one-half  the  crop  and  finds  eve 
thing.  Marion  and  Smyth :  owner  receives  one-third  the  crop,  ren 
supplying  everything. 

Wliat  are  tJie  chief  articles  of  production^  and  what  are  the  present  pr 
of  two  or  three  of  tliem  f 


Articles  of  production. 


Com per  bushel 


Do 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do 

Do. 

Do. 

Do. 
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Do. 
Do 


do 
do 
do 
do 
do 
do 
do 
do 
do 
do 
do 

do 
do 
do 
do 


Wheat do 
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Do. 
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Do 

Do. 

Do 

Do. 

Do 

Do. 

Do 

Do. 

Do. 

Do. 

Do. 


do 
do 
do 
do 
do 
.do 
do 
do 
.do 
do 
do 
do 
do 
do 
do 
do 


Potatoes do 

Do do 

Sweet  i)otatoe8.do 

Peanuts do 

Do do 

Do ...do 

Oats do 


Do do 

•Do do 

Do do 

Do do 

Rye do 

Do do 

Do do 

Tobacco.,  .per  hundred. 

Do do 

Do do 

Do do 

Hay per  ton 

Do do 

Do do 

Do do 

Do do 


75  to 


40  to  ^  60 
50 
70 

70    to    75 

80 

eo 

80 
80 
85 
90 
90 
80  to  1  00 
1  00 


1  00 
1  00 
1  00 
90 
1  25 
1  00 
1  00 
1  10 
1  10 
1  20 
1  20 
1  25 
I  25 
1  25 
1  35 
1  50 

1  50 

2  50 
1  75 
1  75 

50 
75 

1  00 

2  50 
2  50 
2  50 

40 


1  00  to 
1  50  to 


40    to 


2  00  to 
2  00  to 
30    to 


45 
50 
50 
50  to  60 
75 

do 

1  00 

5  00  to  10  00 

10  00 

10  00 

11  00  to  12  00 

10  00 

12  00  to  18  00 

15  00 

16  00 
20  00 


Comities. 


• 

Lee,  Scott,  Wise,  Campbell,  Fauquier. 

Marion,  Smyth,  Rockingham. 

Madison. 

Prince  WiUiam. 

Riclnuond,  Northampton. 

Matthews,  Louisa,  Fredericksburg. 

Nelson,  Orange. 

Frederick,  Loudoun. 

Prince  George,  Roanoke. 

Princess  Anne,  Norfolk,  Nansemond. 

Buckingham,  Page,  Augusta. 

Roanoke,  Frederick. 

Southampton,  Elizabeth  City,  Prince 

ward. 
Mecklenburg,  Charlotte,  Pittsylvania. 
Henry,  Botetourt,  Shenandoah. 
Wythe,  Carroll,  Bland,  Tazewell. 
Rockingham. 
Lee,  Scott,  Wise. 

Nelson,  Page,  Augusta,  CampbeU. 
Marion,  Smyth. 
Botetourt,  Shenandoah. 
Frederick. 

Elizabeth  City,  Fredericksburg. 
Prince  William,  Fauquier. 
Richmond,  Prince  George. 
Charlotte,  Buckingham,  Orange. 
Madison,  Loudoun. 
Louisa,  Pittsylvania. 
Princess  Anne,  Norfolk,  Nansemond. 
Mecklenburg. 
Prince  Edward,  Henry. 
Matthews,  Middlesex,  Gloucester. 
King  and  Queen,  Essex. 
Northampton,  Campbell. 
Matthews,  Botetourt,  Middlesex. 
Northampton. 
Southampton. 

Princess  Anne,  Norfolk,  Nansemond. 
Prince  (ieorge. 
Lee,    Scott,    Wise,    Northampton,    R 

ingham. 
Madison,  Prince  William. 
Mecklenburg,  Nelson,  Orange. 
Botetourt,  Shenandoah. 
Fauquier,  Richmond,  Fredericksburg. 
Rockingham. 

Richmond,  Botetourt,  Madison. 
Mecklenburg,  Page,  Shenandoah. 
Louisa. 

Mecklenburg,  Charlotte,  Buckingham. 
Henry. 

Nelson,  Pitt^ylyania. 
Orange. 
Frederick. 
Augusta. 
Prince  William. 
Fredericksburg, 
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What  is  the  distance  to  a  market  totcn^  a  railroad  station^  or  a  steamboat 
landing  f 

Elizabeth  City:  15  miles  by  steamer  to  a  market  town.  Kiehmond: 
6  miles  to  a  steamboat  landing.  Northampton:  steamboat  landings 
convenient.  Matthews,  Middlesex,  Gloucester,  King  and  Queen,  and 
Essex:  50  miles.  Princess  Anne,  Norfolk,  and  Nansemond:  two  rail- 
roads and  several  river  routes  for  transportation  of  produce  to  market. 
Norfolk :  26  hours  to  New  York  by  steamship ;  10  hours  to  Baltimore. 
Prince  George :  from  2  to  18  miles.  Southampton  and  Isle  of  Wight : 
average  distance,  5  to  6  miles.  •  Louisa :  60  miles.  Fredericksburg : 
Fredericksburg  is  our  market  town ;  Eichmond,  Fredericksburg  and 
Potomac  Railroad  runs  through  the  town ;  semi- weekly  line  of  steam- 
boats to  Baltimore  and  all  landings  on  Rappahannock  River;  Chesa- 
peake and  Ohio  Railroad  24  miles  west.  Prince  Edward:  from  one- 
fourth  mile  to  15  or  20  miles.  Mecklenburg:  from  1  to  25  miles. 
Charlotte :  Kej^sville  station,  on  Richmond  and  Danville  Railroad. 
Nelson :  the  Orange  and  Alexandria  Railroad  runs  through  the  length 
of  Nelson  County  near  the  center;  the  Chesapeake  and  Ohio  runs 
through  the  corner  of  Amherst  County;  the  James  River  and  Kanawha 
CaDal  on  the  southeastern  boundary  of  the  district.  Buckingham :  ^^ 
miles  to  Richmond ;  30  to  railroad ;  from  1  to  5  to  canal  and  packet. 
Pittsylvania :  Danville,  in  this  district,  is  our  chief  market  for  tobacco ; 
railroad  through  the  district  to  Richmond,  Va.  Campbell :  three  rail- 
roads terminate  here — the  Virginia  and  Tennessee,  the  Southside,  and 
Orange  and  Alexandria ;  the  James  River  and  Kanawha  Canal  passes 
through  the  county;  it  is  180  miles  to  Washington,  146  to  Richmond, 
and  204  to  Norfolk.  Orange :  from  one-half  a  mile  to  15  miles  to  rail- 
road station.  Henry :  40  miles.  Roanoke :  the  Virginia  and  Tennessee 
Railroad  runs  through  this  county.  Rockingham:  average,  about  9 
miles.  Botetourt :  14  miles  to  railroad  station,  12  miles  to  James  River 
and  Kanawha  Canal ;  50  miles  to  Lynchburg,  nearest  market  of  any 
note.  Madison :  15  miles  to  Orange  and  Alexandria  Railroad,  Rapid- 
Ann  station.  Page :  average  distance,  15  miles  to  railroad  stations ; 
Newmarket  14  miles  from  Luray,  and  Front  Royal  25  miles.  Augusta: 
Staunton  Railroad  depot,  Chesapeake  and  Ohio  Railroad.  Alexandria : 
average  distance  from  Washington  and  Alexandria,  3  miles.  Shenan- 
doah :  railroad  running  through  the  county.  Prince  William :  no  farms 
more  than  12  miles  from  railroad  or  steamboat  landing.  Frederick : 
the  Winchester  and  Potomac  Railroad  and  the  Winchester  and  Stras- 
burg  Railroad  will  soon  be  completed,  when  there  will  be  stations  at 
intervals  of  5  miles  throughout  the  county.  Fauquier :  Alexandria,  Va., 
distance,  45  miles.  Loudoun :  Leesburg,  the  county  seat,  is  on  the  Al- 
exandria, Loudoun  and  Hampshire  Railroad,  36  miles  west  of  Alexan- 
dria. Lee,  Scott,  and  Wise:  Scott  Court-House,  27  miles;  Lee  Court- 
House,  68  miles,  railroad  station.  Wythe,  Carroll,  Bland,  and  Tazewell : 
a  railroad  runs  through  this  division.  Marion  and  Smyth :  railroad 
through  center  of  Smyth  and  Washington  Counties ;  Russell  Court- 
House,  20  miles,  and  Grayson  30  miles  from  railroad. 

What  is  the  generdl  quality  of  land,  and  the  kind  of  timber  f 

Elizabeth  City :  alluvial  soil ;  oak  and  pine  generally.  Richmond : 
naturally  good ;  pine,  oak,  hickory,  and  chestnut  in  abundance.  North- 
ampton :  poor  and  sandy  :  pine  timber.  Matthews,  Middlesex,  Glouces- 
ter, King  and  Queen,  and  Essex :  good ;  pine,  oak,  and  various  other  kinds 
of  timber.  Princess  Anne,  Norfolk,  and  Nansemond :  qualities  of  land 
various ;  some  sandy,  clay,  and  black  loam ;  the  latter  is  the  most  pro- 
ductive ;  pine,  oak,  gum,  and  beech  timber.    Norfolk :   very  superior 
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land ;  pine,  gum,  and  oak  timber.  Prince  George :  ordinary;  pine,  oak, 
cedar,  and  sassafras.  Southampton  and  Isle  of  Wight:  good;  piue 
and  oak  timber.  Louisa :  land  thin  ;  pine  and  oak  timber.  Fredericks- 
burg: pine,  oak,  hickory,  ash,  elm,  &c.  Prince  Edward:  land  easily 
improved ;  timber  of  the  best  quality ;  oak,  hickory,  walnut,  &c.  Meck- 
lenburg: all  kinds  of  land  and  timber.  Charlotte:  very  fair  land,  but 
somewhat  worn  ;  oak  timber  principally.  Nelson :  the  lands  are  gen- 
erally red,  esteemed  the  best  land  in  Piedmont  section,  and  a  rotten 
granite,  regarded  here  as  equal  to  the  other ;  no  lack  of  timber  suitable 
for  every  variety  of  farming  and  mechanical  purposes,  oak  being  the 
most  abundant.  Buckingham :  gray  and  red  soil ;  pine,  oak,  and  hick- 
ory. Pittsylvania :  gray  soil,  not  very  strong,  but  free  and  kind ;  all 
kinds  of  oak  and  pine,  hickory,  and  dogwood.  Campbell :  land  gen- 
erally good ;  gray-red  soil,  rather  thin,  and  has  been  badly  cultivated ; 
timber — oak,  chestnut,  hickory,  pine,  ash,  &c.  Orange :  the  quality  of 
land  varies  very  much ;  oak,  pine,  chestnut,  and  jwplar.  Henry :  land 
generally  of  a  good  quality ;  timber  chiefly  oak.  Roanoke :  the  best 
land  is  in  large  farms,  ranging  from  $C0  to  $100  per  acre ;  highest  priced 
land  lies  on  Eoanoke  Eiver,  near  the  railroad  ;  the  quality  of  this  land 
is  excellent ;  timber  consists  of  black  oak,  walnut,  and  hickory ;  on  the 
mountain,  black  oak  and  pine.  Eockingham:  good  limestone;  pine 
and  oak  timber  principally.  Botetourt :  land  generally  good ;  oak,  hick- 
ory, poplar,  ash,  walnut,  and  locust  timber.  Madison :  land  varies  from 
the  best  to  the  poorest ;  pine,  oak,  and  hickory  timber.  Page :  mostly 
limestone  of  good  quality ;  oak  and  pine  timber.  Augusta:  good ;  oak, 
hickory,  and  walnut.  Alexandria :  good  sandy  loam ;  no  timber.  She- 
nandoah :  limestone ;  pine  and  hickory.  Pnnce  William :  some  very 
good,  some  very  poor ;  red  free-stone  lands  are  the  best ;  oak,  hickory, 
and  chestnut  timber.  Frederick :  limestone  land  of  good  quality ;  oak, 
hickory,  and  pine  timber.  Fauquier :  clay  land ;  white,  black,  and  red 
oak,  pine,  hickory,  and  chestnut  timber.  Loudoun :  clay  loam ;  white 
oak,  black  oak,  chestnut  oak,  hickory,  walnut,  and  red  oak.  Lee,  Scott, 
and  Wise :  land  generally  clay  sub-soil  ^  oak,  hickory,  poplar,  walnut, 
chestnut,  cherry,  &c.  Wythe,  Carroll,  Bland,  and  Tazewell :  very  moun- 
tainous, and  timber  varies  very  much.  Marion  and  Smyth:  very  good; 
all  varieties  of  timber. 

For  what  kind  of  labor  is  there  a  demand  f 

Elizabeth  City :  agricultural.  Eichmond :  good  farm  hands.  North- 
ampton and  Prince  George :  none.  Matthews,  Middlesex,  Gloucester, 
King  and  Queen,  Essex,  Louisa,  Fredericksburg,  Charlotte,  Pittsylva- 
nia, Orange,  Henry,  Madison,  Augusta,  and  Fauquier :  farm  labor  prin- 
cipally. Princess  Anne,  Norfolk,  and  Nansemond :  all  kinds.  Prince 
George :  good  farm  hands  at  $10  per  month  and  board.  Southampton 
and  Isle  of  Wight :  colored  exclusively ;  no  one  seems  to  want  white 
labor  unless  they  can  get  it  very  cheap.  Prince  Edward :  good  farm 
hands.  Mecklenburg :  farm  labor  principally.  Nelson :  in  the  spring 
of  the  year  there  is  a  demand  for  farm  labor ;  white  labor  preferred. 
Buckingham :  both  white  and  black ;  white  preferred.  Campbell : 
little  demand  at  present,  but  a  great  need ;  tobdcco  workers  mostly 
in  demand,  but  all  business  is  now  depressed ;  many  colored  laborers 
have  left  the  State.  Eoanoke :  a  number  of  negroes  have  gone  further 
south,  and  the  demand  is  now  for  farm  hands.  Page:  good  farm 
and  mechanical  labor  generally  in  demand.  Alexandria:  good  reli- 
able white  labor,  gardeners,  &c.  Shenandoah :  farm  and  house  labor. 
Prince  William:  farm  labor,  and  the  different  mechanical  trades.  Lee, 
Scott,  and  Wise :  mechanics  and  farm  hands.    Wythe,  Carroll,  Bland, 
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and  Tazewell :  no  demand  for  labor,  but  there  Is  a  demand  for  capital 
and  brains  to  work  the  labor  that  is  here.  Marion  and  Smyth :  farm 
hands  and  mechanics. 

What  mills  or  factories^  ifanyj  are  in  operation  or  in  progress  requiring 
sJcilled  labor  f 

Elizabeth  City,  Richmond,  Northampton,  Matthews,  Middlesex,  Glou- 
cester, King  and  Queen,  Essex,  Prince  George,  Mecklenburg,  Nelson, 
Orange,  Henry,  Rockingham,  Loudoun,  Marion,  and  Smyth:  none. 
Princess  Anne,  Norfolk,  and  Nansemond :  saw-mills,  one  reed  factory 
for  making  pulp  for  paper.  Norfolk :  flour  and  saw  mills,  also  iron- 
works. Southampton  and  Isle  of  Wight:  four  steam  saw-mills;  no 
factories.  Louisa :  four  tobacco  factories,  one  iron  furnace.  Fredericks- 
burg: one  paper-mill,  three  sumach-mills,  four  flour-mills,  one  corn-mill, 
one  woolen-mill,  two  planing-mills,  two  founderies,  one  carriage  factory, 
two  tanneries ;  all  but  two  in  operation.  Prince  Eel  ward :  tobacco  factories 
and  grist-mills.  Charlotte:  a  few  flour-mills.  Buckingham:  flour-mills 
exclusively.  Pittsylvania:  tobacco  factories  chiefly.  Campbell:  one  roll- 
ing-mill, three  flour-mills,  several  planing-mills,  railroad  shops,  and  large 
carriage  and  furniture  manufactories,  and  fifty  or  more  tobacco  factories. 
Roanoke :  no  mills  or  factories  in  progress  or  in  operation  requiring 
skilled  labor;  there  is  fine  water-power  in  this  county  for  manufactories, 
and  the  day  is  not  far  distant  when  they  will  be  erected ;  there  is  no  one 
here  now  to  engage  in  it;  tanneries  are  doing  a  good  business;  ma- 
chine-shops would  do  an  excellent  business  here.  Botetourt:  about 
twenty  flour-mills  in  active  operation ;  one  woolen  factory,  and  one  fiu*- 
nace ;  a  few  skilled  hands  might  get  employment.  Page :  saw  and  giist 
mills,  Shenandoah  iron-works,  a  furnace  near  Luray,  and  the  Page 
County  Woolen  Mills.  Augusta :  iron  founderies,  merchant  mills,  ma- 
chine-shops,'&c.  Alexandria:  one  cotton  factory,  two  spoke-mills,  two 
sash  and  blind  factories,  one  foundery,  one  steam  saw-mill,  four  flour- 
mills,  three  plaster-mills,  and  two  distilleries.  Prince  William :  woolen- 
mills.  Frederick :  there  are  five  factories  for  woolen  goods,  and  one 
sumach  factory  in  this  county.  Wythe,  Carroll,  Bland,  and  Tazewell : 
there  are  mines  in  operation  that  require  skilled  labor,  viz:  Union  Lead 
Mines  and  Hale  Copper  Works. 

Are  there  in  your  vicinity  any  railroads  or  other  public  works  in  progress 
requiring  comman  labor  t    If  so,  how  far  distant  t 

Rockingham :  one  in  process  of  construction,  employing  a  large 
force.  Norfolk:  street  railroads,  water-works,  and  canal  companies. 
Southampton  and  Isle  of  Wight:  two  railroads  through  the  division, 
employing  the  usual  number  of  hands.  Fredericksburg :  one  railroad 
in  process  of  construction.  Mecklenburg :  the  Roanoke  Valley  Railroad 
was  in  existence  before  the  war,  but  the  track  has  been  taken  up.  We 
need  labor  and  capital  to  rebuild.  Buckingham:  slate  quarries  four 
miles  off.  Campbell  :  no  railroads  in  progress;  two  in  contemplation. 
Roanoke :  the  Valley  Railroad  is  in  progress.  Page :  it  is  expected  that 
work  will  be  commenced  on  a  new  railroad  within  a  few  months.  Au- 
gusta: extension  of  Chesapeake  and  Ohio  Railroad  and  the  Virginia 
Valley  Railroad.  Alexandria :  railroad  from  Alexandria  to  Georgetown . 
Frederick :  the  W^inchester  and  Strasburg  Railroacl  is'  in  course  of 
construction  through  the  county,  and  is  nearly  completed. 

If  many  foreign-bom  workmen  are  employed  in  your  district,  please  give 
the  preponderating  nationality. 

Princess  Anne,  Norfolk,  Nansemond,  and  Prince  George :  very  few  ; 
mostly  Irish.  Louisa:  very  few;  Germans  and  Irish.  Mecklenburg: 
very  few ;  mostly  Germans.    Nelson :  the  Irish  preponderate.    Bucking- 
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ham :  Welsh.  Pittsylvania,  Bockingham,  Botetourt,  Page,  Shenandoah, 
and  Charlotte :  very  few.  Eoanoke :  a  few  foreign  laborers  are  engaged 
working  at  limekilns  and  on  farms ;  they  are  Germans  and  Irish.  Au- 
gusta: Irish  predominate;  there  are  some  others.  Frederick  :  about 300 
laborers  are  employed  upon  the  Winchester  and  Strasburg  Kailroad ; 
mostly  Irish.    Fauquier :  very  few  ;  generally  Iinsh. 

Flense  state  any  advantages  which  your  district  can  offer  to  laborers^ 
mechanics  J  or  small  farmers.  Is  there  much  land,  of  good  quality  and  well 
watered^  yet  unoccupied  f 

Elizabeth  City :  advantages  are  offered  to  small  farmers,  for  we  have 
plenty  of  cheap  labor,  and  early  maturity  of  crops ;  there  is  plenty  of 
land  of  good  quality  yet  unoccupied.  Richmond :  this  county  is  healthy, 
convenient  to  the  Northern  markets,  and  is  peculiarly  adapted  to  the 
production  of  fruits  and  vegetables ;  it  is  generally  regarded  as  the 
most  desirable  part  of  Eastern  Virginia.  Princess  Anne,  Norfolk,  and 
Nausemond :  plenty  of  land,  and  very  great  advantages  for  improve- 
ment. Norfolk :  sui>erior  advantages  to  laborers  and  mechanics  ;  there 
is  much  unoccupied  land  in  this  vicinity  of  fine  quality,  and  well  watered, 
offering  inducements  to  farmers  which  cannot  be  surpassed  by  any  sec- 
tion of  this  State.  Prince  George :  cheap  land,  pleasant,  mild  climate; 
the  lands  are  not  very  well  watered.  Southampton  and  Isle  of  Wight : 
I)lenty  of  good  land,  well  watered,  can  be  bought  cheap,  especially  for 
cash ;  northern  men  and  foreigners  can  get  along  well  if  they  eschew 
l>olitics  or  adopt  the  sentiments  of  the  white  ix)pulation.  Louisa :  a 
good  opening  for  mechanics,  laborers,  and  small  farmers ;  a  great  deal 
of  land  unoccupied.  Fredericksburg :  no  inducements  for  laborers  and 
mechanics  at  present ;  if  resumption  of  building,  as  anticipated,  takes 
place,  plenty  of  work  will  offer ;  to  small  farmers  excellent  advantages 
are  offered.  Prince  Edward :  a  great  demand  for  purchasers  of  land, 
and  also  for  tenants  to  work  on  shares.  Mecklenburg :  thousands  of 
acres  of  unoccupied  lands  which  can  be  bought  cheap  ;  good  men  wel- 
comed. Charlotte:  plenty  of  good  lands  unoccupied.  Nelson:  the 
land  is  good;  the  district  as  healthy  as  any  in  the  State;  water- 
power  unsurpassed ;  a  large  amount  of  land  unoccupied  ;  small  farmers 
would  do  well  here.  Buckingham :  plenty  of  land  for  sale  in  small  or 
large  quantities,  and  well  watered  generally;  gold  mines  and  quarries 
in  abundance.  Pittsylvania :  country  healthy,  climate  delightful ;  con- 
siderable land  of  moderate  quality  unoccupied ;  no  special  advantages 
for  mechanics  or  laborers.  Campbell :  great  need  of  labor,  and  if  well 
applied  there  is  no  place  where  it  would  be  more  liberally  rewarded; 
God's  bounties  have  been  sadly  abused,  and  the  very  earth  has  been 
robbed  and  cheated ;  farmers  are  needed  who  will  labor,  or  at  least 
know  how  to  direct  free  labor;  water  is  plentiful  and  pui'e;  the  climate 
is  mild  and  salubrious  in  an  unusual  degree;  in  short,  this  is  a  garden 
spot  grown  up  to  weeds  and  briers;  there  is  great  room  and  great 
need  for  intelligent  enterprise — ^fbr  small  farmers  who  are  industri- 
ous. Henry :  advantages  good ;  a  considerable  quantity  of  land  of 
good  quality  and  well  watered  yet  unoccupied.  Roanoke :  the  moun- 
tains ^re  the  only  unoccupied  lands  w^hicli  can  be  bought  cheap ;  much 
of  them  can  be  cultivated,  being  quite  fertile,  and  planted  with  tobacco 
and  grapes  can  be  made  more  valuable  than  the  valley  lands ;  mechan- 
ics are  doing  well ;  a  number  of  new  buildings  have  been  erected  in 
and  around  Salem,  which  is  a  flourishing  place ;  this  is  a  rich  and  ex- 
cellent county.  Botetourt:  there  is  a  considerable  quantity  of  this 
kind  of  land;  this  district  has  excellent  water-power,  and  great 
quantities  of  iron  ore  and  coal ;  large  inducements  to  men  of  means. 
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Madison:  there  are  several  good  places  for  mechanics  in  this  vicinity; 
very  good  water-power  that  can  be  bought  cheap.  Tliis  section  of  coun- 
try offers  fine  advantages  for  fruit-growing.  Page:  there  is  much  land 
of  good  quality  and  well  watered  yet  unoccupied,  offering  inducements 
to  farmers,  the  land  being  excellent  for  grain,  while  the  country  is 
almost  unsurpassed  for  fruits  of  all  kinds.  The  Blue  Eidge  on  one 
side,  and  the  Massanutten  Mountains  on  the  other,  contain  rich  stores 
of  iron,  copper,  manganese,  franklinite,  limestone,  &c.,  and  there  is  an 
abundance  of  wood  and  unlimited  water-power.  Augusta :  generally 
pine  land,  healthful  climate,  good  water,  good  market  faeilities,  plenty 
of  iron  and  other  ores ;  the  land  wants  good  working,  and  can  be 
bought  at  reasonable  prices.  Alexandria :  the  high  prices  paid  for  the 
products  of  the  ground  constitute  an  inducement  to  farmers,  and  there 
is  considerable  land  yet  unoccupied ;  laborers  and  mechanics  can  live 
here  cheaper  than  in  many  other  cities ;  rents  and  market  prices  are 
usually  considerably  lower  than  those  of  Washington,  while  its  easy 
access  to  Washington  market  makes  the  county  of  Alexandria  a 
a  desirable  location  for  small  farmers.  Shenandoah :  we  have  more 
land  than  laborers ;  a  great  deal  of  land  can  be  bought ;  the  land  has 
not  been  well  cultivated  since  the  war.  Prince  William  :  good  oppor- 
tunities for  laborers,  mechanics,  and  small  farmers,  and  fine  water-power 
for  manufacturing  purposes ;  land  is  generally  well  watered,  and  is 
originally  good,  kind,  and  easily  restored.  Frederick  :  in  this  district 
mechanics  can  usually  get  employment,  and  first-class  laborers  would  do 
well.  Fauquier:  there  are  at  present  more  inducements  for  small  farm- 
ers than  for  any  other  class;  farms  in  this  district  range  from  100  to 
1,500  acres  in  one  body ;  mortgages  encumber  a  great  many  of  those  es- 
tates, so  much  so  that  the  owners  would  willingly  sell  from  100  to  500 
acres  of  each.  Loudoun :  nearly  all  the  good  land  is  occupied.  Marion, 
and  Smyth :  honest  laborers  can  find  good  homes,  cheap ;  abundance  of 
good  land  ;  water  in  abundance,  and  water-power  unsurpassed. 

What  are  the  prices  of  ordinary  farm  stocky  sound  and  in  good  condition  f 


■•* 

CE 

P 

1 
1 
1 
1 


2 

3 
2 
3 
3 
4 
4 
4 
4 
4 
5 
5 
5 
5 
5 
6 
6 
6 
6 
0 
6 


County. 


Mathews 

Elizabeth  City 

Northampton 

Richmono. 

C  Southampton .'. 

i  LsU)  of  Wight 

(  Princess  Anne 

^Norfolk 

(  Nansemond 

Prince  Giwrgo 

Norfolk  City 
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6  cents  per  lb. 

$4  each. 
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County. 

Working      Working 

oxen,           hornes, 
per  pair.          each. 

Working 

moles, 

each. 

Milch 
cows, 
each. 

Sheep,  each. 

Hogs,  per  lb. 

7 

Fre<lerick 

$100  to  200    $100  to  200 
120  to  200       1-2.5  to  200 

1200  to  250 

$40  to  70 
40  to  80 
40  to  50 
25  to  50 
40  to  75 
25 

35 
90  to  40 

$3  00  to  8  00 
2  00  to  4  00 
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Fauquier 

6  to  lOc  Der  lb. 

7 

Loacioan 

100  to  150 
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80  to  100 

80 
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75  to  125 

100  to  125 

100  to  150 

150 

100  to  125 

150 
75  to  175 

100  to  150 

2  00  to  4  00  i  $2  to  #40'each. 

7 

Shenandoah 

2  00to3  50 

2  50to4  00 

1  50 

4  00 
200  to6  00 

$7  to  $10  each. 

7 

Alexandria 

150 
120  to  140 

160 
75  to  125 

8 
6 

8 

Marion,  Sm5-th 

Wvthe, Carroll. 
Bland,  &,  Tazewell . 
Lee,  Scott,  and  Wine 

Averaco 

$4  to  $6  each. 

$4  each. 
Stock  3  to  4e. 

$91  09          ftl.ll  ftf^ 

1149  68 

$37  05 

$3  06 

lie 

NOETH  CAEOLINA. 

Area,  32,450,560  acres.    Population  in  1870, 1,071,135. 

Can  land  be  purcJuised  or  rented  in  your  district  suitable  for  small  fanm 
on  favorable  terms  t  . 

There  is  abundance  of  land  in  the  following  counties  in  this  State 
which  can  be  purchased  or  rented  on  favorable  terms,  viz :  Washington, 
Eobeson,  Columbus,  Brunswick,  Bladen,  Cumberland,  Sampson,  Orange, 
Eandolph,  Forsyth,  Surry,  Wilkes,  Anson,  Yadkin,  Eutherford,  Stokes, 
Catawba,  Lincoln,  and  Gaston. 

What  is  the  price  per  acre  of  small  improved  farms  f  State  what  pro- 
portion has  been  under  cultivation^  how  much  is  fenced^  and  the  kind  oj 
buildings. 

Washington:  about  $10  per  acre;  nearly  all  fenced  and  under  culti- 
vation; buildings  generally  small  frame,  with  piazza,  while  stables, 
corn-cribs,  barns,  &c.,  are  of  logs.  Eobeson,  Columbus,  and  Bruns- 
wick :  from  $5  to  $20 ;  some  farms  are  all  under  fence ;  some  have  only 
small  inclosures ;  buildings,  if  any,  are  generally  poor.  Bladen,  Cum- 
berland, and  Sampson :  from  $5  to  $10 ;  one- third  to  three-fourtlis  under 
cultivation,  and  fenced ;  buildings  mostly  log  cabins.  Orange :  from 
$3  to  $5;  the  proportion  cultivated  is  about  one-fourth,  with  an  average 
of  one-eighth  more  under  fence  than  is  worked ;  buildings  log  and  frame ; 
there  are  some  large  farms  that  are  supplied  with  very  good  buildings. 
Eandolph:  the  best  land  $10,  inferior  as  low  as  $1  50;  about  one-half 
under  cultivation,  and  a  larger  proportion  fenced ;  ordinary  log  build- 
ings in  general.  Forsyth:  $5  to  $10;  buildings  generally  frame  and 
log.  Surry :  from  $2  to  $20 ;  a  small  portion  only  of  each  farm  has 
been  cleared;  buildings  varying  from  good  to  worthless.  Catawba, 
Lincoln,  and  Gaston :  about  $7  ;  one-third  under  cultivation,  with  com- 
fortable dwellings.  Wilkes:  from  $1  to  $5;  one-fourth  under  cultiva- 
tion; log  houses  generally.  Anson:  $3  to  $10;  one-half  to  two-thirds 
fenced  and  under  cultivation.  Yadkin :  $3  to  $5  ;  one-half  under  cul- 
tivation; two-thirds  fenced;  log  cabins  generally.  Eutherford:  thin 
land  from  $3  to  $5;  good  land  from  $10  to  $20.  Stokes:  $5  to  $10; 
buildings  generally  frame  or  log. 

What  is  the  price  per  acre  of  unimproved  land,  what  proportion  is  cleared j 
and  how  much,  if  any,  is  fenced  f 

Washington :  $5  per  acre  j  one-fourth  cleared ;  none  fenced.  Eobe- 
son, Columbus,  and  Brunswick:  $1  to  $5;  very  little  if  any  cleared. 
Bladen,  Cumberland, and  Sampson :  25  cents  to  $1;  one-fifth  cleared; 
very  little  fenced.  Orange:  $2  to  $4;  very  little  cleared,  and  none 
fenced.    Eandolph :  $2  to  $8 ;   one-fourth  fenced.    Forsyth :   from  $1 
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to  $10 ;  scarcely  any  fenced.  Surry :  $1  to  $5 ;  about  one-tenth  fenced. 
Catawba,  Lincoln,  and  Gaston :  about  $4.  Wilkes:  $1  to  $2.  Anson: 
$3  to  $8 ;  none  cleared  or  fenced.  Yadkin :  $3  to  $5.  Eutherford : 
from  $1  50  to  $10.    Stokes :  $1  to  $10 ;  very  little  fenced. 

What  is  the  yearly  rent  of  small  improved  farms  f  If  rented  on  shares^ 
what  sliare  does  the  owner  receive?  Does  the  latter  provide  stocky  imple- 
mentSj  or  seeds? 

Washington :  $1  60  per  acre,  or  one-third  of  the  crop ;  the  renter 
does  the  plowing  and  furnishes  the  seeds.  Bobeson,  Columbus,  and 
Brunswick:  from  one-fourth  to  one-third  of  what  it  produces ;  if  owner 
furnishes  stock,  seed,  &c.,  from  one-third  to  one-half.  Bladen,  Cumber- 
land, and  Sampson :  rented  only  on  shares ;  one-third  to  owner,  with- 
out furnishing  seeds,  &c.  Orange :  from  one-fourth  to  one-third  of  pro- 
duct, and  one-half  when  seeds  and  implements  are  provided  by  owner, 
Eandolph  :  one-third  without  furnishing  seeds,  &c.;  otherwise  one-half 
the  product.  Forsyth  and  Surry :  same  as  above.  Catawba,  Lincoln, 
Wilkes,  and  Ga«ton :  one-third.  Anson :  $2  to  $4 ;  one-half  the  pro- 
duct when  implements  are  furnished  by  the  owner.  Yadkin :  one-half 
the  crops,  the  owner  furnishing  implements,  &c.  Stokes  and  Ruther- 
ford :  one-third  for  the  land. 

What  are  the  chief  articles  of  production^  and  what  are  the  present  prices 
of  some  of  them  ? 


Articles  of  prodaction. 


Cotton i>erlb. 

Do do... 

I)o...... do... 

Do.,  iu  the  seed . .  do . . . 

Corn per  bush . 

Do do... 

Do do... 

Do do... 

Wheat do... 

Do do... 

Do do... 

Do do..-. 

Tobacco per  lb. 

Do do... 

Do do... 

Do do .  - . 

Sweet XK>tii>toe6.  .per bus. 

Rye do... 

Do do... 

Oats do . . . 

Do do... 

Do do... 

Do do... 

Do '. do... 


Counties. 


Rutherford. 

Washington,  Orange. 

Bladen,  Cumberland,  Sampson. 

Robeson,  Columbus,  Brunswick. 

Forsyth,  Surry,  Catawba,  Lincoln,  Gaston, 

Wilkes,  Stokes,  Rutherford. 
Yadkin. 
Robeson,  Columbus,    Brunswick,    Bladen, 

Cumberland,  Sampson. 
Washington. 
Orange,  Randolph,  Catawba,  Lincoln,  Gas- 

tou^  Anson,  Rutherford. 
Yadkin. 
Surry. 

Wilkes,  Stokes. 
Surry,  Yadkin. 
Orange. 

Wilkes,  Forsyth. 
Stokes. 
Robeson,  Columbus,    Brunswick,    Bladen, 

Cumberland,  Sampson,  Orange,  Catawba, 

Lincoln,  Gaston. 
Surry,  Catawba,  Lincoln,  Gaston,  Wilkes, 

Yadkin,  Rutherford. 
Forsyth,  Stokes. 
Surry,  Yadkin,  Rutherford. 
Catawba,  Lincoln,  Gaston. 
Forsyth,  Stokes. 
Orange. 
Bladen,  Cumberland,  Sampson. 


*  These  were  the  rates  in  the  winter  of  1869-'70.    The  prices  of  raw  cotton  were  much  less  in  1870-'71. 

What  is  the  distance  to  a  market  town^  a  railroad  station^  or  a  steamboat 
landing  ^ 
Washington:  from  1  to  12  miles  to  steamboat  landing )  four  steamer^ 
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per  week  from  here  to  Norfolk,  and  two  to  Baltimore.  Eobeson,  Co- 
lumbus, and  Brunswick  :  very  convenient  to  the  Cape  Fear  River,  Wil- 
mington and  Manchester  liailroad,  and  Wilmington  and  Charlotte  Rail- 
road. Bladen,  Cumberland,  and  Sampson  :  not  more  than  15  miles  at 
farthest.  Orange :  12  miles  to  railroad  station,  28  to  Raleigh,  our  market 
town..  Randolph  and  Forsyth  :  about  18  miles  to  railroad  station.  Sur- 
rey and  Yadkin :  40  miles.  Catawba,  Lincoln,  and  Gaston  :  from  1  to 
15  miles.    Wilkes  and  Stokes :  38  miles.    Rutherford :  35  miles. 

W/iat  is  the  general  quality  of  land  and  the  kind  of  timber  f 

Washington :  light  and  sandy  uplands,  250  pounds  of  cotton  and 
5  barrels  corn  per  acre;  lowlands  rich  and  heavy;  12  barrels  corn 
and  1  bale  of  cotton  per  acre;  cypress,  juniper,  and  pine.  Robeson, 
Columbus,  and  Brunswick :  poor  surface,  but  good  clay  sub-soil ;  pine, 
oak,  and  hickory  timber  on  upland ;  cypress,  gum,  arid  poplar  in 
swamps.  Bladen,  Cumberland,  and  Sampson:  land  sandy  and  i>oor; 
long-leaved  pines  and  cypress  timber.  Orange:  well  adapted  to  the 
growth  of  tobacco,  and  a  portion  will  produce  corn  and  other  grain ; 
oak,  hickory,  and  pine.  Randolph :  medium  quality,  embracing  almost 
every  variety  of  soil ;  oak,  pine,  walnut,  and  hickory  timber.  For- 
sjth :  land  generally  good ;  oak,  pine,  chestnut,  poplar,  walnut,  hick- 
ory, birch,  beech,  maple,  dogwood,  and  ironwood.  Surry :  land  of  fair 
quality ;  timber — all  the  various  oaks,  pine,  and  poplar,  some  hickory, 
walnut,  cherry,  &c.  Catawba,  Lincoln,  and  Gaston:  soil  red;  oak 
and  pine  timber.  Wilkes :  good  soil ;  hickory,  black  walnut,  and  oak 
timber.  Anson :  sandy  and  slaty ;  white,  red,  black,  and  post  oak,  and 
long  and  short  leaf  pine.  Yadkin :  gray  soil,  a  little  sandy,  with  clay 
subsoil;  oak  timber  principally.  Rutherford:  diversified  soil ;  upland 
timbered  with  oak,  pine,  hickory,  «&c. ;  river  border  low  laud,  with  ma- 
ple, gum,  ash,  &c.  Stokes:  generally  good  ;  oak,  pine,  chestnut,  pop- 
lar, walnut,  birch,  beech,  maple,  dogwood,  &c. 

For  ichat  kind  of  Jnhor  is  there  a  demand  f 

Washington  :  farm  hands,  shingle-makers,  and  fishermen.  Robeson, 
Columbus,  and  Brunswick :  farm  laborers  and  wood-choppers.  Bladen, 
Cumberland,  Sampson,  and  Orange:  very  little  wanted  at  this  time; 
owners  of  land  have  not  money  to  pay  with.  Randolph  :  farm  hands 
chiefly.  Surrey  :  farm  hands,  carpenters,  shoemakers,  and  wagon-makers. 
Catawba,  Lincoln,  Gaston,  and  Rutherford:  farm  hands.  Wilkes:  me- 
chanics and  farmers.  Anson  :  farm  laborers,  railroad  hands,  and  wood- 
choppers.    Yadkin :  farmers  and  mechanics. 

What  milk  or  factories,  if  any,  are  in  operation  or  in  progress  requiring 
skilled  labor  f 

Washington :  saw-mills  and  gristmills.  Orange :  mills  and  factories, 
supplied  with  laborers.  Randolph  :  3  manufactories,  well  supplied  with 
skilled  labor.  Forsyth  :  cotton  and  woolen  mills,  founderies,  and  ma- 
chine-shops, flour-mills,  paper-mills,  planing-mills,  tanneries,  tobacco 
factories,  shoe  factories,  distilleries,  &c.  Surry  :  four  cotton-mills,  eight 
flour-mills,  seven  tobacco  factories,  eight  iron-works,  one  foundery,  six 
tanneries,  two  circular  saw-mills.  Catawba,  Lincoln,  and  Gaston  :  cot- 
ton factory  and  distillerj%  Wilkes:  flour-mills,  cotton-mills,  and  tobacco 
factories.  Anson:  flour  and  saw  mills.  Stokes:  cotton  and  woolen 
mills,  founderies,  and  machine-shops,  flour-mills,  paper-mills,  tanneries, 
tobacco  factories,  shoe  factories,  and  distilleries. 

Are  there  in  your  vicinity  any  railroads  or  other  public  works  in  progress 
requiring  common  labor  f    If  so,  how  far  distant  f 

Kobeson,  Columbus,  and  Brunswick :  one  railroad  in  course  of  con- 
Istruction  runs  through  these  counties.    Orange :  very  few  works  of  a 
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public  character.  Forsyth  and  Surry  :  one  railroad  40  miles  distant. 
Catawba,  Lincoln,  and  Gaston :  Wilmington,  Charlotte,  and  Ruther- 
lordton  Railroad,  15  miles ;  iron- works,  8  miles.  Wilkes:  one  railroad,  50 
miles  distant,  in  operation,  hereafter  to  be  extended  through  this  county, 
Anson  :  20  miles.  Yadkin :  two  railroads  chartered  to  run  through  this 
county,  but  as  yet  no  work  has  been  done.  Stokes:  railroad  from 
Greensboro  via  Salem  and  Mount  Airy  to  Virginia  line,  and  from  Salem 
to  foot  of  Blue  Ridge  in  Caldwell  County,  North  Carolina. 

Please  state  any  advantages  ichich  your  district  can  offer  to  laborers^ 
mechanics^  or  small  farmers.  Is  there  much  land  of  good  quality  and  tcell 
watered  yet  unoccupied  f 

W^ashington  :  blacksmiths,  carpenters,  wheelwrights,  painters,  shoe- 
makers can  readily  find  employment.  Farmers  with  small  capital  can  find 
plenty  of  good  land  well  watered  within  from  three  to  twelve  miles  of  a 
market.  Robeson,  Columbus,  and  Brunswick:  persons  who  are  willing 
to  work  can  fintl  employment  here,  but  there  is  not  much  good  land  un- 
occupied. Bladen,  Cumberland,  and  Sampson  :  the  best  lands  in  these 
counties  are  in  the  swamps  and  to  a  great  extent  yet  unoccupied. 
Orange :  there  are  hundreds  of  the  finest  mill  sites  in  this  county,  and 
we  only  need  enterprising  people  with  some  capital.  Randolph  :  this 
section  presents  many  advantages  to  small  farmers;  there  is  a  large 
amount  of  land  of  good  quality,  well  watered,  and  well  timbered,  yet 
unoccupied,  and  as  healthful  a  climate  as  can  be  found  in  any  part  of 
the  Union.  Forsyth  :  land  and  climate  finely  adapted  to  fruit-growing: 
this  county  has  shipped  for  several  years  past  $100,000  worth  of  dried 
fruits  and  berries  annually.  Surry  :  there  is  a  very  large  amount  of 
land  unoccupied  and  some  of  it  very  good;  fuel  is  cheap;  .climate  un- 
excelled ;  water  pure ;  and  the  whole  county  well  adapted  to  the  growth 
of  apples,  peaches,  pears,  grapes  of  all  kinds,  together  with  blackberries, 
which  have  become  quite  an  article  of  trade  of  late.  Catawba,  Lincoln, 
and  Gaston:  grain  is  high;  farmers  in  demand,  and  much  good  land 
UDcultivated.  Wilkes :  the  advantages  are  great,  and  facilities  un- 
equalled. Anson  :  thousands  of  acres  at  a  rent  too  low  for  the  good  of 
the  owners.  Yadkin :  a  large  proportion  of  the  land  in  this  county  is  un- 
occupied, and  could  be  purchased  for  cash  at  low  prices  at  the  present 
time.  Rutherford :  a  considerable  quantity  of  very  good  land  unoccu- 
pied, and  a  vast  amount  of  water-power.  Stokes :  land  well  watered 
and -well  timbered;  not  more  than  one-half  of  it  occupied. 

W^hat  are  the  prices  of  ordinary  farm  stock,  sound  and  in  good  condition  t 
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SOUTH  CAKOLINA. 

Area,  21,760,000  acres.    Population  in  1870,  705,109. 

Can  land  be  purchased  or  rented  in  your  district  suitable  for  small  farms 
on  favorable  terms  t 

♦Darlington,  Beaufort,  Barnwell,  Colleton,  Eicbland,  York,  Green- 
ville, Newberry,  Fairfield,  and  Union  :  it  can.  Spartanburg:  land  can 
be  bougbt  in  any  part  of  this  division  ou  good  terms,  and  iu  any  quan- 
tity that  may  be  desired. 

What  is  the  price  per  acre  of  small  improved  farms  f  State  tchat  pro- 
portion has  been  under  cultivation^  liow  mv^ih  is  fenced^  and  the  kind  of 
buildings. 

Darlington:  improved  farms,  none  for  sale  or  rent;  unused  lands,  $2 
to  $8,  at  which  price  any  quantity  from  10  to  10,000  acres  may  be  ob- 
tained, either  cleared  or  in  forest;  buildings  generally  of  logs.  Beau- 
fort, Barnwell,  and  Colleton  :  $2  50  to  $5 ;  generally  less  than  one-half 
cleared ;  ordinary  buildings.  Eicbland :  $5  to  $20 ;  one-half  under 
cultivation;  buildings  generally  frame.  York:  $6  to  $12;  from  one- 
fourth  to  three-fourths  has  been  under  cultivation  and  fenced;  good 
common  buildings;  a  great  many  such  farms  for  sale.  Greenville:  $2 
to  $15.  Newberry:  $15;  about  80,000  acres  are  under  cultivation  at 
present  in  this  county;  but  very  little  of  it  fenced.  Fairfield:  $10; 
three-fourths  cleared;  fences  and  buildings  tolerably  good.  Uuion: 
$10;  one-half  is  in  common.  Spartanburg:  $3  to  $10;  one-fourth 
fenced  and  under  cultivation.  Anderson  and  Oconee :  there  are  very 
few  small  farms  for  sale ;  from  $G  to  $15  per  acre ;  about  one- fourth  has 
been  under  cultivation,  and  about  one-fourth  more  old  field  lands  are 
worn  out,  and  Hve  now  overgrown  with  dwarf  pines ;  about  one-third  is 
fenced;  the  buildings  and  all  other  improvements  are  very  poor^  not- 
withstanding the  abundance  of  good  lumber  and  the  excellent  facilities 
for  procuring  the  same. 

What  is  the  price  per  acre  of  unimproved  land,  what  proportion  is  cleared^ 
and  how  much,  if  any,  is  fenced  f 

Darlington :  $2  to  $5 ;  if  fenced  it  is  poorly  done.  Beaufort,  Bam- 
well,  and  Colleton:  woodland  averages  about  $1;  niore  than  one-half 
of  this  division  is  wild  land.  Eicbland:  from  $1  to  $10;  one-third 
cleared ;  one-third  fenced.  York :  $5  to  $10 ;  very  few  such  farms  in 
the  district;  nearly  all  farms  are  more  or  less  improved,  fenced,  &c. 
Greenville:  from  $1  to  $10.  Newberry:  $6.  Fairfield:  $7.  Union: 
$3;  one-half  cleared ;  very  little  fenced.  Spartanburg:  unimproved 
lands  with  fence  will  average  about  $5,  with  any  proportion  cleared 
which  the  purchaser  may  desire.  Anderson  and  Oconee:  $5  on  an 
average ;  one-seventh  cleared ;  one-third  fenced. 

What  is  the  yearly  rent  of  small  improved  farms  f  If  rented  on  shares, 
tchat  share  does  the  owner  receive  f  Does  the  latter  provide  stock,  imple- 
ments, or  seeds  f 

Darlington:  from  $1  50  to  $3;  the  owner  generally  receives  one-half 
the  crop,  and  furnishes  stock,  implements,  and  seeds.  Beaufort,  Barn- 
well, and  Colleton :  one-third  of  the  crop  for  the  use  of  the  land ;  one- 
half  for  land,  team,  and  seeds.  Eicbland :  from  $1  to  $3,  or  one-third 
of  the  crop;  the  owner  provides  nothing.  York:  $1  to  $1  50,  or  one- 
third  of  the  grain  and  one  fourth  of  the  cotton,  renter  furnishing  stock, 
&c. ;  or  one-half  to  two  thirds  if  owner  furnishes  the  stock  and  imple- 
ments.   Greenville:  generally  rented  for  one-third  of  the  crop.    New- 

*  Names  of  couuties  from  which  returns  have  been  received. 
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berry :  $4 ;  on  shares,  owner  provides  stock,  &c.,  and  receives  two-thirds 
of  the  crop.  Fairfield :  lands  rent  only  on  shares  in  this  county,  owner 
receiving  one-third  the  grain  and  one-fourth  the  cotton,  renter  finding 
everything.  Union:  $1  to  $4,  or  one-third  of  the  crop.  Spartanburg: 
the  owner  provides  nothing  and  gets  one-third,  or  provides  everything 
and  receives  two-thirds.  Anderson  and  Oconee :  from  $1  to  $2 ;  there 
is  a  great  difierence  between  the  amount  of  rent  of  upland  and  bottom 
lands;  when  rented  on  shares,  the  owner  receives  one-third  of  the  corn, 
one-fourth  of  the  cotton  in  the  seed,  (i.  e.,  before  ginning,)  one-third  of 
the  wheat  in  the  sheaves  ;  if  threshed,  one-fourth,  renter  furnishing  his 
own  stock,  implements,  &c. 

What  are  the  chief  articles  of  production,  and  what  are  the  present  prices 
of  some  of  them  f 


Articles  of  production. 


Cotton per  lb. 

Do do... 

Do do... 

Do do... 

Com per  bash. 

Do do... 

Do do... 

Do do... 

Do do... 

Do do... 

Wheat do... 

Do do... 

Do do... 

Do do... 

Do do... 

Potatoes,  (Irish) . . .  do . . . 

Do do... 

Potatoes,  (sweet) . .  do . . . 

Do do .  - . 

Oats do . . . 

Do do... 

Do do.. . 

Rice  .- do . . . 


Counties. 


Beaufort,  BarnwcU,  CoUeton.. 
Darlington. 

Greenville,  Fairfield,  Union,  Spartanbnrg. 
Rich  land,  York,  Newberry,  Anderson,  Oco- 
nee. 
Spartanburg. 
York. 

Greenville,  Anderson.  Oconee. 
Beaufort,  Barnwell,  Colleton. 
Darlington. 

Richland,  Fairfield,  Union. 
York. 

Spartanburg. 
Greenville,  Fairfield. 
Anderson,  Oconee. 
Newberry. 
Darlington. 
Anderson,  Oconee. 
Anderson,  Oconee. 
Richland. 
Spartanburg. 
Anderson,  Oconee. 
York. 
Beaufort,  Barnwell,  Colleton. 


*  Theae  were  the  rates  in  the  winter  of  1869-'70.    The  prices  of  raw  cotton  were  much  less  in  187(>-'71 


What  is  the  distance  to  a  marJcet  town,  a  railroad  station,  or  a  steamboat 
landing  f 

Darlington :  to  Charleston,  113  miles ;  Pee  Dee,  13  miles.  Beaufort, 
Barnwell,  and  Colleton :  30  miles.  Richland :  four  railroads  pass  through 
Columbia.  York :  from  1  to  12  miles.  Greenville :  head  of  the  Green- 
ville and  Charleston  Eailroad.  Newberry :  Newberry  is  the  county  seat ; 
it  lies  on  the  Greenville  and  Charleston  Railroad,  47  miles  above  Co- 
lumbia. Fairfield:  12 miles.  Union:  average,  12  miles.  Spartanburg: 
a  good  market  at  Spartanburg  Court- House,  directly  on  the  railroad, 
which  connects  it  with  Columbia,  Charleston,  &c.  Anderson  and 
Oconee :  there  are  five  market  towns  in  Anderson  County,  on  the  line 
of  railroad,  all  easy  of  access ;  in  Oconee  two ;  can  be  reached  from  any 
part  by  15  miles'  travel ;  there  are  flat-boat  landings  all  along  the  Sav- 
annah, Saluda,  and  Seneca  Rivers,  which  afford  facilities  to  that  portion 
of  the  country  farthest  from  the  railroad  stations. 
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WJuit  is  the  general  quality  of  land  and  the  hind  of  timber  f 

Darlington :  poor,  sandy  soil  on  uplands ;  river  land  better  if  not 
ovei'flowed;  pitch-pine  timber.  Beaufort,  Barnwell,  and  Colleton:  • 
inclines  to  sand;  pine,  oak,  hickory,  and  cypress  timber.  Kichland: 
quality  of  land  good  ;  pine,  oak,  and  hickory  timber.  York :  fair  pro- 
ductive land ;  gray,  muUitto,  and  clay  soil ;  oak,  blackjack,  hickory,  and 
pine  timber.  Greenville:  medium  quality,  some  quite  thin,  some  good; 
oak,  poplar,  pine,  hickory,  &c.  Newberry :  good ;  oak,  hickory,  and 
pine.  Fairfield:  land  middling ;  oak  and  pine  timber.  Spartanburg: 
land  not  very  good,  producing  about  8  bushels  per  acre ;  pine,  oak,  and 
hickory  constitute  the. principal  timber.  Union:  poor  laud;  pine  tim- 
ber. Anderson  and  Oconee ;  the  poorest  of  the  ridge  lands  are  al>ove 
the  poor  grades  of  land  in  Massachusetts,  and  the  sandy  lands  are  sim- 
ilar to  the  poorer  parts  of  New^  Jersey  land ;  none  of  our  lauds  receive 
such  care  in  cultivation  as  those  of  the  two  States  mentioned ;  with  the 
same  care  they  would  be  better  producing  lands ;  the  bottom  lands  are 
excellent ;  the  people  generally  do  not  believe  in  subsoil  w'orking,  and 
have  not  a  proper  estimate  of  the  advantage  to  be  gained  by  manuring 
their  lands;  I  heard  three  large  and  experienced  planters  say  that  it 
was  an  injury  to  manure  new  ground  within  three  years  from  the  time 
of  breaking  up ;  the  timber  consists  of  oak,  hickory,  hard  pine,  ash,  and 
beech  ;  more  oak  than  pine. 

For  what  kind  of  labor  is  there  a  demand  f 

Darlington,  Beaufort,  Barnwell,  Colleton,  Eichland,  and  York:  farm 
labor  chiefly  ;  carpenters,  blacksmiths,  brick  masons,  &c.  Greenville : 
all  kinds.  Newberry  and  Fairfield :  agricultural.  Spartanburg:  good 
labor  of  every  kind  is  wanted.  Union,  Anderson,  and  Ocouee :  farm 
labor  principally. 

What  mills  or  factories^  if  any,  are  in  operation  or  in  progress  requiring 
skilled  labor? 

Beaufort,  Barnwell,  and  Colleton :  saw  and  flour  mills  of  small  ca- 
pacity only.  Richland:  a  cotton  factory,  various  iron-works;  also  a 
tannery.  York:  well  supplied  with  flour-mills;  good  river  water-power 
unimproved.  Greenville:  coach  and  wagon  and  cotton  factories;  also 
paper-mills.  Spartanburg:  cotton  factories.  Union:  thirty  flour-mills, 
ten  grist-mills,  and  many  lumber-mills,  one  large  cotton  manufactory, 
fifteen  tanneries,  and  two  wool-carding  factories ;  these  all  require  skilled 
labor. 

Are  there  in  your  vicinity  any  railroads  or  other  public  works  in  progress 
reqtnring  common  labor  f    If  so,  how  far  distant  f 

Beaufort,  Barnwell,  and  Colleton  :  Port  lioyal  Railroad,  now  building, 
runs  through  Beaufort  and  Barnwell  Counties.  Newberry:  plenty  of  labor 
right  at  hand.  Fairfield :  railroad  hands  are  in  demand.  Spartanburg : 
60  miles  north  of  Spartanburg  common  labor  can  be  profitably  employed 
on  railroads.  Anderson  and  Oconee :  a  railroad  through  the  Blue  Ridge 
is  being  constructed,  between  Anderson,  South  Carolina,  and  Knox- 
ville,  Tennessee,  through  Oconee  County,  requiring  a  large  number  of 
laborers. 

Please  state  any  advantages  which  your  district  can  offer  to  laborers,  me- 
chanicSy  or  small  farmers.  Is  there  much  land  of  good  quality  and  well 
watered  yet  unoccupied  f 

Darlington  :  skilled  laborers,  intelligent  mechanics,  and  men  who  will 
pay  attention  personally  to  farming  can  do  well  here ;  one  cannot  get  a 
set  of  harness,  a  boot,  a  wagon,  or  a  tool  mended,  or  a  house  repaired 
as  it  is  done  at  the  North,  because  there  are  no  intelligent  mechanics 
here ;  only  ignorant  colored  men  do  such  work,  and  they  acquired  what 
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little  knowledge  they  have  wbea  they  were  slaves.  Beaufort,  Barnwell, 
and  Colleton :  plenty  of  land  cheap ;  mechanics  find  work  only  on  their 
own  account.  Kichland:  tl>ere  are  large  tracts  of  land  unoccupied, 
though  it  is  generally  fltit  and  not  well  supplied  with  springs  or  running 
water;  the  climate  is  mild  and  salubrious.  York:  our  climate  and  soil 
are  well  adapted  to  the  i)roduction  of  cotton,  corn,  wheat,  and  oats,  and 
no  doubt  would  yield  well  of  gra|)es  and  fruits  of  all  kinds;  experienced 
northern  or  foreign  emigrants  as  farmers  are  very  much  needed.  Green- 
Aille :  a  healthy  country,  good  water,  no  malaria  or  diseases  arising  there- 
from ;  lauds  productive ;  all  kinds  of  grain  raised  and  very  fair  cotton. 
Newberry :  plenty  of  land  unoccupied,  good,  and  well  watered.  Fair- 
field :  laborers  and  small  faruiers  are  in  demand.  Spartanburg :  a  great 
deal  of  land  unoccupied ;  excellent  water-power,  good  markets,  healthy 
climate.  Union:  vast  quantities  of  worn-out  land  which,  with  proper 
management,  is  capable  of  being  reclaimed,  Anderson  and  Oconee :  for 
small  farmers  intending  to  purchase,  no  country  offers  better  induce- 
ments; industrious  and  enterprising  men  can  do  well;  the  lands  are  of 
good  quality  and  well  watered;  the  feeling  heretofore  existing  against 
the  laborer  and  stranger,  and  that  engendered  by  the  war,  is  dying  out, 
with  the  evils  of  slavery,  the  father  of  them;  and  the  country  affords  a 
wide  scope  for  improvement  by  men  who  are  industrious  and  frugal ; 
the  water  privileges  of  both  counties  cannot  be  excelled. 

[The  following  communiciition  is  furnished  by  Mr.  Charles  E.  Young, 
of  Philadelphia,  civil  engineer,  employed  on  tlie  Blue  Eidge  Railroad, 
(now  in  course  of  construction  from  Anderson,  South  Carolina,  to  Knox- 
ville,  Tennessee,)  who  has  been  two  years  in  timt  pait  of  the  South,  and 
possessed  unusual  opportunities  for  observation.] 

Walhalla,  South  Cauolixa,  April,  1871. 

I  desire  to  direct  your  att-ention  to  the  advantanjes  of  tins  country  for  iininigrantH,  both 
for  tliOHe  with  capital  aud  those  without.  It  hiis  greatly  surprised  ine  to  liud  the 
almost  total  Igick  of  inigration  to  these  States,  while  lauds  in  every  part  of  the  West 
are  eagerly  sought  for.  I  can  8(^  no  reason  for  this.  In  the  West  there  is  cheap  land, 
a  virgin  soil,  and  eniployuieut  for  all ;  the  same  obtains  here.  Land  as  good  jis  the 
average  in  the  Middle  States,  and  on  good  roads  near  railroads  and  navigable  rivers,  is 
plenty  at  $2  ;  while  the  best  of  land  is  only  $4  per  acre. 

I  doubt  if  laud  equally  ^od,  aud  accessible,  can  be  had  for  such  prices  anywhere 
else.  A  man  may  take  wild  land  in  the  West  for  nothing  and  wait  for  emigration, 
but,  by  the  time  that  common  roads  and  railroads  are  ol>tained  and  a  market  pro- 
curcMl,  the  amount  of  hard  work  and  privation  endured  there  would  have  made  a  farmer 
here  quite  rich.  This  part  of  the  country  has  already  been  developed,  as  far  as  wagon 
roads,  bridges,  &c.  are  concerned :  all  of  which  improvements  are  yet  to  make  in  a 
newer  country.  There  is  a  good  and  sure  market  for  produce  in  the  greater  part  of  this 
country. 

Railroads,  navigable  rivers,  aud  good  roads  enable  crops  to  be  carried  to  any  of  the 
large  to'wiis — for  instance,  Charleston  and  Augusta. 

Ill  the  upland  country,  not  far  from  the  mountains  in  western  South  Carolina,  parts 
of  Georgia,  and  neighboring  sections,  one  great  advantage  in  this  somewhat  elevated 
but  not  mountainous  country  is  health.  There  are  no  malarious  fevers,  no  epidemics, 
and  no  diseases,  except  those  common  every wjiere.  In  fact,  sickness  of  any  kind  is 
extremely  rare.  White  men  can  work  all  through  the  summer  as  well  as  in  Pennsyl- 
vania, but  hard  work  is  seldom  needed  in  the  heat  of  the  season  ;  besides,  negroes  can 
be  hired  at  from  $100  to  $200  per  year,  or  for  one-half  of  the  crop.  There  are  plenty  of 
them,  and  they  will  work  well  ilf  superintended.  I  have  heard  little  complaint  for 
want  of  colored  bands  to  labor,  or  of  their  giving  any  trouble  to  their  employers. 

Water  is  plenty  and  good.  Except  to  some  low  river  bottoms,  no  injury  is  caused  by 
freshets,  while  there  are  facilities  for  irrigation  if  recjuired  ;  rain,  however,  is  generally 
abundant. 

The  vicinity  of  the  mountains  makes  the  climate  temperate,  the  nights  beitjg 
generally  very  pleasant  in  summer.  There  are  magnilieent  water-powers  in  givac 
abundance — fnmi  small  streams  to  rivers  as  large  as  the  Potomac  above  Georgetown, 
with  40  to  80  feet  fall.  As  the  cotton  crop  will  eveutually  be  manufactured  near 
whei*e  it  is  grown,  these  lowers  will,  in  time,  become  the  seat  of  thriving  villages,  if 
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not  larpje  towns.  Mucli  might  he  said  on  this  head,  bnt  this  development  reqnires  cap- 
ital and  iimey  and  will  follow  rather  than  prece<le  immigration. 

What  is  needed  now  is  immigration  of  small  capitalists^  in  other  words,  settlers 
owning  their  land;  and  such  can  make  more  money  here  at  ordinary  farming,  and  live 
better  while  doing  it,  than  anywhere  else.  It  is  erroneously  believed  that  land  here  is 
worn  out  or  barren.  Not  one-twentieth  of  it  has  ever  been  cleared,  and  the  timber  is 
very  valuable ;  pines  and  oaks  of  great  size  abound  in  about  equal  proportions, 
while  chestnut,  hickory,  black  and  white  w^alnut,  and  other  valuable  treo«  are  com- 
mon. Saw-mills  and  grist-mills  are  plenty,  and  the  numerous  streams  will  furnish 
water  power  for  many  more,  as  the  country  becomes  settled  and  the  demand  increases. 

The  land  is  naturally  fertile,  but,  after  a  few  years,  needs  manure,  richly  repaying 
the  application ;  much  of  it  being  a  line,  porous  soil,  easily  worked  with  the  light 
plows  here  used.  Four  hundred  pounds  of  cotton  to  the  acre  is  often  raised,  without 
any  extraordinary  care  with  seed,  or  the  use  of  a  large  quantity  of  manure. 

Wheat  and  com  grow  well  in  this  sectiou,  both  selling  at  good  prices  on  the  ground ; 
corn  has  sold  this  winter  at  80  and  90  cents  per  bushel  at  the  farms.  The  grasses  grow 
liuely,  and  the  hay  can  be  boated  down  the  large  rivers  to  market,  paying  a  good 
X)rotit.  In  short,  as  large  crops  with  as  little  labor  can  be  niised  here  as  iu  almost  any 
other  part  of  the  country,  while  all  the  products  can  find  a  market  aX  good  prices. 

The  seasons  are  very  long,  even  here  in  the  mountains,  within  six  miles  of  the  sum- 
mit of  the  Blue  Ridge ;  the  ground  *ha8  been  frozen  not  more  than  one  week,  and  rail- 
road work  has  been  going  on  all  winter. 

Frost  rarely  comes  until  December,  the  trees  are  now  in  leaf,  and  stock  can  live  in 
the  woods  from  the  middle  of  April.  A  poor  man  can  be  comfortable  all  winter  in  a 
log-cabin,  even  with  the  chinks  open,  while  the  horses  have  mere  pole-stables,  entirely 
open  to  the  air,  and  cows  and  pigs  live  without  shelter  all  the  year.  The  length  of  the 
season  enables  the  good  farmer  to  have  a  succession  of  crops. 

Nearly  three-fourths  of  the  land  iu  this  part  of  South  Carolina,can  now  be  bought 
cheap.  In  a  few  years,  after  the  stream  of  immigration  shall  have  set  this  way,  it  is 
certain  to  be  very  valuable. 

As  to  the  social  question,  a  man  from  any  part  of  the  North,  holding  any  opinions 
whatever,  will  here  meet  with  no  ditficulty.  In  fact,  it  is  the  desire  of  all  the  people  to 
have  good  farmers  and  workmen  to  come  and  settle  among  them.  An  immigrant  will 
meet  with  a  cordial  reception  if  he  sho^v  a  desire  to  be  friendly  and  attends  to  his 
business.  If  I  should  go  to  farming,  there  is  no  i)art  of  the  country  in  which  I  would 
rather  settle  than  here. 

What  are  the  prices  of  ordinury  farm  stocky  sound  and  in  good  condition  f 
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Area,  37,120,000  acres.    Population  in  1870, 1,195,338. 

Can  land  he  purcluised  or  rented  in  your  district  suitable  for  small  farms 
at  low  rates  f 

♦  Thomas,  Pierce,  Spalding,  Decatur,  Dougherty,  Lee,  Baker,  Mus- 
cogee, Terrell,  Catherine,  Clay,  Early,  Sumter,  Webster,  Darley,  Fulton, 
DeKalb,  Gwinnett,  Troup,  Whitfield,  and  Cobb :  yes.     Upson^  Talbot, 

*  Names  of  counties  from  which  returns  have  beeii  received. 
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Harris,  and  Eandolph :  some  few  small  farms  mig:ht  be  bou^iflit  or  rented 
Newton,  Morgan,  Putnam,  Richmond,  Burke,  Scriven,  Wilkes,  Talia 
ferro,  and  Warren :  few  improved  farms  for  sale  on  favorable  terms. 
Lincoln,  Columbia,  and  Elbert:  land  can  be  purchased  or  rented  on 
very  easy  terms. 

What  is  tfie  price  per  acre  of  Hinall  improved  farms  f  State  tcluit  pro- 
portion has  been  under  cultivation,  fiow  much  is  fenced,  and  the  kind  of 
buildings. 

Chatham,  (in  which  Savannah  is  situated :)  land,  except  when  im- 
proved, is  poor  and  held  in  large  parcels,  which  the  owners  are  unwil- 
ling to  divide.  Not  over  one-fourth  of  the  land  is  cleared,  and  that  is 
poorly  fenced ;  buildings  generally  poor.  Brunswick  and  Glynn  :  cotton 
laud  ;  one-half  of  it  fenced  and  under  cultivation  ;  $3  to  $5  per  acre ; 
rice  lauds  under  good  cultivation,  $40  to  $50 ;  lands  under  cultivation 
generally  have  good  buildings.  Pierce :  $1  to  $2  ;  25  to  100  acres  under 
cultivation  and  fenced;  ordinary  log  houses.  Thomas:  $5  to  $10; 
aUout  two-fifths  under  cultivation.  Griffing  and  Spalding:  farms  gene- 
rally contain  200  acres  or  more,  about  one-half  being  usually  under  cul- 
tivation and  inclosed  with  rail  fence ;  houses  log  and  frame ;  great  >vant 
of  improvement.  Decatur :  $2  to  $10  ;  quantity  under  cultivation  vary- 
ing according  to  locality ;  buildings  indifferent ;  fences  bad.  Dougherty, 
Lee,  and  Baker:  $15  to  $20;  one-third  to  one-half  under  cultivation ; 
houses  generally  log.  Muscogee :  piney  woodlands  and  generally  poor ; 
from  $5  to  $15,  with  improvements  of  an  inferior  description;  farms  of 
about  300  acres  have  one-third  fenced,  and  one-third  or  one-half  in 
woods ;  buildings  usually  consist  of  a  log  house  of  two  to  four  rooms, 
corn  crib,  and  stable.  Terrill,  Calhoun,  Clay,  and  Early  :  small  farms 
of,  say  250  acres,  about  one- half  cleared  and  fenced,  with  good  log  cabins 
or  common  frame  buildings,  can  be  purchased  for  from  $5  to  $8,  one- 
half  cash  when  possession  is  taken ;  one-third  to  one-half  bale  of  cot- 
ton t^  the  acre  can  be  raised  with  proper  cultivation.  tJpson,  Talbot, 
and  Harris:  the  price  varies  from  $6  to  $30,  according  to  quality,  tim- 
ber, location,  &c. ;  about  three-fourths  of  the  land  has  been  under  cul- 
tivation, and  perhaps  four-fifths  of  that  is  now  under  fence;  the  build- 
ings vary  from  rude  log  cabins  to  comfortable  Irame  dwellings.  Ean- 
dolph: $2  to  $8;  about  one-half  under  cultivation  and  one-eighth 
fenced ;  buildings  very  inferior.  Sunlter,  Webster,  and  Dooly :  $5  to 
$15,  about  one-half  being  under  cultivation  ;  timbered  land  unfenced  ; 
buildings  generally  log,  with  a  few  frame  houses.  Newton :  $6  to  $15 ; 
good  lands,  with  the  ordinary  improvements  of  the  country,  can  be  bought 
at  from  $8  to  $10.  Morgan  and  Putnam:  $12  to  $20,  according  to 
quality  and  locality ;  there  is  usually  about  one-third  fenced  and  under 
cultivation  ;  improvements  poor.  Kichmond,  Burke,  and  Scriven  :  near 
the  city  of  Augusta  farms  vary  from  100  to  300  acres,  and  the  price  of 
fairl3^  improved  land  ranges  from  $25  to  $100  per  acre.  At  a  distance 
from  the  city  the  farms  generally  are  not  smaller  than  300  acres,  and 
run  from  this  size  up  to  10,000  acres;  usually  about  one-third  fenced; 
buildings  generally  consist  of  one  residence,  with  negro  quarters;  price 
from  $2  to  $15.  Wilkes  and  Taliaferro:  farms  generally  large  and 
owners  unwilling  to  divide  them  ;  improvements  inferior.  Warren  :  $15 
to  $20 ;  nearly  all  fenced  and  under  cultivation.  Fulton,  De  Kalb,  and 
Gwinnett:  improved  lands  bring  $10  to  $25;  about  one-fourth  of  the 
land  is  fenced  aud  about  one-half  of  that  has  at  some  time  been  culti- 
vated ;  buildings  common.  Troup :  $5  to  $50 ;  about  halt  the  land  is 
fenced  and  under  cultiv^ation ;  buildings  generally  quite  common.  Whit- 
field :  $3  to  $10,  about  one-fourth  being  under  cultivation,  with  fencing 
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euou(rh  to  preserve  crops ;  houses  generally  log  ;  very  few  frame  build- 
ings. Floyd,  Walker,  Chattooga,  and  Polk  :  farms  of  80  to  160  acres, 
\iith  40  to  75  under  cultivation,  and  ordinary  buildings,  sell  at  from  ^8 
to  $15  per  acre ;  most  of  these  tracts  contain  some  waste  land  too  ])oor 
to  cultivate.  Clarke :  $10  to  $12 ;  one-half  under  cultivation  ;  buildings 
generally  log.  Cobb:  prices  vary  according  to  the  quality  and  location 
of  the  land ;  average  about  $6 ;  usually  about  one-half  under  cultiva- 
tion ;  buildings  log.  Lincoln,  Columbia,  and  Elbert:  $0;  rent  $1  per 
acre  or  one-fourth  the  produce;  about  three-fourths  of  the  land  in  this 
county  is  under  cultivation. 

What  is  the  price  per  a^re  of  unimproved  landy  what  proportion  is  cleared^ 
and  how  much  is  fenced  f 

Chatham,  Bryan,  Effingham,  Liberty,  and  Bullock :  $1  50  to  $5  when 
timber  is  heavy.  Brunswick  and  Glynn :  50  cents  to  $10.  Pierce :  25 
cents  to  $1,  according  to  quality  of  timber  and  proximity  to  railroad  or 
navigable  water.  Thomas :  $1  to  $5 ;  very  little  cleared  and  none  fenced. 
Griffin  and  Spalding:  $10  to  $20:  one-half  cleared  and  fenced.  De5^- 
tur :  from  50  cents  to  $5.  Dougherty,  Lee,  and  Baker :  $4  to  $8.  Mus- 
cogee: unimproved  pine  lands  $3,  unfenced  and  unimproved;  better 
lands  on  creeks  $10  to  $15,  but  these  are  often  overflowed  and  cannot 
be  dei)ended  upon ;  this  remark  applies  to  lands  within  a  radius  of 
twenty  miles  from  the  city  of  Columbus.  Terrell,  Calhoun,  Clay,  and 
Early :  $1  to  $4.  Upson,  Talbot,  and  Harris :  improvements  do  not 
count  for  much  in  valuing  land ;  the  quality  of  soil,  amount  of  timber, 
and  location  are  the  principal  objects  sought  for.  Kandolph  :  pine  and 
black  oak  land,  unimproved,  $1  50.  Sumter,  Webster,  and  Dooly: 
little  unimproved  land  in  the  market;  lots  of  timbered  land  adjoining 
plantations  sometimes  bring  $8  to  $18  ])er  acre.  Newton:  no  unim- 
proved for  sale.  Morgan  and  Putnam  :  $10  to  $15;  usually  from  one- 
third  to  one-half  cleared.  Richmond,  Burke,  and  Scriven :  very  little 
original  woodland.  Wilkes  and  Taliaferro :  timbered  lands  most  sought 
after  and  sells  high — $20  to  $25;  while  lands  without  timber  sell  at 
from  $2  to  $6.  Warren :  $5  to  $8  for  land,  one-fourth  to  one  half  under 
fence.  Fulton,  De  Kalb,  and  Gwinnett:  $1  to  $5;  very  little  unim- 
proved under  fence,  except  worn  out  and  abandoned.  Whitfield :  little 
difference  made  on  account  of  buildings;  about  five-eighths  of  all  the 
land  in  this  section  is  cleared,  and  about  one-fourth  of  the  whole  fenced ; 
none  is  fenced  except  under  cultivation.  Floyd,  W'alker,  Chattooga, 
and  Polk:  well-improved  farms,  usually  large,  lying  on  the  rivers  or  in 
i-ich  valleys,  are  held  at  from  $30  to  $50  per  acre;  unimproved  sells  at 
from  $1  to  $10,  according  to  quality  and  location.  Fulton:  but  little 
difference  in  price  between  improved  and  unimproved,  much  of  the  former 
being  worn  out.  Clarke :  $5  to  $7 ;  part  of  it  timbered,  and  part  cov- 
ered with  second  growth  of  pines;  some  poorly  fenced.  Cobb:  great 
diversity'  of  prices  ;  average,  $3  25 ;  but  little  cleared  or  fenced.  Lin- 
coln, Columbia,  and  Elbert:  $5;  uncleared  land  is  held  at  a  higher 
]H'ice  than  that  which  has  been  cleared. 

What  is  the  yearly  rent  of  small  improved  farms  f  If  rented  on  shares, 
what  nhnre  does  the  owner  receive?  Does  the  latter  provide  stock,  imple- 
ments j  or  seeds  f 

The  usual  mode  of  renting  land  is  on  shares;  when  it  is  rented  for 
money  the  rates,  in  the  counties  from  which  returns  have  been  i^eceived, 
are  as  follows :  Brunswick  and  Glynn :  nearly  equal  to  the  value  of  the 
land.  Piei-ce :  farms  of  about  490  acres,  from  $50  to  $150  a  year.  De- 
catur: $1  to  $2  per  acre  for  the  land  actually  cultivated.  Dougherty, 
Lee,  and  Baker :  i^o.    Muscogee :  farms  of  about  200  acres,  $150  to  $400 
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a  year.  Upson,  Talbot,  Harris,  Floyd,  Walker,  Chattooga,  and  Polk : 
$2  to  $6  per  acre.  Newton :  $3  to  $5.  When  rented  on  shares  the  owner 
receives  one-fourth  of  the  cotton  and  one-third  of  the  corn  and  other  crops 
for  the  use  of  the  land  and  buildiugjs  in  the  following  counties :  Bruns- 
w'ick,  Glynn,  Thomas,  Terrell,  Calhoun,  Clay,  Early,  Ui)Son,  Talbot, 
E^ndolph,  Sumter,  Webster,  Dooly,  Newton,  Morgan,  Troup,  Floyd, 
and  Polk.  In  Pierce,  Fulton,  De  Kalb,  Gwinnett,  and  Whitfield, 
the  owner  gets  one-third  of  all  kinds  of  produce ;  in  Muscogee,  one- 
half;  in  Lincoln,  Columbia,  and  Elbert,  one-fourtli;  and  in  Warren, 
one-tifth  of  the  cotton  and  one-fourth  of  the  grain.  When  the  land- 
owner  furnishes  stock,  implements,  and  seeds,  his  share  is  one-half 
in  the  several  counties  following,  viz:  Chatham,  Bryan,  Effingham, 
Liberty,  Bullock,  Harris,  Fulton ;  in  Walker,  and  Chattooga :  from 
one-half  to  two-thirds ;  Griffin,  Spalding, .  Dougherty,  Lee,  Baker, 
Sumter,  W^ebster,  Putnam,  Eichmond,  Burke,  Scriven,  and  Troup: 
one-half,  the  owner  ftirnishing  one-half  of  the  fertilizers;  Chxrk: 
three  fourths  of  wheat,  oats,  and  cotton,  and  two-thirds  of  grain  ; 
Decatur:  from  one-fourth  to  one-half;  expenses  of  stock,  implements, 
&c.,  are  often  divided.  In  some  cases  the  landowner  feeds  the  hands, 
and  in  others  both  stock  and  hands,  his  share  being  as  follows :  in 
Muscogee :  three-fourths ;  Terrell,  Calhoun,  Clay,  and  Early :  one-half. 
Eichmond,  Burke,  and  Scriven :  three-fourths. 

What  are  tJie  chief  articles  of  production^  and  what  are  the  present  prices 
of  some  of  them  f 

Corn. — Brunswick,  Decatur,  Floyd,  Glynn,  Walker,  Chattooga,  and 
Polk,  $1;  Whitfield  and  Thomas,  $110;  Cobb,  8115;  Chatham, 
Bryan,  Effingham,  Liberty  and  Bullock,  $1  23 ;  De  Kalb,  Gwinnett,  90 
cent^  ;  Muscogee,  Sumter,  Webster,  and  Dooly,  $1  40 ;  Terrell,  Calhoun, 
Clay,  Early,  Pierce,  Griffin,  Spalding,  Upson,  Talbot,  Harris,  Newton, 
Morgan,  Putnam,  Lincoln,  Columbia,  Elbert,  and  Clarke,  $1  50;  Troup, 
$1  50  to  $2;  Wilkes  and  Taliaferro,  $1  75  to  $2;  Eandolph,  $1  per 
bushel. 

*  Cotton. — Pierce:  short  staple,  baled,  18  to  20  cents  per  pound :  long 
staple,  30  to  40 ;  silk  cotton,  50  to  75 ;  Thomas,  20 ;  Brunswick  and 
Glyrin,  20  to  24^  for  short  staple,  and  50  to  75  for  sea  island;  Upson, 
Talbot,  and  Harris,  21;  Baker,  Lee,  Dougherty,  Terrell,  Calhoun,  Clay, 
and  Early,  21  to  23 ;  Decatur,  Eandolph,  Sumter,  Webster,  Dooly, 
Morgan,  and  Putnam,  22 ;  Muscogee,  Whitfield,  (little  produced,)  Clarke, 
and  Cobb,  22^  5  Fulton,  De  Kalb,  and  Gwinnett,  22;  Griffin  and  Spald- 
ing, 23;  Newton,  Richmond,  Burke,  Scriven,  Wilkes,  and  Taliaferro, 
23^ ;  Warren,  Lincoln,  Columbia,  Elbert,  24 ;  Chatham,  Bryan,  Effing- 
ham, Liberty,  and  Bullock,  24J ;  Floyd,  Walker,  Chattooga,  and  Polk, 
$5  50  per  hundred  in  the  seed,  ginned  and  packed,  $22  50  per  hundred ; 
Troup,  20. 

Sweet  Potatoes. — Pierce  and  Thomas,  75  cents  per  bushel ;  Griffin, 
Spalding,  Morgan,  Putnam,  Wilkes,  and  Taliaferro,  $1 ;  Muscogee,  Ful- 
ton, De  Kalb,  and  Gwinnett,  $1  25. 

Wheat.— Whitfield,  $1  25  per  bushel ;  Flovd,  Walker,  Chattooga, 
and  Polk,  $1  30;  De  Kalb  and  Gwinnett,  $1  10;  Troup,  90  to  $1 10; 
Morgan  and  Putnam,  $175;  Fulton,  $180;  Lincoln,  Columbia,  and 
Elbert,  $1  90;  Clarke,  Upson,  Talbot,  and  Harris,  $2;  Cobb,  $2  15. 

Buckwheat. — Griffin  and  Spalding,  $2  per  bushel. 

*The  prices  of  raw  cotton  here  given  are  those  of  1869-70 ;  in  the  year  1870-71  the 
rates  were  from  12  to  14  cents  per  pound. 
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Oats. — Thomas,  Morgan,  Putnam,  Lincoln,  Columbia,  Elbert,  and 
Clarke,  $1  per  bushel. 

Peas. — Fulton,  De  Kalb,  Gwinnett,  and  Warren,  80  cents  per  pound. 

EiCE. — Brunswick  and  Glynn,  7^  to  8  cents  per  pound. 

Sugar. — Thomas,  15  cents  per  pound. 

Sirup. — ^Thomas  and  Decatur,  75  cents  per  gallon;  Terrell,  Clay, 
Calhoun,  and  Early,  $1  to  $1  25 ;  Sumter,  Webster,  and  Dooly,  $1  25. 

Cow  Peas. — Muscogee,  $1  25  per  bushel. 

Pork. — Troup,  11  cents  per  pound,  gross. 

What  i^  the  distance  to  a  marJcet  town,  a  railroad  station j  or  steamboat 
landing  f 

Brunswick  and  Glynn :  no  point  more  than  15  miles  from  a  steamboat 
landing.  Pierce :  from  1  to  20  miles.  Thomas :  the  market  town  is 
Thomasville,  which  has  a  railroad  passing  through  it;  steamboat 
landing  40  miles  distant.  Griffin  and  Spalding:  stations  on  the  Macon 
and  Western  Eailroad  at  Macon  and  Griffin.  Decatur :  market  town, 
Bainbridge,  which  has  a  railroad  station  and  steamboat  landing. 
Dougherty,  Lee,  and  Baker:  from  1  to  20  miles  to  railroad  station. 
Muscogee :  no  part  more  than  12  miles  from  a  railroad  station  or  steam- 
boat landing;  the  Chattahoochee  River  forms  its  western  boundary'. 
Terrell,  Calhoun,  Clay,  and  Early  :  the  Northwest  and  Albany  and  Fort 
Gaines  Railroads  are  both  accessible  at  distances  varying  from  15  to  30 
miles.  Upson,  Talbot,  and  Harris :  from  Thomaston,  Upson  County,  it 
is  16  miles  to  a  railroad  station  ;  from  Talbotton,  Talbot  County,  it  is  8 
miles,  and  from  Hamilton,  Harris  County,  it  is  22  miles  to  a  market 
town.  Randolph :  the  Southwest  Railroad  and  Chattahoochee  River  are 
both  convenient  of  access.  Newton  :  from  25  miles  down  to  a  location 
on  the  railroad.  Morgan  and  Putnam :  no  point  more  than  15  miles 
from  a  station.  Richmond,  Burke,  and  Scriven :  Augusta  and  Savannah 
are  the  markets ;  the  farthest  point  from  one  or  the  other  is  not  more 
than  50  miles.  There  are  numerous  landings  and  railroad  stations,  the 
Savannah  River  being  the  boundary  on  one  side,  and  the  Augusta  and 
Savannah  Railroad  running  on  the  other.  Wilkes  and  Taliaferro  :  the 
farthest  point  from  the  railroad  cannot  be  more  than  16  or  18  miles ; 
those  living  along  the  Savannah  River  send  their  produce  to  Augusta, 
from  which  the  farthest  point  is  about 50  miles.  Warren:  from  1  to  5 
miles  to  railroad  stations.  Lincoln,  Columbia,  and  Elbert :  15  miles  to 
a  railroad  station,  and  30  miles  to  a  market.  De  Kalb  and  Gwinnett : 
Atlanta  is  the  market  town,  and  is  within  40  miles  from  the  farthest 
point  in  the  district.  Troup :  from  half  a  mile  to  twenty  miles.  Whit- 
field: the  Western  and  Atlantic  Railroad  runs  through  the  county. 
Floyd,  Walker,  Chattooga,  and  Polk :  Rome,  at  the  head  of  Coosa 
River,  is  a  good  market;  steamboats  run  between  that  point  and  the 
shoals ;  there  is  a  railroad  to  Selma,  Alabama,  and  another  which 
connects  with  the  Western  and  Atlanta  at  Kingston.  There  is  also  a 
railroad  constructing  from  Rome  to  Dalton,  whence  it  connects  with  the 
East  Tennessee  and  Virginia  Railroad.  Fulton :  four  railroads  center  in 
Atlanta,  which  is  in  this  county.  Clarke:  Athens,  on  the  Athens 
branch  of  the  Georgia  Railroad,  is  the  market  town.  Cobb :  market 
convenient. 

What  is  the  general  quality  of  the  land  and  the  kind  of  timber  f 

Chatham,  Bryan,  Effingham,  Liberty,  and  Bullock :  poor  sandy  soil ; 
pitch  pine  timber.  Brunswick  and  Glynn :  low  sandy  land,  with  pine 
timber,  and  great  diversity  in  the  quality  of  the  soil.  Pierce :  land 
sandy  and  poor ;  will  not  produce  five  bushels  of  corn  to  the  acre 
without  mauui-e;  timber  good — ^jellow  pine,  and  very  little  of  any 
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other  kind.  Thomas :  mostly  piue,  with  some  oak  ami  hickory. 
Griffin  and  Spalding:  generally  gray  or  sandy  soil;  timber — oak, 
hickory,  and  pine.  Decatnr :  var^  ing  in  regard  to  fertility,  but  gener- 
allj-  thin ;  timber — mostly  pine.  Dougherty,  Lee,  and  Baker :  soil 
only  good  for  cotton  and  corn ;  timber — chiefly  pine  and  oak.  Mus- 
cogee: soil  generally  poor,  and  timber  chiefly  pine,  but  there  is  some 
good  land  on  the  river  below  Columbus  and  along  the  smaller  streams; 
the  timber  being  oak,  hickory,  and  gum.  Terrell,  Calhoun,  Clay,  and 
Early :  land  generally  very  fertile  and  well  timbered,  about  half  the 
area  with  oak  and  hickory,  and  the  remainder  with  pine.  Upson, 
Talbot,  and  Harris :  land  varies  from  rich  mulatto  soil  to  poor  pine 
land ;  timber  consists  of  pine,  oak,  hickory,  poplar,  ash,  elm,  beech,  «&c. 
Randolph :  soil  poor  and  SJindy,  with  some  fertile  red  loam ;  timber — 
oak,  hickory,  and  pine.  Sumter,  Webster,  and  Dooly :  soil,  stiff  red 
loam,  varied  with  sandy ;  timber — oak,  hickory,  and  pine.  Newton  : 
avei'age  quality  fair,  some  being  very  poor,  and  others  of  the  b(»st 
quality;  timber— oak  and  hickory.  Morgan  and  Putnam:  generally 
rich  dark  red  soil,  well  timbered  with  oak,  hickory,  pine,  ash,  gum,  and 
walnut.  Kichmond,  Burke,  and  Scriven :  Kichmond  and  Scriven 
sandy,  Burke  less  so,  quality  only  medium ;  timber — principally  pine, 
with  some  oak  on  the  high  lands,  and  spruce-gum  and  cottonwood  on 
the  low  lands.  Wilkes  and  Taliaferro:  lands  generally  a  good  deal 
worn;  timber— chiefly  oak,  hickory,  and  pine.  Warren:  red  sandy 
soil;  oak  and  hickory  timber.  Lincoln,  Columbia,  and  Elbert:  clay 
subsoil  and  sandy  loam  ;  walnut,  oak,  hickory,  blackjack,  and  pine 
timber.  Fulton,  De  Kalb,  and  Gwinnett:  very  poor  red  or  gray  clay 
soil ;  pine  and  oak  timber.  Troup :  light  gray  and  heavy  red  clay ; 
oak,  hickory,  i)ine,  and  chestnut.  Whitfield:  soil  generally  poor,  with 
pine  timber.  Floyd,  Walker,  Chattooga,  and  Polk  :  on  the  rivers  there 
is  an  alluvial  soil,  with  oak,  hickory,  poplar,  walnut,  birch,  ash,  &c.;  in 
the  valleys  similar  timber,  with  a  deep  mulatto  soil ;  on  the  ridges  there 
is  abundance  of  good  pine.  Clarke:  soil  generally  thin,  some  gray  sandy 
and  some  red  clay ;  oak,  hickory,  chestnut,  ash,  and  pine  timber. 
Cobb:  very  poor  soil;  pine  and  chestnut  timber. 

For  icfiat  kind  of  labor  is  there  a  demaiid  f 

Chatham,  Bryan,  'Eflingham,  Liberty,  and  Bullock :  for  farming  and 
timber-cutting.  Brunswick  and  Glynn :  manual  labor.  Pierce :  good 
farm  hands  and  laborers  for  saw-mills  and  for  common  job-work ;  first- 
class  sawyers  can  get  $125  to  $150  a  month.  Thomas:  farming  and 
mechanical.  Griffin  and  Spalding:  principall}'  farm  hands  and  carpen- 
ters. Decatur:  farm  hands  and  house  servants.  Dougherty,  Lee,  and 
Baker:  laborers;  freedmen  chiefly  employed.  Muscogee:  farm  laborers. 
Terrell,  Calhoun,  Clay,  and  Early  :  good  field  labor  is  in  great  demand, 
without  regard  to  class  or  color.  Upson,  Talbot,  Harris,  Eandolph, 
Morgan,  Putnam,  Kichmond,  Burke,  Sumter,  Webster,  Wilkes,  Talia- 
ferro, Warren,  De  Kalb,  Clarke,  Gwinnett,  and  Dooly :. chiefly  farm  hands. 
Newton :  farm  labor  is  in  great  demand.  Lincoln,  Columbia  and  Elbert : 
all  kinds  of  labor.  Troup:  field  labor  chiefly,  though  an  increase  of 
population  increases  the  demand  for  all  kinds.  Whitfield :  rough  labor, 
such  as  men  of  all  work  perform.  Floyd,  Walker,  Chattooga,  and 
Polk :  mostly  farm  labor,  but  there  is  a  fair  demand  for  mechanics. 
Fulton:  farming,  gardening,  and  mechanical  labor  of  all  kinds.  Cobb: 
all  kinds,  skilled  and  unskilled. 

Wlmt  mills  or  factories^  ifany^  are  in  operation  or  in  progress  requiring 
skilled  labor  f 

Chatham,  Bryan,  Effingham,  Liberty,  and  Bullock :  saw-mills.    Bruns- 
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wick  and  Glynu:  sawmills,  founderies,  and  rice-mills.  Pierce:  first- 
class  saw-mills  in  operation  or  in  course  of  construction;  no  fiictories; 
a  small  woolen  factory  would  do  a  good  business.  Thomas:  small  steam 
sawmills,  fouudery,  and  wool-carding  establishment.  Griffin  and 
Spalding:  the  county  abounds  with  mills;  has  plenty  of  water-i>ower. 
Decatur:  one  steam  mill  for  lumber  and  grain  is  in  operation,  and  one 
cotton  factory.  Muscogee :  two  flour-mills,  one  cotton  factory,  and  an- 
other soon  to  go  into  operation;  several  saw  and  corn  mills  in  the 
county.  Terrill,  Calhoun,  Clay,  and  Early:  Car  Manufacturing  Com- 
pany, at  Dowsen ;  Early  County  Manufacturing  Company,  near  Blakely, 
in  Early  County,  on  or  near  the  Chattahoochee  River,  25  miles  south  of 
Fort  Gaines.  Upson,  Talbot,  and  Harris:  Franklin  Factory  consumes 
about  one  bale  of  cotton  dailv;  Flint  llivei*  Factorv  consumes  about 
three  bales  of  cotton  daily.  Randolph :  the  Cuthbert  Manufacturing 
Company  employ  some  thirty  or  forty  hands;  sales  from  81,000  to 
83,000  per  quarter.  Richmond,  Burke,  and  Scriven:  Richmond  Fac- 
tory ;  probably  supi)lied  with  hands  at  present ;  eight  grist-mills  and 
eight  saw-milis.  Lincoln,  Columbia,  and  Elbert:  Merchant  Mills  and 
cotton  factories.  Troup :  flour-mills,  and  factories  for  yarn  and  coai-se 
goods.  Floyd,  Walker,  Chattooga,  and  Polk :  Tryon  Factory,  in  Chat- 
tooga City,  em[)loys  about  four  hundred  hands;  plenty  of  flour  and  saw 
mills  projielled  by  steam  and  water;  abundance  of  unoccupied  water- 
l)Ower;  there  is  an  iron  foundery  at  Rome  which  employs  a  good  many 
hands.  Fulton :  one  large  rolling-mill,  three  planing-mills,  four  foun- 
deries and  machine-shops,  and  several  flour-mills.  Clarke:  seveml  large 
cotton  factories  in  operation ;  the  mills  are  of  the  poorest  kind  and 
there  are  but  few  good  millers.  Cobb :  cotton  factories  and  woolen 
factories. 

Are  there  in  your  vicinity  any  railroads  or  other  public  icorJcs  in  progress 
requiring  common  labor  f    If  so^  how  far  distant  f 

Brunswick  and  Glynn :  one  railroad  from  Brunswick  to  Albany,  and 
one  from  Brunswick  to  Macon  nearly  completed ;  labor  in  good  demand. 
Pierce:  there  are  two;  both  are  nearly  completed,  but  labor  is  scarce 
j^nd  unreliable.  Thomas:  one  railroad  from  Tliomaston  to  Albany. 
Griflin  and  Spalding:  the  Griffin,  Savannah  and  North  Alabama  Rail- 
road is  in  process  of  construction,  "with  Griffin  as  the  starting  iK>int. 
Decatur:  a  railroad  from  Tallahassee  to  Cuthbert  via  Bainbridge,  and 
another  from  Thomasville  to  Albany,  Georgia.  Muscogee :  a  road  from 
near  the  Florida  line,  destined  to  end  in  Columbus.  Terrell,  Calhoun, 
Clay,  and  Early :  two  roads  in  contemplation,  on  which  work  will  probably 
be  soon  commenced.  Lincoln,  Columbia,  and  Elbert:  a  line  for  a  new 
road  is  now  being  surveyed.  Fulton,  De  Kalb,  and  Gwinnett:  a  road 
from  Atlanta  to  some  point  in  North  Carolina  is  now  constructing. 
Troup :  road  from  Griflin,  Georgia,  to  Talledega,  Alabama,  now  con- 
structing. Whitfield:  the  Selma,  Rome,  and  Dalton  Railroad  is  in  pro- 
cess of  construction  through  this  county.  Floyd,  Walker,  Chattooga, 
and  Polk:  part  of  the  last-named  road  is  building,  and  will  probably  be 
comi)leted  by  midsummer;  another  road  from  Rome  to  Decatur,  Ala- 
bama, 140  miles,  is  surveyed.  Fulton :  the  Air-Line  Railroad  is  building 
from  Atlanta ;  20  miles  nearly  finished,  and  30  more  under  contract. 

What  advantages  can  your  district  offer  to  laborers^  mechanics^  or  small 
farmers  f  Is  there  mtich  land  of  good  quality  and  icell  icatered  yet  unoccu- 
pied f 

Brunswick  and  Glyini :  any  quantity  of  unoccupied  land,  and  good 
opportunities  for  snuill  farmers;  mechanics  not  in  much  request.  Pierce: 
but  little  demand  for  mechanics;  unoccupied  land  as  good  as  that  in 
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use  is  abundant ;  soil  sandy  and  poor,  but  with  the  eastern  system  of 
manuring  and  cultivation  could  be  made  very  productive ;  a  chiy  sub- 
soil fix)m  1  to  3  feet  from  the  surface;  good  water  obtained  at  a  depth 
of  from  10  to  40  feet,  Thomas:  abundance  of  unoccupied  land,  and 
every  advantage  for  industrious  laboring  people.  Griffin  and  Spalding: 
plenty  of  land  ;  the  people  desire  immigi*ation.  Decatur:  plenty  of 
land ;  county  well  watered.  Dougherty,  I^ee,  and  Baker :  a  poor  dis- 
trict for  laborers  or  mechanics,  but  the  chances  for  small  farmers  are 
good ;  plenty  of  well- watered  land  waiting  for  purchasers.  Terry,  Cal- 
houn, Clay,  and  Early  :  good  demand  for  field  laborers,  but  not  for  me- 
chanics ;  plenty  of  land  for  sale  on  which  small  farmers  can  do  well  in 
cultivating  cotton  and  corn.  Upson,  Talbot,  and  Harris:  the  principal 
advantages  are  good  water,  convenience  to  market,  and  good  society ; 
but  little  unoccupied  laud.  Randolph :  best  lands  already  taken  up ; 
the  rest  thin,  but  well  watered ;  this  section  is  noted  for  its  salubrity. 
Sumter,  Webster,  and  Dooly :  good  iudustnous  laborers  or  mechanics 
can  always  find  employment;  plenty  of. unoccupied  land  to  be  had  at 
reasonable  rates.  Newton :  the  class  of  emigrants  who  would  find  a 
goo<l  opening  here  would  be  farmers ;  i>ersous  with  very  little  capital 
could  make  money  in  that  pursuit,  or  be  well  rewarded  for  their  labor ; 
plenty  of  good  land  for  sale  or  rent,  and  as  the  landholders  cannot  ob- 
tain sufficient  labor  to  work  their  farms,  thej^  would  rent  on  reasonable 
terms  to  industrious  persons,  and  furnish  all  necessary  capital ;  there 
is  no  better  opening  anywhere  for  this  class  than  in  the  South.  Morgan 
and  Putnam:  any  amount  of  good  land  unoccupied,  with  as  good  water 
and  climate  as  can  be  found  anywhere  in  the  United  States ;  farm  labor- 
ers in  demand.  Eichmond,  Burke,  and  Scriven :  farm  laborers  in  de- 
mand, but  not  mechanics ;  there  is  much  unoccupied  land.  Wilkes  and 
Taliaferro :  carpenters  and  bricklayers  find  .pretty  steady  employment 
at  82  50  to  83  per  diem ;  other  mechanics  not  much  in  demand. 
Lincoln,  Columbia,  and  Elbert :  plenty  of  land  of  the  finest  quality  to 
be  rented  on  almost  any  terms;  labor  is  very  scarce,  and  the  demand 
for  farm  hands  great;  farms  generally  from  300  to  2,000  acres.  Fulton, 
De  Kalb,  and  Gwinnett:  plenty  of  unoccupied  land;  it  is  of  inferior 
quality,  but  could  be  made  productive  if  cultivated  in  small  tracts  by 
skilled  and  energetic  labor.  Troup :  cheap  lands,  which  with  ordinary 
tillage  will  pay  for  themselves  in  two  years ;  mechanics  who  are  steady 
and  willing  to  work  can  always  get  employment.  Whitfield  :  the  chief 
advantages  of  this  section  are  excellent  water  and  a  healthful  climate  ; 
plenty  of  unoccupied  land,  but  not  of  good  quality.  Floyd,  Walker, 
Chatooga,  and  Polk :  plenty  of  good  land,  well  watered  and  adapted  to 
the  growth  of  almost  any  of  the  products  of  the  country,  but  especially 
of  cotton  and  wheat,  which  are  very  remunerative  at  the  present  time ; 
some  good  land  unoccupied,  but  not  a  large  quantity.  Fulton :  there  is 
no  part  of  the  United  States  where  industrious,  skillful  farmers  can  do 
better ;  land  is  cheap,  and  with  deep  plowing  and  skillful  cultivation 
400  to  600  pounds  of  lint  cotton  can  be  made  to  the  acre.  Clarke :  the 
best  land  along  the  streams  is  taken  up,  but  there  is  abundance  of  land 
of  inferior  quality  still  unoccupied ;  the  chief  advantages  are  good  water 
and  a  healthy  climate. 

General  Eemarks. — The  class  of  persons  to  whom  Georgia  and  the 
South  generally  hold  out  the  best  inducements  is  undoubtedly  that  of 
industrious  agriculturists  who  possess  only  a  small  capital.  Many  such 
persons  who  in  the  North  would  have  to  be  content  with  the  position  of 
day  laborers  can  in  the  South  become  farmers  on  their  own  account, 
first  as  renters,  and  afterward,  within  a  very  few  years  with  a  very  small 
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outlay  of  capital,  as  owners.    Upou  this  point  an  intelligent  correspond- 
ent in  Newton  Count}- ,  Middle  Georgia,  writes  as  follows : 

I  Avould  further  state  here  that  agriculture  is  the  ouly  pursuit  engrossiug  much  in- 
t-erest  in  this  section  at  present,  and  families  are  making  efforts  generally  to  plant  on 
a  larger  scale  this  year  than  they  have  since  the  war.  I  believe  there  are  better  chances 
in  Middle  Georgia  for  persons  who  wish  to  farm  on  a  small  scale  than  in  any  other  part 
of  the  country,  for  if  they  have  no  capital  they  can  rent  lands  for  one-half  the  pro- 
ducts and  have  everything  furnished,  and  I  could  cit«  instances  where  poor  men  by 
farming  in  that  manner  have  made  enough  in  one  year  to  buy  the  places  they  worked. 
The  climate,  soil,  scarcity  of  labor,  and  cheapness  of  land,  make  this  the  most  desirable 
place  tor  immigration  in  the  world. 

Where  emigrants  in  the  Northwest  would  have  to  wait  seven  years  to  derive  any 
profit  from  their  labor,  they  could  here  reap  large  profits  at  once,  for  the- lauds  are  ready 
for  the  seed,  the  markets  are  convenient,  and  the  principal  staple  product  brings  a  good 
price. 

What  are  tlie  prices  of  ordinary  farm  stocky  sound  and  in  good  condition  f 
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FLORIDA. 

Area,  37,931,520  acres.    Population  in  1870, 187,752. 

Can  land  he  purchased  or  rented  in  your  district  suitable  for  small  fanns 
at  low  rates  f 

Columbia  and  Marion :  yes. 

Wliat  is  the  price  per  acre  of  small  improved  farms  f  State  what  pro- 
portion has  been  under  cultivationj  how  much  is  fenced,  and  the  kind  of 
buildings. 

Columbia:  small  improved  farms  vary  in  price  from  83  to  $15  per 
acre,  according  to  the  character  of  the  laud,  number  of  acres  improved, 
location,  &c.;  tracts  from  80  to  160  acres  have  40  to  80  cleared;  log- 
houses  and  rail  fences.  Marion :  good  land  can  be  bought  at  from  $2 
to  $10;  not  more  than  one-fifth  is  under  cultivation;  lands  that  were 
fenced  before  the  war  are  now  generally  without  fences;  buildings 
inferior. 

What  is  the  yearly  rent  of  small  improved  farms  f  If  rented  on  shares, 
what  share  does  the  owner  receive  f  Does  the  latter  provide  stock,  imple- 
ments, or  seeds  f 

Columbia :  rent  $2  to  $4  per  acre ;  when  let  on  shares  the  owner 
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nsually  gets  one-third  of  the  corn  and  one-fourth  of  the  cotton  ;  when 
he  provides  stock,  implements,  and  seeds  he  receives  one-half.  Marion  : 
the  land  owners  give  one-third  of  the  crop  to  the  laborers,  board  them 
six  months  of  the  year  and  furnish  everything. 

What  are  the  chief  articles  of  production  and  the  prices  of  two  or  three 
0/  ikem  in  1869-^70  f 

Columbia :  Indian  corn,  $1  50  per  bushel ;  black  seed  cotton,  40  to  70 
cents  per  pound ;  short  or  green  seed  cotton,  20  to  28  cents  per  pound  ; 
sweet  potatoes,  75  cents  per  bushel.  Marion :  the  chief  products  are 
cotton,  sngar-cane,  corn,  and  oranges;  cotton,  45  cents  per  pound  ;  sugar, 
21  cents ;  corn,  $2  i>er  bushel ;  oranges,  $10  per  1,000. 

What  is  the  distance  to  a  market  town^  a  railroad  station^  or  a  steam- 
hoat  landing  f 

Columbia :  two  railroads  run  through  this  divii:ion ;  25  miles  is  the 
greatest  distance  to  be  traveled  to  reach  a  station.  Marion  :  Ocala,  the 
market  town  of  this  county,  is  5  miles  from  steamboat  landin  at  Silver 
Springs. 

What  is  the  general  quality  of  land  and  the  hind  of  timber  f 

Columbia :  clay  subsoil ;  small  hummocks ;  sandy ;  pine  timber.  Mar- 
ion :  hummocks,  covered  with  oak,  hickory,  live  oak,  and  all  kinds  of 
bay-trees. 

For  what  Jcind  of  labor  is  there  a  demand  f 

Columbia  and  Marion :  all  kinds  of  farm  labor. 

Are  there  any  mills  or  factories  in  operation  requiring  skilled  labor  f 

Columbia  :  none.  Marion :  none  except  gin-houses  and  sugar-mills  ; 
good  machinists  are  much  needed. 

Are  there  in  your  vicinity  any  railroads  or  other  public  works  in  progress 
requiring  common  labor  f    If  so^  hoiofar  distant  f 

Columbia:  none.  Marion:  the  nearest  railroad  to  this  place  is  at 
Gainesville,  40  miles  distant;  farm  labor  is  the  only  kind  in  request. 

Please  state  any  advantages  which  your  district  can  offer  to  laborers, 
mechanicSj  or  small  farmers.  Is  there  much  land,  of  good  quality  and  tcell 
watered,  yet  unoccupied  f 

Columbia :  millions  of  acres  of  cheap  land  in  the  State.  Marion : 
there  is  a  large  quantity  of  land  cleared  and  uncleared,  well  watered  ; 
the  Oehtawaha  River  flowing  into  the  St.  John's,  at  Welaka.  In  the 
interior  of  the  county  there  are  numerous  fine  lakes  containing  abund- 
ance of  the  fitiest  fish,  while  the  woods  abound  with  all  kinds  of  game ; 
Te  have  room  for  ten  thousand  laborers. 

What  are  the  prices  of  ordinary  farm  stock,  sound  and  in  good  condition  f 
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Sheep,  each.  I  Hogs,  each 
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PUICE8  OF  LEADING  ARTICLES  OF  COXSUMPTIOX. 


Articlef).  Ocala.       Lake  City. 


Flour,  superfine  wheat,  per  barrel 

Beof.  roaMtiii}£  pieces,  \yeT  pound 

Bacon,  per  pound 

Butter,  per  pound 

PotatrH?s.  per  1)U8hel 

Eugft,  per  dozen 

Tea,  Oolonp,  per  pound 

Sheetings,  <1-Itli8,  unbleached,  per  yard. 
Board  for  men,  per  week .' 


•  [The  foregoing  information  from  Florida  being  very  imperfect — em- 
bracing but  two  returns — tlie  following  communications  from  prominent 
and  trustworthy  citizens  are  inserted  at  the  request  of  Hon.  Thomas 
W.  Osborn,  United  States  Senator  from  that  State.] 

"  Marion  County,  Florida,  February  11,  1871. 

"BiR:  After  consultation  with  a  number  of  my  neighbors  we  have 
agreed  upon  the  following  answers  to  your  several  queries,  and  we  think 
the  information  will  be  found  entirely  truthful. 

"Small  tracts  of  land,  in  a  few  casesr,  can  be  purchased  on  favorable 
terms,  with  commodious  buildings  on  them,  and  with  fruit  trees,  such 
as  oranges  and  peaches ;  one  in  i)articular,  of  40  acres,  one-half  hum- 
mock, one-half  mixed  lands,  with  tine  residence  and  buildings  can  be  had 
for  8000.  Lands  in  general  ma^^  be  rented  in  quantities  to  suit  tenants, 
at  $5  per  acre  for  hummock  land  cleared,  or  $3  50  per  acre  for  mixed 
land — pine,  oak,  and  hickory — all  of  them  producing  their  appropriate 
crops— cane  on  the  hummocks,  cotton,  corn,  potatoes,  oats,  rye,  &c.,  on 
the  mixed  lands. 

"  For  first  quality  hummock,  fenced  and  cleared,  yielding  2,500  pounds 
of  sugar  per  annum,  the  annual  rent  will  be  $5  per  acre;  if  sold,  $75  per 
acre. 

"  Where  land  is  leased  on  shares  and  the  renter  provides  the  stock, 
implements,  and  seeds,  the  owner  will  claim  ohe-fourth  of  the  product ; 
or  if  the  proprietor  furnish  the  team,  implements,  and  seeds,  feeding  the 
stock,  and  also  the  laborers,  for  six  months,  he  will  claim  two-thirds  of 
the  product. 

"The  products  consist  of  sugar-cane,  sea-island  cotton,  corn,  potatoes, 
oats,  rye,  barley ;  fruits — oranges,  peaches,  pomegranates,  figs,  &c.  Su- 
gar, raw, js  worth  in  our  Southern  markets  from  8J  to  11  cents  per  pound ; 
sea  island  cotton  from  35  to  75  cents  per  pound,  according  to  quality ; 
corn,  $1  per  bushel;  oats,  90  cents ;  rye,  $1  25.  They  all  yield  abund- 
antly. 

"  The  nearest  inland  town  is  our  county  seat,  which  offers  a  market 
for  the  produce  at  seaport  prices,  minus  the  freight,  expenses,  &c.  There 
is  a  steamboat  landing  in  the  center  of  the  county,  with  triweekly  boats. 
There  will  be  a  railroad  station  at  the  county  seat  in  October  next. 

"The  quality  of  the  soil  is  varied,  consisting  of  hummock  of  the  rich- 
est quality  of  upland  to  be  found  in  any  undulating  country ;  mixed 
lands,  in  close  proximity,  but  little  inferior  to  the  hummocks,  and  supe- 
rior for  cotton,  as  the  latter  are  too  rich  for  the  staple ;  pine  lands  of 
various  grades,  some  rich  and  some  very  poor ;  all  the  face  of  the  country 
high  and  undulating,  except  on  the  water-courses.  The  timber  consists 
of  all  the  oak  family,  gums  of  immense  size,  ash,  elm,  hickory,  magno 
lia,  red-bay,  or  Florida  mahogany,  willow,  dogwood,  pine,  &c.  There 
is  an  unlimited  demand  for  reliable  fiirm  labor,  our  present  laborers 


INFORMATION    FOR   IMMIGRANTS.  141 

(ne^oes)  being  nearl}'  worthless.  Mechanics,  such  as  carpenters,  black- 
sinitiis,  wheelwrights,  and  stone-masons,  would  tind  ready  and  profita- 
ble employment.  Stone  and  lime  for  building  purposes  abound,  as  do 
all  the  hard  woods. for  wagon  and  coach  building  purposes. 

*'  We  have  at  present  only  saw,  grist,  and  cotton  mills,  all  of  which 
would  furnish  employment  to  reliable  laborers  at  remunerative  prices. 

"  We  have  a  railroad  from  the  Florida  Railroad,  now  progressing  to- 
ward Tampa  Bay ;  it  is  graded  to  our  county  town,  and  is  now  having 
ties  laid.  As  it  progresses,  it  will  require  large  numbers  of  able-bodied 
laborers. 

*'  Working  oxen  are  worth  from  $50  to  $75  per  pair ;  unbroken  four- 
year  old  steers  can  be  bought  for  $12  each ;  horses  and  mules  are  high, 
from  $180  to  $200  each,  sound  and  in  good  condition.  Very  little  atten- 
tion has  been  given  to  raising  them,  yet  there  is  no  better  country  for 
colts.  A  milch  cow  is  worth,  with  the  calf,  from  $12  to  $15.  Sheep  do 
very  finely,  multiply  with  great  rapidity,  and  are  worth  about  $2  each. 
Hogs  also  thrive  well,  and  are  worth  about  8  cents  per  pound. 

"  There  are  very  few  foreign-bom  laborers  in  our  county  ;  Germans 
preponderate ;  they  are  satisfied  and  give  satisfaction.  There  are  many 
Swedes  in  Middle  Florida,  who  are  working  with  mutual  siitisfaction 
to  their  emi)loyers  and  themselves,  and  the  number  is  increasing. 

''Altogether  it  is  a  most  desirable  country  for  small  farmers.  I  will 
mention  a  case  of  one  family  in  particular  in  our  county,  comprising  the 
father  and  two  sons  old  enough  to  plow,  and  two  smaller  boys  too  young 
to  hold  the  plow,  who,  during  the  year  1870,  raised  1,000  bushels  of  corn, 
oats  for  their  teams,  11  bales  of  cotton  of  fine  quality,  worth  $150  per 
bale,  bacon  for  their  use,  and  $75  worth  to  dispose  of;  a  supply  of  excel- 
lent sugar  and  sirup,  and  a  8uri)lu8  worth  $150  for  sale,  with  mutton,  beef, 
and  poultry  in  abundance — all  accomplished  by  white  men  and  boys. 
Wheat  does  not  thrive  here.  An  acre  of  fine  mixed  land,  moderately 
fertilized,  with  ingredients  at  hand,  w^ill  make  3,000  pounds  of  sugar  and 
120  gallons  of  superior  molasses.  There  is  a  great  deal  of  vacant  land 
in  the  country',  but  not  of  the  best  variety  of  pine  laud,  yet  large  settle- 
ments can  be  nmde  upon  excellent  lands,  still  vacant,  which  in  the  hands 
of  industrious  and  skillful  farmers  will  ;nake  more  money  per  acre  than 
any  other  uplands  I  know  of  in  the  United  Suites.  In  the  southern 
part  of  this  county  there  is  a  fine  section  of  unoccupied  land,  through 
which  passes  a  creek  or  small  river,  flowing  about  five  miles  per  hour 
and  attbrdiug  a  fine  water-power.  In  the  hands  of  capitalists  this  stream 
would  furnish  sites  for  numerous  cotton  factories,  as  the  raw  material, 
both  long  and  short  staple,  is  grown  along  its  banks  and  for  many  miles 
on  either  side. 

"  There  are  thousands  of  acres  of  open  land  under  fence  in  this  county 
which  the  owners  would  be  glad  to  rent  on  shares  to  industrious,  honest 
men.  Such  teiumts  will  meet  with  kind  and  considerate  treatment  in 
sickness  and  in  health. 

"  Unacclimated  persons,  without  great  care  the  first  year,  will  have 
more  or  less  chills  and  fever ;  of  a  very  mild  type,  however,  and  easily 
managed.  No  cases  of  high  bilious  fever  occur  here ;  no  cholera  or 
epidemics. 

"  I  am,  sir,  yours,  very  respectfully,* 

"JNO.  M.  TAYLOR. 
"  Hon.  Edward  Young. 

"  Chief  of  Bureau  of  StufisticSj  U  a«/n'n//<ow." 
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"  Jacksoxttlle,  Florida,  Fehruati/,  1871. 

"Sir:  I  avail  myself  of  the  opportnnitj'  afforded  by  your  circular,  to 
set  forth  in  brief  some  of  the  manifold  attractions  of  this  State,  and  to 
mention  some  of  the  inducements  offertfd  to  actual  settlers. 

"The  existence  in  Florida  of  some  fifteen  millions  of  United  States 
lands,  subject  to  acquisition  by  homestead  entry  alone,  and  the  fact 
that  several  millions  of  State  lands  are  in  the  market  at  the  low  i)rice 
of  81  25  per  acre,  give  sufficient  assurance  that  farms  of  either  small 
or  large  size  are  entirely  within  the  reach  of  men  of  small  means.  It 
is  true  that  many  of  the  lands  referred  to  are  rather  remote  from  estab- 
lished settlements,  and  on  that  account  somewhat  undesirable ;  but  this 
is  relieved  by  other  facts. 

"  Florida  has  received  immense  concessions  of  lands  from  the  liberality 
of  the  General  Groveniment,  bestowed  partly  for  the  purpose  of  fostering 
and  assisting  the  construction  of  works  of  internal  improvement,  and 
partly  to  encourage  the  drainage  and  cultivation  of  the  lands.  And  in 
direct  furtherance  of  these  avowed  Congressional  purposes,  the  State 
has  from  time  to  time  conceded  large  portions  of  valuable  lands  to  the 
various  railroad  and  canal  companies  which  have  already  constructed, 
or  are  now  engaged  in  constructing,  works  of  internal  improv^ement  of 
great  utility.  Thus  it  has  happened  that  the  trustees  and  boud-hoUlei-s 
of  these  various  internal  improvement  companies  hold  large  portions  of 
lands,  which  can  be  sold  at  a  lower  price  than  is  asked  by  the  State  for 
lands  of  the  same  quality. 

"  The  railroads  extending  from  Jacksonville  on  the  east,  completed 
to  near  the  Apalachicola,  and  projected  to  Pensaex)la ;  the  Florida 
Eailroad,  from  Fernandina  to  the  Gulf  at  Cedar  Keys;  the  Great 
Southern  Railway ;  the  Southern  Inland  Navigation  Company ;  and  the 
Florida  Improvement  Company,  all  have  immense  tracts,  amounting  to 
millions  of  acres  of  rich  lands,  under  a  genial  climate,  with  great  capaci- 
ties for  the  manufacture  of  lumber  and  the  production  of  the  most 
valuable  known  crops.  And  these  lands  are  procurable  at  almost  a 
nominal  price,  so  that  thousands  of  small  farmers  at  the  North  and 
West,  for  the  available  prices  of  their  farms  in  that  rigorous  climate, 
could  obtain  here  quadruple  the  amount  of  lands,  of  equal  or  superior 
productiveness.  Farms  and  plantations  can  easily  be  rented  in  all  parts 
of  the  State,  and  on  as  favorable  terms  as  any  reasonable  man  could  ask. 

"  Small  farms  in  actual  cultivation,  except  in  the  immediate  vicinity  of 
the  larger  towns,  are  not  common  in  Florida.  It  is  now  beginning  to 
be  understood  throughout  the  whole  South  that  slavery  was  not  only  a 
moral,  social,  and  political  curse,  but  that  it  operated  to  cast  over  the 
land  an  agricultural  blight.  The  unskilled  labor  which  it  alone  tolerated, 
by  the  thriftless  cultivation  it  involved,  confined  agricultural  attention 
to  a  limited  range  of  crops,  which  by  a  rapid  exhaustion  of  soils  led  of 
necessity  to  the  acqufsition  and  shallow  cultivation  of  immense  areas 
of  land.  But,  although  ^ small  farms' are  not  common,  still  lands,  in 
small  or  large  quantities,  are  easily  obtainable  at  the  most  reasonable 
rates,  viz,  from  $1  upwards;  and  innumerable  large  ' old-fields,' in  the 
immediate  vicinity  of  inexhaustible  stores  of  natural  manures,  can  be 
bought  for  less  than  one-fifth  tlie  cost  of  clearing  a  northern  or  western 
forest. 

"If  rented  for  cash,  an  annual  rent  of  from  50  cents  to  $2  an  acre 
would  be  expected ;  but  the  usual  practice  is  to  rent  upon  shares.  In 
such  case,  where  the  owner  simply  furnishes  the  land,  he  expects  from 
one-fourth  to  one-third  of  the  crop ;  but  where  he  furnishes  the  neces- 
sary stock  and  one-half  the  seeds,  he  requires  one-half  the  crop. 
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"The  chief  articles  of  production  heretofore  have  been  cotton,  corn, 
sDpr-cane,  tobacco,  and  sweet  potatoes;  hitterly,  more  attention  is 
being  given  to  various  kinds  of  fruit  and  vegetables.  Short  cotton  has 
this  year  brought  fi-oin  10  to  15  cents,  and  long  staple  about  twice  as 
ranch.  Com  is  worth  about  $1  per  bushel ;  tobacco,  from  15  to  35  cents 
per  iionnd ;  sugar,  from  10  to  15  cents  per  pound ;  and  sirup,  from  50 
to  75  cents  per  gallon. 

**The  facilities  for  intercommunication  in  Florida  ihrnished  by  its  innu- 
merable bays,  lakes,  and  rivers  are  singularly  good;  and  with  an  area 
of  a  httle  less  than  60,000  square  miles,  the  iState  has  a  coast  line  on  the 
Atlantic  and  Gulf  of  from  1,200  to  1,400  miles.  The  Apalachicola,  the  Su- 
wanee,  the  St.  John's,  the  Oclockonee,  the  Indian  Eiver^  and  the  St. 
Marys  so  traverse  the  State  in  different  directions  as  to  give  an  inland 
water  communication  of  several  thousand  miles.  There  are  already  in 
operation  nearly  400  miles  of  railroad,  with  a  flattering  prospect  of  the 
immediate  construction  of  upward  of  as  many  more.  And  even  where  no 
roads  of  any  kind  exist,  the  great  preponderance  of  pine  forest,  with  its 
freedom  from  undergrowth,  on  account  of  annual  fires,  is  such  that  little 
difficulty  is  exi>erienced  in  traversing  the  State  in  any  direction. 

^"The  prevalent  forest  growth  of  Florida  is  yellow  pine,  and  of  course 
the  soil  may  be  in  general  characterized  as  '  light,'  and  is  either  sandy 
or  loamy;  but  owing  to  peculiar  climatic  or  atmospheric  influences  they 
are  of  far  more  intrinsic  value  where  'light'  than  is  usually  attributable 
to  the  same  character  of  light  soil  at  the  North  or  West,  as  is  evinced 
bv  the  feet  that  a  bale  of  cotton  or  3,000  pounds  of  sugar  have  not 
infrequently  been  made  from  an  acre  of  these  pine  lands.  Indeed, 
many  of  the  pine  lands  are  so  underlaid  with  marl  or  clay  as  to  give  all 
the  strength  of  clay  soils  without  their  stiffness  and  difficulty  of  cul- 
tivation. 

"Florida  lands,  whether  sandy  or  clayey,  which  have  a  natural  growth 
oi  hardwood  timber  are  called  *  hummock'  lands,  and  are  the  most 
highly  valued  by  many.  These  are  cleared  with  difficulty  and  ex- 
pense, brit  are  based  upon  marl  or  clay,  and  thus  have  a  permanence  of 
capacity,  with  little  or  no  fertilization,  which  enhances  their  value. 
These  are  called  the  ^high  hummocks.' 

"The  'low  hummocks'  are  lands  similarly  covered  with  a  growth  of 
hardwood  timber,  such  as  gum,  magnolia,  cypress,  red  bay,  &c.,  but 
which  are  lower  in  elevation,  and  of  course  more  moist  in  their  nature. 
These  lands,  indeed,  partake  largely  of  the  nature  of  swamps,  and  like 
them  consist  chiefly  of  decomposed  vegetable  matter. 

"The  growth  of  trees,  shrubs,  and  vines  upon  these  low  hummocks  is 
most  surprising,  and  so  dense  as  to  present  an  almost  impenetrable 
vegetable  barrier  to  all  ingress.  They  are  immensely  fertile,  indeed 
almost  incredibly  so.  as  is  sufficiently  shown  by  the  fact  that  from  one 
acre  has  been  produced  4,000  pounds  of  sugar,  and  other  crops  in 
proportion. 

"  The  prices  of  ordinary  farm  stock  vary  in  different  localities  so  much 
as  to  prevent  any  general  statement  from  being  of  uniform  application. 
For  instance,  in  South  Florida,  stock  range  at  will  throughout  the  year, 
and  are  abundantly  subsisted  by  natural  pasturage.  Here  it  is  con- 
ceded that  a  herd  of  cattle,  with  only  the  trouble  of  marking  and 
watching,  will  double  in  three  and  one-half  years.  Prices  of  stock 
necessarily  range  veiy  low. 

"The  following  prices,  it  is  believed,  are  entirely  reliable:  Work- 
ing oxen,  per  pair,  are  worth  from  $60  to  $120  •,  working  horses, 
from  1180  to  $400  per  pair ;  mules,  from  $80  to  $150  each;  milch  cjws, 
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« 
$15  to  840 ;  sheep,  from  $2  50  to  85,  and  stock  hogs  10  cents  per  pound ; 
and  this  notwithstanding  the  fact  that  throughout  the  State,  hogs,  Hke 
cattle,  sustain  themselves  throughout  the  year  in  the  'range.' 

'*  There  is  a  large  demand  for  labor,  mostly  for  common  and  unskilled, 
owing,  as  before  remarked,  to  the  long-established  domination  of  a  few 
leading  crops  requiring  the  rudest  labor,  to  the  exclusion  of  other  and 
more  varied  productions  which  need  more  intelligent  labor.  Of  the 
rudest  description  and  most  reckless  and  thriftless  character,  this  mis- 
called agriculture  has  proved  an  agrarianism  of  the  most  rank  and 
noxious  description,  reducing  all  lands  cultivated  to  the  one  unvarying 
level  of  complete  exhaustion,  and  seeking  temporary  relief  in  the  virgin 
strength  of  new  tracts  of  wild  land. 

"  Eecently,  improvement  is  perceptible  in  this  direction,  but  as  yet  the 
demand  for  the  more  intelligent  kinds  of  agricultural  and  horticultural 
labor  is  quite  limited.  Better  times  and  better  methods,  under  the 
increased  demand  of  new  comers  from  every  portion  of  the  Union,  are 
apparently  close  at  hand. 

*'  The  mills  and  factories  in  the  State  are  few,  and  almost  exclusively 
confined  to  the  manufacture  of  lumber. 

"  There  are  several  works  of  internal  improvement  in  process  of  con- 
struction or  in  prospect,  irom  which  must  proceed  a  large  demand  for 
ordinary  labor.  Upward  of  seven  hundred  miles  of  railroad,  and  in- 
land canals  to  the  extent  of  many  miles,  are  now  under  obligation  to  be 
constructed  within  the  next  five  years. 

'^  In  response  to  the  inquiry  as  to  the  advantages  offered  to  laborers, 
mechanics,  and  farmers,  I  beg  leave  to  reply  that  thorough  examination 
will  demonstrate  the  desirability  of  Florida,  for  the  following  reasons : 

''Its  AGCESSrBLLiTY. — No  portion  of  the  territory  of  the  Union,  east  or 
west,  exceeds  this  State  in  facility  of  approach.  Peninsular  in  character, 
and  nearly  surrounded  by  the  ocean  and  Gulf  of  Mexico,  with  an  area 
nearly  identical  with  that  of  Missouri,  Florida  has  a  sea-coast  of  more 
than  1,200  miles,  and  of  course  offers  remarkable  facilities  to  immigra- 
tion approaching  by  sea.  Then,  by  means  of  the  Apalacllic!ola,  the 
Suwanee,  the  St.  Mary's,  the  St.  John's,  the  Oclockonee,  and  Indian 
Rivers,  the  ease  with  which  a  large  portion  of  the  interior  of  the  State 
can  be  reached  is  rarely  exceeded  anywhere.  Thus  an  immigration 
from  abroad  could  save  the  long,  t^^dious,  and  uncomfortable  conveyance 
by  rail  involved  in  reaching  the  Western  States,  and  be  landed  in 
Florida  as  cheaply  as  at  New  York.  Coimected  also  with  both  the 
Atlantic  and  Western  Railroad  routes,  through  them  and  her  own 
somewhat  extensive  system,  the  Northern  or  Western  immigrant  can 
command  an  easy  transportation  to  and  through  the  State. 

"Cleviate. — The  climate  of  Florida  is  not  excelled  by  that  of  any  ol 
the  United  States,  and  it  may  be  doubted  whether  it  can  be  eciualeil 
elsewhere  in  the  world.  Located  on  the  very  borders  of  the  ton-id 
zone,  and,  therefore,  so  far  as  latitude  alone  is  concerned,  entitled  U 
rank  among  the  hottest  portions  of  the  western  continent,  still  hei 
situation  between  the  Gulf  of  Mexico  and  the  Atlantic  is  such  that 
owing  to  her  peculiar  form,  she  is  swept  alternately  by  the  winds  of  thi 
eastern  and  western  seas,  and  relieved  from  those  burning  heats  witl 
which  she  would  otherwise  be  scorched ;  and  thus  it  happens  that  by  tht 
joint  influences  of  latitude  and  peculiar  location  she  is  relieved  on  tht 
one  hand  from  the  rigors  of  the  winter  climate  of  the  Northern  am 
Middle  States,  and  on  the  other,  from  the  extreme  heat  with  which  no 
only  the  other  Southern  States,  but  in  the  summer  time  the  Northen 
States,  are  characterized. 
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"  In  the  North  all  regular  farming  work  is  of  necessity  crowded  into  the 
space  of  less  than  half  the  year,  .while  in  Florida  there  is  scarcely  a 
angle  day  in  the  whole  year  that  may  not  be  devoted  to  purely  agri- 
ealtaral  work. 

**  While  the  heat  in  Florida  is  not  more  intense  during  the  summer 
mouths  than  at  times  in  all  the  Northern  States,  in  winter  the  ther- 
mometer, even  in   Northern  Florida,  rarely  sinks  to  the  freezing  point. 

**Hbax.th. — In  regard  to  health,  Florida  stands  among  the  foremost 
States  of  the  Union.  This  fact  appears  strikingly  from  the  figures  of 
the  census  in  reference  to  the  deaths  from  pulmonary  complaints  in  the 
different  States,  and  the  results  strike  one  more  forcibly  when  it  is  con- 
sidered that  this  State  for  many  years  had  been  a  popular  place 
of  resort  for  invalids  afflicted  with  all  varieties  of  pulmonary  diseases. 

"From  the  census  of  1860,  it  is  found  that  the  deaths  from  consump- 
tion in  the  various  States  of  the  Union  during  the  year  ending  May 
31, 1860,  were  as  follows :  In  Massachusetts,  1  in  254 ,-  in  Maine,  1  in 
289 ;  in  Vermont,  1  in  404 ;  in  New  York,  1  in  473  j  in  Pennsylvania,  1 
in  580 ;  in  Ohio,  1  in  679 :  in  California,  1  in  727  ;  in  Virginia,  1  in  757 ; 
in  Indiana,  1  in  792 ;  in  Illinois,  1  in  878 ;  in  Florida,  1  in  1,447. 

"Surgeon  General  Lawson,  in  an  official  report,  says: 

The  general  healthfalness  of  many  parts  of  Florida,  particularly  en  its  coaat,  is 
ptroverbial.  The  average  annual  mortality  of  the  whole  peninnula,  from  returns  in 
Uiia  office,  is  fonnd  to  be  2  6-100  per  cent.,  while  in  the  other  portions  of  the  United 
SUl€«  (previous  to  the  war  with  Mexico)  it  was  3  3-100  per  cent. 

"  Wbde  range  of  crops. — ^Usually,  at  least  within  the  borders  of  the 
Union,  whatever  may  be  the  attractions  and  inducements  that  are  of- 
fered by  any  particular  State  or  section,  the  immigrant  will  be  confined 
within  the  comparatively  narrow  limits  of  the  usual  range  of  crops 
characteristic  of  that  section ;  and  the  olfer  of  even  a  slight  enlargement 
of  the  usual  range  of  ordinary  crops  would  be  recognized  as  an  induce- 
ment of  great  power.  Other  things  being  even  nearly  equal,  if  the  immi- 
grant have  the  option  of  continuing  the  cultivation  of  crops  to  which  he 
i8  accustomed,  or  of  reaching  out  to  the  peculiar  productions  of  different 
zones,  be  will  feel  the  force  of  the  attraction. 

*'To  a  resident  of  Canada,  or  of  the  Northern  or  Western  States,  it 
seems  hardly  x>os8ible  in  any  one  locality,  and  then  without  the  variation 
of  temperature  often  given  in  the  vicinity  of  elevated  mountains,  that 
there  may  be  successfully  cultivated  within  an  inclosure  of  ten  acres,  the 
oats,  rye,  and  wheat  of  Canada ;  the  peach,  quince,  and  sweet  potato  of  the 
Middle  States;  the  corn,  cotton,  and  tobacco  of  the  Southern  States;  the 
coffee^  indigo,  and  ginger  of  the  West  Indies;  the  orange,  the  lime,  and 
the  lemon  of  Central  America ;  the  olive,  the  grape,  the  coffee,  and  the 
spices  of  the  East;  the  date  and  palm  of  the  desert,  and  the  sugar-cane 
pepper,  tea,  and  silk  of  Asia;  but  the  citizens  of  Orange,  Sumter,  Her 
naudo,  and  Manatee  Counties  in  Florida  know  that  they  can  do  this 
and  when  to  the  above  are  added   rice,  bananas,  plantains,  guavas 
cocoa-nuts,   pine-apples,  and  paw-paws,  the  infinite  range  of  the  pro 
dactious  of  Florida  is  ma<le  fully  manifest. 

"Abundance  of  water. — The  State  is  bountifully  supplied  with 
the  best  water  in  every  part.  Lakes,  ponds,  springs,  and  rivers  are 
cariously  freqnent,  and  no  section  can  be  found  where  ample  supplies 
of  water  cannot  be  obtained  by  wells  of  little  depth  and  at  slight 
expense.  Springs  of  mmeral  and  salt  water  abound,  some  of  great 
magnitude.  In  Wakulla  County,  the  Wakulla  Eiver,  a  stream  of  very 
considerable  size,  bursts  forth  at  once  from  a  single  spring.  The  Chi- 
pola  Kiver  has  a  similar  origin  in  Jackson  County.    Silver  Spring  in  its 
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first  outburst  forms  a  spacious  basiu,  into  which  the  Oclockoiiee  steamers 
find  easy  admission. 

"Cheapness  of  buildings. — The  climate  of  Florida  being  genial 
and  friendly,  enables  the  settler  to  dispense  with  the  close-built  and 
expensive  dwelling-houses  of  the  North  and  West. 

"Ease  of  tillage. — The  facility  with  which  the  greater  portion  of 
the  tillable  lauds  in  Florida  can  be  worked,  furiushes  another  very 
strong  inducement  to  those  who,  in  coining  here,  propose  to  engage  in 
agricultural  pursuits.  Lands  in  Florida  can  be,  and  really  are,  worked 
with  much  less  force  than  is  required  at  the  North.  Whether  sandy, 
clayey,  or  loamy,  they  are  much  more  friable,  and  more  easily  tilled. 

"Natural  resources  for  fertilization. — The  first  and  most 
widely-distributed  means  for  restoring  and  invigorating  the  fertility  of 
the  soil  whenever  exhausted,  is  furnished  by  the  swam])s  and  lagoons 
and  •cypress-sinks  that  may  be  found  in  all  sections.  In  many  of  the 
swamps  and  lagoons  are  to  be  found  large  and  accessible  deposits  of 
what  is  called  muck,  which,  at  the  will  and  leisure  of  the  farmer,  may 
be  drawn  out  and  applied  directly  to  the  land,  or  may  be  composted 
with  lime,  ashes,  salt,  or  manures;  and  thus  improved,  becomes  availa- 
ble to  almost  any  desirable  extent.  In  many  of  the  sinks  or  depressions 
where  the  cypress  is  found  are  similar  deposits  of  vegetable  mold  or 
muck ;  and  these  sinks,  of  various  dimensions,  are  scattered  throughout 
the  State.  Along  the  rivers  and  the  banks  of  many  of  the  lakes 
are  to  be  found  very  large  and  numerous  deposits  of  muck,  or  mud. 
Experience  in  Florida  has  proved  that  the  muck,  used  as  a  fertilizer 
under  proper  management,  becomes  an  exceedingly  valuable  article; 
and  it  is  to  be  found  in  immense  quantities  in  every  section. 

"The  immense  deposits  of  oyster-shells  that  are  characteristic  of  the 
whole  coast  line,  located  in  the  in^mediate  vicinity  of  dense  forests, 
giving  ample  stores  of  fuel,  form  another  of  the  sources  of  agricultural 
strength  of  incalculable  value,  which  will  be  more  and  more  appreciated. 

"Marl,  likewise,  of  varied  character  and  value,  is  easily  accessible  in 
different  parts  of  the  State.  There  are  several  large  deposits  within 
twenty-five  miles  of  Jacksonville;  and  a  recent  discovery  has  revealed 
the  existence  of  a  very  large  deposit  of  green  marl  in  the  county  of  Leon. 

"Stock  raising. — With  reference  to  the  adaptation  of  the  State  to 
the  raising  of  stock  of  all  kinds,  sutficient  evidence  is  given  in  the  fiict 
that  but  little  care  and  attention,  and  an  inconsiderable  amount  of  feed- 
ing are  required  to  sustain  stock  in  good  condition  even  in  the  extreme 
northern  portion  of  the  State;  while  further  south  thei*e  is  a  vast 
extent  of  at  least  20,000  square  miles  in  which  stock  of  all  kinds  can  be 
raised,  with  no  expense  of  feeding  at  anys  eason. 

*'FiSH  AND  oysters. —  lu  the  St.  John's  shad  of  very  fine  quality 
are  caught  with  ease  in  the  proper  season;  and  banks  of  300  miles  in 
length  extend  along  the  western  and  southwestern  coast,  upon  which 
fish  equal  in  quality  and  quantity  to  those  oft*  the  shores  of  Newfound- 
land and  Labrador  are  easily  taken.  These  fisheries  have  also  this  ad- 
vantage, that  they  are  never  interrupted  by  the  rigors  of  any  season  of 
the  year.  Oysters  of  excellent  flavor  and  of  incredible  size  are  found 
along  the  shores  of  the  multitudinous  bays,  inlets,  and  streams.  The 
taking  and  preservation  of  fish  and  oysters  must  at  no  distant  pexioil 
become  an  important  and  lucrative  business. 

"Opportunities  for  the  manufacture  of  wood. — It  is  surpris- 
ing that  the  variety  and  abundance  of  the  most  valuable  and  practica- 
ble woods  that  are  known  and  used  in  the  manufacture  of  woodenware, 
and  all  articles  for  which  wood  furnishes  the  material,  should  not  long 
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ere  this  have  attraeted  more  attention  from  the  mechanics  and  mana- 
facturers  of  the  country. 

"No  man  can  easily  estimate  the  immensity  of  material  for  common 
lumber  furnished  by  the  40,000  acres  of  the  best  growth  of  pines  exist- 
ing in  this  State.  But  while  this  fact  is  to  some  extent  recognized,  it  is 
not  known  tliat  this  same  pine,  when  properly  prepared,  furnishes  as 
good  and  as  beautiful  a  material,  if  well  selected,  as  any  ornamental  wood. 
Cedar,  both  red  and  white,  is  abundant,  while  cypress,  a  wood  almost 
as  valuable  as  cedar  for  pails,  tubs,  and  casks,  and  also  available 
for  doors,  sash,  and  blinds,  is  found  everywhere  in  the  greatest  abun- 
dance. Mangrove,  equal  to  rosewood  and  box,  and  available  for  the 
same  purposes,  is  found  in  South  Florida,  where  also  can  be  obtained 
the  royal  palm,  making  one  of  the  most  beautiful  woods  conceivable. 
Ash,  oak  iu  all  it«  varieties,  and  the  best  of  hickory  abound  everywhere. 
Were  this  affluence  of  material,  with  its  accompanying  abundance  of 
fuel  for  producing  motive  power,  located  at  the  North,  it  would  be 
eagerly  sought  for,  even  where  the  frosts  of  winter  chain  up  the  naviga- 
ble waters  for  a  large  portion  of  the  year.  It  is  believed  that  the  won- 
derful richness  of  the  resources  of  Florida  iu  this  direction  must  soon 
command  the  attention  of  the  whole  country. 

"I  have  the  honor  to  be  your  obedient  servant, 

"J.  S.  ADAMS, 
'^ Collector  of  Customs j  Jacksonville^  Florida, 

"Hon.  Edward  Young, 

^^ Chief  of  Bureau  of  StatisticSj  Washington.^ 


ALABAMA. 


Area,  32,402,080  acres.    Population  iu  1870,  996,992. 

Can  land  he  purchased  or  rented  in  your  district  suitable  for  small  fanns 
on  favorable  terms  f 

Butler,  Barbour,  Dale,  Henry,  Geneva,  Wilcox,  Columbus,  Dallas, 
Tuscaloosa,  Kussell,  Bullock,  Lee,  Hale,  Florence,  Lauderdale,  Morgan, 
Blunt,  Madison,  and  Lawrence:  yes. 

V/hat  is  the  price  per  acre  of  small  improved  farms  f  State  what  pro- 
portion hus  been  under  cultivation^  how  much  is  fenced^  and  the  hind  of 
buildings, 

Barbour,  Dale,  Henry,  and  Geneva:  small  improved  farms  $10  per 
acre.  Butler :  $5 ;  one-half,  under  fence  and  cultivation,  remainder 
woodland  ;  buildings  principally  ordinary  frame  and  log  cabins.  Wil- 
cox :  gooa  improved  land  $7  to  $12  per  acre;  about  one-third  cleared 
and  one-half  fenced;  buildings  poor.  Chambers:  $5  to  $10  per  acre; 
about  one  half  has  been  under  cultivation  and  fenced  ;  common  log  and 
frame  buildings.  Dallas:  $5  to  $20  per  acre;  one-fourth  to  one- third 
under  cultivation,  except  in  canebrake,  where  three-fourths  to  seven- 
eighths  are  under  cultivation;  all  fenced,  and  having  comfortable  dwell- 
ings and  out-houses.  Talladega:  no  small  improved  farms  for  sale. 
Tuscaloosa:  $10  to  $15;  about  one-half  under  cultivation  and  fenced; 
log  buildings.  Kussell,  Bullock,  and  Lee:  about  one-twentieth  under 
cultivation;  very  little  fenced,  and  few  or  no  buildings.  Hale:  $5  to 
$25,  according  to  quality ;  two-thirds  to  three-fourths  cleared  and  fenced ; 
buildings  generally  poor.  Florence  and  Lauderdale :  $5  to  $10 ;  about 
one- third  under  cultivation.    Morgan  and  Blunt :  $2  to  $10 ;  about  one- 


148  SPECIAL   REPORT   ON   IMMIGRATION. 

half  fenced  and  under  cultivation ;  common  log  buildings.  De  Kalb: 
improved  farms  $12  to  $16  per  acre ;  two-thirds  has  been  under  culti- 
vation; about  half  fenced  ;  buildings  ordinary-  Madison:  $10  to  $30, 
according  to  distance  from  market  town  ;  farms  large;  cabins  for  labor- 
ers generally  attached.  Lawrence:  $10  per  acre;  usually  20  to  50 
acres  under  cultivation ;  buildings  ordinary ;  log  houses  with  few  ex- 
ceptions. 

What  is  the  price  per  acre  of  unimproved  land,  what  proportion  is  cleared, 
and  how  much,  if  any,  is  fenced  f 

Butler :  from  50  cents  to  $3  per  acre.  Barbour,  Dale,  Henry,  and 
Geneva:  $4 ;  none  cleared  or  fenced,  and  no  improvements  at  this" price. 
Wilcox:  timbered  land  is  considered  the  most  valuable ;  price  $10  to 
$12.  Chambers :  unimproved  land  is  worth  twice  as  much  as  improved. 
Randolph  and  Clay :  from  $3  to  $50.  Dallas :  from  $2  to  $3,  without 
fence;  near  a  market  for  wood  at  $6  per  cord.  Russell,  Bullock,  and 
Lee:  $4  per  acre,  unfenced;  bottom  land  $10  to  $12.  Florence  and 
Lauderdale $3  to  $8.  Morgan  and  Blunt:  from  $5  to  $10.  De  Kalb: 
much  unimx)roved  land,  but  mountainous  and  broken,  can  be  obtained 
by  entry  under  the  homestead  law  at  an  expense  of  about  $10  for  40 
acres.  Madison  :  from  $2  to  $5 ;  very  little  cleared  or  fenced.  Law- 
rence :  from  $5  to  $6 ;  one-quarter  to  one-half  cleared,  and  some  of  it 
fenced. 

What  is  the  yearly  rent  of  small  improved  fanns  f  If  rented  on  shares, 
what  share  does  tlie  owner  receive  f  Does  the  latter  provide  stock,  imple- 
ments, or  seeds  t 

Butler :  from  $2  to  $4  per  acre,  or  one-third  of  the  corn  and  one-fourth 
•of  the  cotton,  renter  furnishing  stock  and  implements.  Barbour,  Dale, 
Henry,  and  Geneva :  on  small  improved  farms  $3  to  $4  per  acre,  or  one- 
fourth  the  produce,  renter  furnishing  stock,  &c.  Wilcox :  from  $3  to 
$3  50,  or  one-third  to  one  quarter  of  the  produce,  renter  furnishing 
stock  and  implements.  Chambers,  Randolpli,  and  Clay :  farms  chiefly 
rented  on  shares ;  the  owner  receiving  one  third  of  tlie  grain  and  one- 
fourth  of  the  cotton,  or  one-half  of  everything  when  he  furnishes  stot*k, 
implements,  &c.  Dallas:  improved  farms  from  $1  to  $5,  or  one-third 
of  the  corn  and  one-fourth  of  the  cotton,  renter  furnishing  his  own 
stock,  &c.  Talladega :  owners  of  large  farms  rent  them  on  shares,  fur- 
nishing everything  and  giving  renter  one-third  of  the  produce.  Tusca- 
loosa :  from  $2  to  $5,  or  renter  receives  one-fourth  of  the  cotton  and 
one-third  of  the  grain ;  or  when  he  provides  stock,  implements,  and 
seeds,  one-half  of  everytliing.  Russell,  Bullock,  and  Lee :  from  50  cents 
to  $4,  according  to  quality,  or  one-half  of  the  produce,  owner  furnish- 
ing stock,  implements,  and  seeds.  Hale :  from  $2  to  $5,  or  one-quarter 
of  the  crop.  Florence  and  Lauderdale :  one-third  of  the  cofn  and  one- 
quarter  of  the  cotton.  Morgan,  De  Kalb,  and  Blunt:  one  third  of  all 
the  grain  and  one-fourth  of  all  the  cotton,  renter  furnishing  everything. 
Madison  :  from  $3  to  $5,  or  one-half  the  crop,  owner  furnishing  stock, 
&c.  Lawrence:  from  $2  to  $3,  or  one-half  the  crop,  owner  furnishing 
stock,  feed,  implements,  and  seeds;  or  one-third  if  renter  furnishes 
everything. 
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What  are  the  chief  article  of  prodtwtiony  and  what  are  the  present  prices 
nfsame  of  themf 


Articles  of  prodaction. 


CattoQ* per  pound. 


Corn per  bushel 

Do do 

Do do 

Do do 

Do do 

Do do 

Do do 

Do do 

Swf«t  potatoes . .  do 

^Tiettt do 

Do do 

Do do 

()ats do 


Counties. 


Madison,  Lawrence,  Barbour,  Dale,  Henry, 
Geneva,  De  Kalb,  Butler,  Wilcox,  Ran- 
dolph, Clay,  Talladega,  Russell,  Bullock, 
Lee,  Morgan,  Blunt,  Dallas. 

Hale,  Morgan,  Blunt,  De  Kalb,  Madison, 
Lawrence,  Tuscaloosa,  Chambers. 

Wilcox,  Talladega. 

Tuscaloosa. 

Raudolph,  Clay. 

Butler. 

Dallas. 

Russell,  Bullock,  Lee. 

Barbour,  Dale,  Henry,  Geneva. 

Butler,  Wilcox. 

De  Kalb. 

Morgan,  Blunt,  Madison. 

Chambers,  Randolph^  Clay. 

Lawrence. 


•Theie  were  the  rates  of  raw  cotton  in  18^-'70.    In  the  year  1870-71  the  price  was  from  13  to  14  centa 
♦la  iTucdoosa  Coonty  wheat  culture  is  yearly  increasing.    No  price  given. 

What  isdhe  distance  to  a  market  town^  a  railroad  station^  or  a  steamboat 
landing  f 

Butler :  the  Mont<?omery  and  Mobile  Eailroad  runs  nearly  through 
the  center  of  the  county,  and  by  the  town  of  Greenville,  which  is  the 
county  seat,  with  5,000  inhabitants.  Barbour,  Dale,  Henry,  and  Geneva : 
the  terminus  of  the  Georgia  Southwestern  Railroad  is  accessible,  and 
tliere  is  a  steamboat  landing  in  the  southern  part  of  Barbour  County. 
Wilcox:  steamboat  hinding  convenient.  Chambers,  Randolph,  and 
Clay :  the  greatest  distance  from  a  railroad  does  not  exceed  40  or  45 
miles.  Dallas  :  not  more  than  8  miles  from  any  point.  Talladega :  the 
Selma,  Rome,  and  Dalton  Railroad  runs  through  the  county.  Tusca- 
loosa: a  short  distance;  well  supplied  with  such  facilities.  Russell, 
Bullock,  and  Lee:  railroads  and  a  navigable  river  accessible.  Hale: 
two  railroads  in  process  of  construction,  and  navigable  rivers  convenient. 
Florence  and  Lauderdale :  near  the  Tennessee  River.  Morgan  and 
Blnnt :  Decatur,  in  the  northern  part  of  Morgan  County,  is  a  flourishing 
fflarket  town,  with  a  railroad  station  and  steamboat  landing.  De  Kalb: 
the  Alabama  and  Chattanooga  Railroad  runs  through  the  county ;  steam- 
boat landing  near  northwestern  boundary.  Madison :  Huntsville,  the 
market  town,  is  in  the  center  of  the  county.  Lawrence  :  10  miles  to  a 
nulroad. 

What  is  the  general  quality  of  land  and  the  kind  of  timber  f. 

Butler :  of  medium  quality,  good  water  and  plenty  of  it ;  abundance 
of  oak,  hickory,  pine,  and  red  cedar ;  climate  healthful.  Barbour, 
Henry,  Dale,  and  Geneva:  light  sandy  soil  of  good  quality^  timber — 
chiefly  pine,  oak,  and  hickory.  Wilcox :  heavy  post-oak  and  light  sandy 
soil;  the  post -oak  land  is  best  for  cotton ;  timber — chiefly  pine  and  oak. 
Chambers,  Kandolph,  and  Clay :  light  upland  moderately  productive ; 
pine,  oak,  hickory,  and  chestnut  timber.  Dallas:  land  good;  oak, 
iickorj',  aud  pine  timber.  Talladega :  land  good ;  pine  and  oak.  Tusca- 
land  feix ;  pine,  oak,  hickory,  &c.    Russell,  Bullock,  and  Lee : 
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uplands,  sandy,  pine  woods ;  bottoms,  rich  sandy  loam.  Hale :  sandy 
and  limestone  land ;  oak,  hickory,  ash,  and  pine  timber.  Florence  and 
Lauderdale:  good  land  and  plenty  of  timber.  Morgan  and  Blunt: 
ridges  sandy ;  bottoms,  black  sandy  loam ;  timber  of  all  sorts  abundant. 
De  Kalb:  yellow  or  mulatto  soil,  more  or  less  gravelly;  the  various 
kinds  of  oak,  poplar,  hickory,  ash,  and  sweet  gum  timber.  Madison : 
land  moderately  good ;  oak,  hickory,  walnut,  some  pine  and  cedar.  Law- 
rence: land  of  every  variety;  white,  black,  red,  post,  and  swamj)  oak, 
hickory,  ash,  and  chestnut  timber. 

For  what  kind  of  labor  is  there  a  demand  f 

Butler:  all  kinds,  but  especially  farm  hands  and  house  servants. 
Barbour :  farm  laborers,  railroad  laborers,  and  mechanics.  Dale,  Henry, 
and  Geneva :  farm  labor  chiefly.  Wilcox :  agricultural  labor  and  house 
servants.  Chambers,  Randolph,  and  Clay :  chiefly  farm  labor.  Dallas : 
farm,  railroad,  mining,  and  mechanical.  Talladega,  Tuscaloosa,  Madi- 
son, and  Lawrence :  agricultural.  Russell,  Bullock,  Hale,  and  Lee :  all 
kinds,  but  especially  agricultural.  Florence  and  Lauderdale :  all  kinds 
for  which  there  is  a  demand  in  an  agricultural  community.  Morgan 
and  Blunt:  common  labor.  De  Kalb:  there  is  a  general  demand  for 
labor  of  all  kinds. 

What  mills  orfa^torieSj  if  any ^  are  in  operation  or  in  progi'ess  requiring 
skilled  labor  t 

Butler :  nine  steam  and  twenty  water  mills,  chiefly  saw-mills.  Barbour, 
Dale,  Henry,  Geneva,  Wilcox,  Talladega,  De  Kalb,  and  Madison: 
none.  Chambers,  Randolph,  and  Clay :  three  cotton  factories ;  the  Chat- 
tahoochee, and  the  Georgia  and  Alabama,  located  on  the  Chatta- 
hoochee River,  are  in  this  vicinity :  and  in  Randolph  County  the  Rock 
Mills  Manufacturing  Company ;  all  in  operation.  Dallas :  there  are 
some  machine-shops.  Tuscaloosa:  the  Kennedale  Cotton  Mills  have 
6,000  spindles  and  120  looms ;  they  i)roduce  4,500  yards  of  sheeting  and 
shirting  per  day ;  average  wages  paid  their  laborers  70  cents  per  day; 
the  "  Warrior  Works  Foundery"  manufactures  castings,  ploughs,  &c.; 
the  same  firm  has  also  a  carding-machine  and  a  grist-mill,  and  employs 
from  twenty-five  to  thirty  hands ;  average  wages,  $2  per  day.  Russell, 
Bullock,  and  Lee :  there  are  cotton  and  tobacco  factories,  and  iron-works 
in  Columbus,  Georgia,  which  is  near  to  these  counties.  Hal^:  none;  but 
much  needed.  Florence  and  Lauderdale :  one  fine  cotton  factory,  and 
many  grist  and  saw  mills ;  all  wanting  labor.  Morgan,  Blunt,  and  Law- 
rence :  some  few  steam-mills,  but  no  factories. 

Are  there  in  your  vicinity  any  railroads  or  other  public  works  in  progress 
requiring  common  labor  f    If  so^  how  far  distant  f 

Butler :  the  Brunswick  and  Vicksburg  and  Mobile  and  Girard  Rail- 
roads will  pass  through  this  county.  Chambers,  Randolph,  and  Clay : 
the  Montgomery  and  West  Point  Railroad  passes  through  one  county  of 
this  division,  some  12  or  14  miles.  Dallas :  there  are  four  railroads  in 
this  vicinity,  all  running  into  Selma,  and  employing  in  all  about  6,000 
hands.  Tuscaloosa:  the  Alabama  and  Chattanooga  Railroad,  now  in 
rapid  progress,  passes  through  this  county.  Russell,  Bullock,  and  Lee: 
two  railroads  are  in  process  of  construction  near  Opeleka,  and  one  near 
Union  Springs.  Hale :  the  Eutaw  and  Livingston  Railroad  runs  near 
Greensboro.  Florence  and  Lauderdale  :  there  is  a  railroad  being  con- 
structed from  Tuscumbia,  which  wants  laborers.  Morgan  and  Blunt : 
one  new  railroad  under  construction.  De  Kalb:  the  Alabama  and 
Chattanooga  Railroad  runs  through  this  county  for  20  miles;  it  is  in 
running  order  that  distance,  but  a  considerable  number  of  laborers  are 
employed  in  the  erection  of  station-houses,  in  making  repairs,  cutting 
wood,  ties,  &c.    Wilcox :  two  railroads  in  process  of  construction. 
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Please  state  any  advantages  which  your  district  can  offer  to  laborers^ 
mechanics^  or  small  farmers.  Is  there  much  land,  of  good  quality  and  well 
watered,  yet  unoccupied  t 

Butler :  this  county  is  remarkably  healthful,  is  well  watered,  has  abun- 
dance of  good  land  suitable  for  farms,  of  which  not  more  than  one-third 
is  occupied  and  under  cultivation.  Barbour,  Dale,  Henry,  and  Geneva: 
the  growing  city  of  Eufala,  in  this  division,  has  now  5,000  inhabitants, 
and  is  improving  rapidly ;  a  great  demand  for  carpenters  and  black- 
smiths; about  one-third  of  the  land  of  these  counties  is  unoccupied. 
This  section  is  well  supplied  with  fine  water,  is  salubrious,  and  the 
community  is  civil,  social,  and  law  abiding.  Wilcox :  the  advantages 
for  laborers  are  good ;  small  farmers  and  house  carpenters  would  do 
well;  no  good  laud  unoccupied.  Chambers,  Randolph,  and  Clay:  these 
counties  offer  superior  inducements  to  laborers  and  small  farmers ;  some 
unoccupied  land  of  medium  quality,  and  well- watered  in  Randolph 
County.  Dallas:  farm  laborers  and  mechanics  can  always  find  work  at 
first-class  wages ;  there  is  plenty  of  good,  well  watered  land  for  sale  or 
rent  at  low  prices ;  excellent  sites  for  saw-mills,  with  a  market  near  at 
hand.  Tuscaloosa :  there  is  a  tract  of  about  75  miles  square,  lying  east, 
west,  and  north  of  Tuscaloosa,  of  which  not  one-half  is  under  cultiva- 
tion. It  is  a  broken  well-watered  country,  very  healthy,  and  presentJs 
extraordinary  advantages  for  small  farmers ;  some  portions  of  it  abound 
in  coal  and  iron ;  the  Alabama  and  Chattanooga  Railroad  passes  through 
it.  Russell,  Bullock,  and  Lee :  plenty  of  good,  well- watered  land  yet 
unoccupied.  Hale:  good  farming  district,  with  advantages  for  small 
farmers ;  very  little  good  laud  unoccupied,  but  the  cultivation  is  gen- 
erally poor.  Florence  and  Lauderdale :  cheap  lands,  fine  water,  and  a 
healthful  climate.  Morgan  and  Blunt :  laborers  find  sufficient  employ- 
ment at  tolerably  good  wages ;  there  is  but  little  land  unoccupied.  De 
Kalb:  a  great  demand  for  shoemakers  and  blacksmiths,  who  are  much 
needed ;  a  large  quantity  of  unoccupied  land,  some  well  watered,  but 
not  very  productive ;  energetic  men,  especially  mechanics,  can  make 
money.  Madison:  the  land  is  chiefiy  devot/Cd  to  cotton  culture;  farm 
laborers  are  in  demand;  rents  are  high,  (on  shares,)  but  there  is  a  great 
deal  of  good  land  unoccupied  ;  cotton  can  be  raised  for  about  12^  cents 
per  pound.  Lawrence :  laborers  and  mechanics  can  always  get  work  at 
remunerative  prices;  small  farmers  will  find  good  opportunities;  there 
is  a  great  deal  of  unoccupie<l  laud,  but  it  is  generally  poor.  It  is  a 
mountainous  region,  containing  a  considerable  quantity  of  minerals,  is 
well  watered,  and  has  fine  motive  power  for  machinery. 

What  are  the  prices  of  ordinary  farm  stock,  sound  and  in  good  condition  t 
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MISSISSIPPI. 

Area,  30,179,840  acres.    Population  in  1870,  834,170. 

Can  land  be  purchased  or  rented  in  your  district  suitable  for  small  farms 
on  favorable  terms  f 

Bolivar,  Copiah,  Pike,  De  Soto,  Yalabusha,  and  Carroll :  yes.  Law- 
rence and  Covington:  land  that  will  produce  half  a  bale  of  cotton 
to  the  acre  can  be  purchased  at  Government  price  within  ten  miles  of 
a  railroad.  Hancock,  Harrison,  and  Jackson :  the  land  is  not  suited  to 
cultivation.  Lowndes :  any  quantity  of  improved  or  unimproved  from 
40  to  1,000  acres.  Oktibbeha:  yes;  any  number  of  acres  from  20  to 
1,000. 

What  is  the  price  per  acre  of  small  improved  farms  f  State  ichat  pro- 
portion  ha^  been  under  cultivation^  how  much  is  fenced^  and  the  kind  of 
builditigs. 

Copiah:  $5  to  $10;  a  small  portion  fenced;  buildings  indifferent. 
Lawrence  and  Covington :  improved  farms,  $10 ;  one-half  cleared  and 
fenced;  buildings  inferior.  Pike:  from  $2  50  to  $5  and  upwards,  ac- 
cording to  nature  of  improvements  and  proximity  to  market;  log  build- 
ings. Lowndes :  sandy  lands  east  of  Tombigbee  Eiver,  if  improved^ 
$2  50  to  $15;  prairie  lands  west  of  the  river,  $10  to  $25;  about  one- 
half  of  the  land  is  cultivated.  Oktibbeha :  $5  to  $15 ;  one-half  under 
cultivation  and  fenced  ;  the  balance  timbered  and  without  fence ; 
buildings  very  common.  De  Soto  :  about  $20  per  acre;  one-half  under 
cultivation;  two  thirds  fenced;  log  buildings.  Bolivar:  $10  to  $20; 
one-half  under  cultivation;  common  buildings.  Yalabusha:  $10  to 
$15;  fences  bad.  Carroll :  $2  to  $10;  most  of  the  land  has  been  culti- 
vated ;  buildings  and  fencing  in  bad  condition. 

What  is  the  price  per  acre  of  unimproved  land,  ichat  proportion  is  cleared j 
and  how  much,,  if  any,  is  fenced  f 

Copiah:  from  $5  to  $10,  near  a  railroad;  two  or  three  miles  from 
road,  $2  to  $5 ;  not  fenced.  Lawrence  and  Covington :  $2 ;  not  fenced. 
Pike:  the  price  dei>euds  on  proximity  to  market  or  railroad;  lowest, 
$2  50;  log  buildings.  Hancock,  Harrison,  and  Jackson:  $1  to  $2  50. 
Oktibbeha:  $2 for  uncleared  and  uufenced  land.  DeSoto:  $10;  three- 
fourths  cleared ;  not  fenced.  Bolivar :  $2  50  to  $5 ;  none  cleared,  none 
fenced;  Yalabusha:  $2  to  $5;  very  little  cleared;  none  fenced.  Carroll: 
$1  25  to  $6. 

What  is  the  yearly  rent  of  small  improved  farms  f  If  rented  on  shares, 
tchat  share  does  the  owner  receive  f  Does  the  latter  provide  stock,  imple- 
ments, or  seeds  f 

Copiah  :  many  rent  from  $3  to  $5  per  acre  ;  one-half  the  crop  when 
rented  on  shares,  the  owner  furnishing  team.  Lawrence  and  Covington: 
nearly  aJl  land  is  rented  on  shares,  the  owner  receiving  one-haltV  fur- 
nishing stock,  implements,  and  seeds.  Pike:  within  five  miles  of  rail- 
road, 50  cents  per  acre;  more  remote,  25  cents;  on  shares,  owner  fur- 
nishing teani  and  seeds  receives  half  the  product.  Lowndes :  sandy 
lands,  $2  to  $4 ;  prairie,  $5 ;  on  shares,  the  owner  receives  one-third  ol 
the  corn  and  one-fourth  of  the  cotton,  if  renter  furnishes  team,  &c. ;  if 
otherwise,  one-half  of  the  crop.  Oktibbeha:  $3  to  $4;  on  shares,  as 
above.  De  Soto:  $6  per  acre;  owner  gets  one-half  when  he  furnishes 
stock,  implements,  and  seeds;  and  one-third  when  the  renter  furnishes 
them.  Bolivar:  $4  to  $6;  on  shares,  as  above.  Yalabusha:  most  ol 
the  farms  are  rented  on  shares ;  one-fourth  when  renter  furnishes  teiim, 
implements  and  seeds;  otherwise,  <)ne-half.  Carroll:  shares,  same  aa 
above. 
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What  are  the  chief  articles  of  production^  and  what  are  the  present  prices 
of  two  or  three  of  them  t 


Articles  of  prodaction. 


Prices. 


Counties. 


Cotton^.... 

.per  pound.. 

$0  20  to  $0  23 

Bolivar,  Copiah,  Lawrence,  Covington,  Ok- 
tibbeha, Lowndes,  Pike,  De  Soto,  Yala- 

busha,  Carroll. 

Cora 

.p«r  bushel.. 

a5 

De  Soto. 

Do 

....do 

1  00 

Lowndes,  Oktibbeha,  Bolivar,  Yalabusha, 
Carroll. 

Wbcit 

....  do 

1  50 

Oktibbeha. 

Lomber 

per  M . . 

12  00 

Hancock,  Harrison,  Jackson. 

TorpeoUne. 

. .  per  gallon . . 

40 

i 

Hancock,  Harrison,  Jackson. 

*  These  were  the  rate«  in  1869-' 70.    In  1870-'?  1  the  price  averaged  about  14  cents. 

What  is  the  distance  to  a  market  toicn^  a  railroad  station^  or  a  steamboat 
landing  f 

Copiah :  railroad  passes  through  this  county.  Lawrence  and  Coving- 
ton: Brookhaven,  in  Lawrence  County,  is  the  market  town,  New 
Orleans,  Jackson,  and  Great  Northern  Eailroad  passing  through  it. 
Pike :  a  market  town  and  railroad  station  in  this  county.  Hancock, 
Harrison,  and  Jackson  :  one  or  more  steamboat  landings  in  each  county ; 
100  miles  to  the  city  of  New  Orleans.  Lowndes :  nowhere  over  20  miles 
from  river  or  railroail.  Oktibbeha :  twelve  miles  from  county  site  to 
station  on  railroad.  De  Soto :  the  Mississippi  Eiver  is  the  western 
boaiidar}^,  and  a  railroad  runs  through  the  central  part  of  the  county. 
Bolivar:  from  one  to  ten  miles  to  steamboat  landing.  Yalabusha:*a 
railroad  depot  in  the  county  town.  Carroll:  Mississippi  Central  Kail- 
road  runs  through  the  county,  having  three  stations  within  the  county; 
the  Yazoo  Kiver  is  the  western  boundary,  navigable  all  the  year.* 

What  is  the  general  quality  of  landj  and  the  hind  of  timber  f 

Copiah  :  bhick  sandy  land,  clay  subsoil,  of  variable  quality ;  oak  and 
long  leaf  pine  timber.  Lawrence  and  Covington :  light  soil,  inferior 
quality ;  pine  timber  generally.  Pike :  sandy  loam ;  some  oak  and 
hickory,  but  principally  yellow  pine.  Hancock,  Harrison,  and  Jackson : 
sandy  and  unproductive ;  j^ellow  pine  and  live  oak.  Lowndes :  every 
variety,  from  poor  hilly  land  to  richest  valleys  and  prairie.  Oktibbeha : 
the  eastern  half  of  county  is  prairie;  timber  scarce;  the  western  is 
sandy  land,  well  timbered.  De  Soto :  two-thirds  productive  uplands, 
one-third  bottom ;  oak,  poplar,  gum,  and  hickory.  Bolivar :  the  best 
alluvial  bottom  land;  cottonwood,  cypress,  and  other  swamp  growths. 
Yalabusha:  land  of  medium  quality;  oak  and  pine  timber.  Carroll: 
ftistem  i>ortion  somewhat  hilly  and  broken ;  sandy  soil ;  western,  black 
loam,  very  rich,  i)roducing  from  350  to  600  j)ounds  of  lint  cotton  to  the 
acre. 

For  what  Icind  of  labor  is  there  a  demand  f 

Copiah:  all  kinds,  especially  farm  labor.  Lawrence  and  Covington: 
agriealtural,  unlimited  demand.  Pike :  all  kinds ;  white  preferred,  for 
the  reason  that  black  is  unreliable.  Hancock,  Harrison,  and  Jackson  : 
lumbermen.  Lowndes :  all  kinds  of  reliable  labor  in  demand.  Oktib- 
beha: farm  labor.  De  Soto:  farm  and  mechanical.  Bolivar:  farm 
labor.  Yalabusha :  white  laborers.  Carroll :  farm  laborers,  teamsters^ 
honse  servants. 

What  mills  or  factories^  if  any^  are  in  operation  or  in  progress  requiring' 

Allied  labor  f 
Copiah ;  cotton  and  woolen  mills  established  in  1866.    Lawrenccand 
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Covington :  only  one  or  two  saw-mills  of  limited  capacity.  Hanco 
Harrison,  and  Jackson :  fourteen  lumber-mills,  two  founderies.  Lownc 
Pike,  and  Bolivar :  none.  Oktibbeha :  about  a  dozen  steam,  grist,  j 
saw  mills.  De  Soto :  a  few  grist  and  saw  mills.  Yalabusha  :  rolli 
mills,  planing-mills,  grist-mills,  and  saw-mills.  Carroll :  cotton  fact 
at  Carrollton. 

Are  there  in  your  vicinity  any  railroads  or  other  public  ivories  in  j 
gress  requiring  common  labor  f    Ifso^  how  far  distant  f 

Copiah,  Lawrence,  Covington,  and  Pike :  the  New  Orleans,  Jacks 
and  Great  Northern  Eailroad  passes  through  these  counties.  Hancc 
Harrison,  and  Jackson:  a  railroad  through  these  counties  is  uoi 
completed.  Bolivar :  levees  along  the  river.  Yalabusha :  two  railro 
are  about  to  be  commenced,  as  soon  as  laborers  can  be  obtaii 
Carroll :  Mississippi  Central  llailroad  is  in  want  of  section  hands. 

Please  state  any  advantages  tchich  your  district  can  offer  to  labor 
mechanics^  or  small  farmers. 

Copiah :  this  county  offers  great  advantages  to  all  classes  of  lal 
ers ;  a  large  quantity  of  productive  land  to  be  had  at  a  low  rate 
rented,  one-half  the  crop  is  allotted  for  the  labor  of  tillage,  the  ow 
furnishing  team,  implements,  and  seeds.  Lawrence  and  Covingt 
healthful  climate,  good  water,  soil  of  medium  quality ;  some  land  i 
be  obtained  from  the  Government  at  $1  25  per  acre,  lying  20  miles  fi 
railroad.  Pike :  abundance  of  land  of  reasonably  good  quality,  wate 
by  small  streams,  yet  unoccupied ;  the  climate  being  remarkably  geu 
the  industrious  laborer,  mechanic,  or  small  farmer  would  find  this  i 
tion  well  suited  to  his  taste  and  affording  an  excellent  field  for  en 
prise.  We  need  industrious  and  enterprising  men.  Hancock,  Harris 
and  Jackson :  nine-tenths  of  the  land  is  subject  to  homestead  entry, 
it  is  not  suited  to  farming  purposes ;  lumbering  and  oyster  fishing 
the  principal  employments.  Lowndes :  one-half  the  lands  in  this  c^u 
are  or  have  been  under  cultivation ;  east  of  the  Tombigbee  Kiver 
farms  are  small  and  a  majority  of  the  farm  hands  white ;  west  of 
river  the  farms  are  large,  and  three-fourths  of  the  laborers  are  negr 
Oktibbeha :  the  advantages  are  good  for  laborers,  especially  farm  lal 
ers ;  farmers  with  some  capital  are  needed  ;  there  are  several  good  i 
sit^s  and  a  considerable  quantity  of  good  land  unoccupied.  De  "Si 
any  man  who  is  willing  to  work,  and  has  some  capital  to  commc 
with,  can  do  well ;  lands  are  rapidly  advancing  in  value.  Bolivar : 
high  prices  paid  for  farm  labor  make  it  advantageous  for  all  who  \i 
that  kind  of  employment.  Yalabusha :  the  best  of  inducements 
laborers  and  mechanics,  and  plenty  of  good  farms  to  be  sold  or  rei 
at  reasonable  prices. 

What  are  tJie  prices  of  ordinary  farm  stock,  sound  and  in  good  conditi 


•• 

• 

CouQties. 

Working 

oxen, 
per  pair. 

Working 

horses, 

each. 

Working 
mules, 
each. 

Milch  cows, 
each. 

Sheep,  each. 

Hog 
poi 

d 

Copiah 

$75 

75 

$50  to    80 

25  to    75 

1125  to  250 

150 

150  to   250 

125  to    200 

100  to    150 

150 

125 

150  to   200 

150  to   250 

150 

175  to  225 

150 

125  to   250 

125  to   300 

100  to   200 

175 

150 

125  to   200 

200 

150 

125 

#20  to   50 

25  to*   40 

12  to    35 

15  to    30 

30 

35 

30  to    40 

25to   35 

35 

12  50 

2  00 
$1  00  to  2  SO 

8c.' 

1 
1 

9 

Lawrence 

Pike 

Carroll 

2 
3 
3 

Lowndes 

Oktibbeha 

De  Soto 

40  to    60 
50 

1  SOto  3  00 
200 

2  50 

3  00 
1  SOto  3  SO 

3  50 

3 
3 
3 

Bolivar 

Yalabnsha 

Tallahatchoe 

Average 

1-25 

75  to  125 

75 

172  50 

$162  50 

$170 

#31  40 

13  37 
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TENNESSEE. 

Area,  29,184,000  acres.    Population  in  1870,  1,258,179. 

Can  land  be  purchased  or  rented  in  your  district  suitable  for  small  farms 
on  favorable  terms? 

Hawkins,  Cocke,  Washington,  Greene,  Blount,  Bradley,  Union, 
McMinn,  Hamilton,  Mason,  De  Kalb,  Franklin,  Bedford,  Eobertson, 
Humphreys,  Montgomery,  Lawrence,  Wayne,  Dickson,  Hickman, 
Gibson,  Obion,  Henry,  Benton,  Hardeman,  Tipton,  McNairy,  and 
Madison  :  land  may  be  either  purchased  or  rented  on  favorable  terms. 
Sumner :  land  may  be  purchased,  but  there  is  none  to  rent.  Davidson 
and  Rutherford  :  none  to  be  sold  or  rented.  Williamson  :  nearly  all  the 
land  in  this  locality  is  rented  at  high  rates  in  money,  or  a  large  portion 
of  the  crop.  Fayette :  most  of  the  lands  are  owned  by  moneyed  men 
who  are  willing  to  rent,  but  require  one-half  the  product. 

What  is  the  price  per  acre  of  small  improved  farms  t  State  what  pro- 
portion has  been  under  cultivation^  how  much  is  fenced^  and  the  kind  of 
buildings, 

Hawkins :  from  $2  50  to  $20  per  acre ;  one-fourth  to  three-fourths 
fenced;  good  log  buildings  generally.  Cocke:  $10  to  $15;  one-fourth 
under  cultivation  and  fenced ;  buildings  rather  poor.  Washington : 
firom  $5  to  $10,  some  from  $15  to  $20;  one-half  to  two-thirds  under 
cultivation  and  fenced;  common  wooden  buildings.  Greene:  from  $5 
to  $20;  about  one-third  under  cultivation;  buildings  not  very  good. 
Blount:  $8  to  $20;  about  one-third  has  been  under  cultivation,  the 
most  of  which  is  fenced  ;  comfortable  buildings  of  frame,  brick,  or  stone. 
Bradley :  from  $5  to  $10 ;  best  improved  lands  from  $20  to  $30.  Union : 
$3  to  $15 ;  one-half  under  cultivation ;  some  log  buildings,  and  some  of 
frame  and  brick.  McMinn:  $15  to  $25;  from  one-third  to  one-half 
fenced  ;  buildings,  frame  and  log.  Hamilton  :  $10  to  $20;  one-third  to 
two-thirds  cultivated ;  cleared  land  generally  fenced ;  buildings  poor. 
Macon :  $10 ;  one  third  to  one-half  fenced ;  buildings  generally  of  wood. 
Smith :  $15  to  $20.  De  Kalb :  $15  to  $25,  with  medium  improvements. 
Rutherford  :  farms  consist  generally  of  300  to  600  acres,  worth  from  $60 
to  $100  per  acre ;  fences  good  ;  chiefly  frame  buildings.  Franklin :  $5 
to  $35;  one-half  cleared  and  fenced  ;  buildings  i)oor.  Bedford:  $25  to 
$40 ;  one-half  under  cultivation  and  fenced  ;  buildings  of  log  and  frame, 
and  a  few  of  brick.  Eobertson :  $2  to  $50,  according  to  location  and 
quality;  one-half  under  cultivation;  log  buildings.  Sumner:  $20  to 
$35;  one-half  under  cultivation.  Davidson:  $5  to  $200;  about  one-half 
is  or  has  been  under  cultivation  and  fenced;  wooden  buildings. 
Williamson:  $10  to  $75.  Humphreys:  average  about  $8;  one-eighth 
under  cultivation;  one-sixth  fenced;  buildings  of  hewn  logs.  Mont- 
gomery: $20  to  $30  ;  one-half  under  cultivation  and  fenced ;  log  build- 
ings. Lawrence:  $3  to  $10.  Wayne:  $10  to  $50;  very  little  culti- 
vated. Dickson  and  Hickman:  $8;  one  half  under  cultivation;  log 
and  frame  buildings.  Gibson:  $10  to  $25.  Obion:  $20  to  $25;  one- 
fourth  under  cultivation;  log  buildings.  Henry  and  Benton:  $10  to 
$30 ;  one-third  under  cultivation  and  fenced  ;  buildings  mostly  of  wood. 
Hardeman ;  $5  to  $50 ;  two-thirds  under  cultivation ;  buildings  good. 
Tipton:  $5  to  $50.  Fayette:  no  small  farms.  Carroll:  $10  to  $12; 
one-third  cultivated;  log  and  frame  buildings.  McNairy  and  Madison: 
$5  to  $50;  one-half  under  cultivation  and  fenced ;  log  buildings. 

What  is  the  price  per  acre  of  unimproved  land^  what  proportion  is  cleared y 
and  how  much^  if  any^  is  fenced  t 

Hawkins:  $2  to  $5  on  the  mountains;  $10  to  $25  in  the  valleys* 
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Cocke:  $1  to  $5;  none  fenced.  Washington:  from  $4  to  $8;  one-third 
to  one-half  cleared  and  fenced.  Greene  :  $3  to  $15;  none  cleared  or 
fenced.  Blount:  $5  to  $20;  less  than  one-half  cleared  and  fenced. 
Bradley :  not  much  unimproved.  Union  :  $3  to  $12.  Hamilton  :  $5  ta 
$15.  Macon :  from  $1  to  $3.  De  Kalb  :  $10  to  $20.  Rutherford  and 
McMinn :  no  unimproved  land  that  is  fit  for  agricultural  purposes. 
Franklin :  from  50  cents  to  $8,  mountain  or  barren.  Bedford :  $7  to 
$10;  very  small  proportion  cleared.  Eobertson :  $2  to  $5.  Sumner: 
some  for  $1  50  per  acre,  thin  soil,  good  for  fruit.  Davidson  :  very  little 
unimproved.  Williamson :  $2  and  upwards.  Humphreys :  $1  to  $10. 
Montgomery:  $15  to  $30.  Lawrence:  $3  to  $10.  Wayne:  $1  to  $5; 
mostly  hilly  and  barren  lands,  but  rich  with  iron  ore.  Dickson  and 
Hickman:  $5.  Gibson:  $2  to  $12.  Obion:  $15  to  $20.  Henry  and 
Benton :  $2  to  $20.  Hardeman,  Tipton,  and  Fayette :  $10  to  $30.  Car- 
roll: average  $6.  McNairy  and  Madison  :  $10  to  $30 ;  woodland  more 
valuable  than  cleared.    Haywood  and  Shelby  :  $25  to  $00. 

What  is  the  yearly  rent  of  small  improved  farms  t  If  rented  on  shares y 
what  share  does  the  owner  receive  f  Does  the  latter  provide  stocJcj  imple- 
ments ^  or  seeds  f 

Hawkins :  the  owner  receives  one-third  of  all  that  is  raised ;  and  if 
he  furnish  stock,  implements,  &c.,  one-half.  Washington,  Greene,  Mc- 
Minn, Franklin,  Sumner,  Williamson,  Lawrence,  Dickson,  and  Hickman: 
the  same  as  above.  Cocke:  owner  receives  one-third  on  upland;  on 
river  bottom,  one-half,  renter  furnishing  all.  Blount :  wUeu  ow  ner  fur- 
nishes stock,  implements,  and  seeds  he  receives  two-thirds ;  otherwise, 
one-third.  Bradley:  $2  to  $3;  shares,  one-half  and  one-third.  Union: 
10  to  15  i^er  cent,  of  the  value ;  shares,  as  above.  Hamilton :  $5  to 
$10 ;  shares,  the  same.  Macon :  $4  to  $5.  Do  Kalb :  $3.  liutherford : 
$5  to  $10.  Bedford:  shares,  one-half ;  and  if  owner  furnishes  he  re- 
ceives two-thirds.  Benton:  $2  to  $5.  Davidson:  one-third  for  the 
land,  one-third  for  labor,  and  one-third  for  stock,  implements,  and  seeds. 
Humphreys:  $1  2^  to  $3;  on  shares, one-third;  on  river  lands, from  $5 
to  $8.  Montgomery:  $2  to  $10,  on  one-third  the  crop.  Wayne:  $3,  or 
one-third.  Dickson  and  Hickman :  one-third,  and  if  owner  furnish 
stock,  &c.,  one-half.  Gibson:  $1  50  to  $5.  Obion:  $4,  or  one-third. 
Henry  and  Benton:  grain  land,  one-third;  land  for  tobacco  and  cotton, 
from  $3  to  ^o.  Hardeman,  Madison,  Tipton,  and  Fayette:  $2  to  $10; 
or  one-third  unfurnished,  and  if  furnished,  one  half. 

^yhat  are  the  chief  articles  of  production^  and  what  are  the  present  prices 
of  some  of  them  f 


Articles 

of  production. 

Prices. 

^0  80 

9() 

1  00 

Wheat... 

Do 

Do.... 

...per  bushel.. 

do 

do 

Do.... 
Do 

do 

do 

U  05  to    1  10 
125 

Do.... 

Com 

Do 

do 

do 

do 

1  50 

50  to       60 

60 

Do.... 
.  Do.... 

do 

do 

60  to       80 
65 

Coimtios. 


De  <Kalb. 

Moutjjomery,  Lawrence. 

Hawkins,  Cocke,  Macon,  Bradley,  Ruther- 
ford, Franklin,  Bedford,  Williamson, 
Henry,  Humphreys,* Benton. 

Davidson,  McMinn,  Gibson. 

Washiujjton,  Blount,  Bradley,  Union,  Ham- 
ilton, Robertson,  Wayne,  Dickson,  Hick- 
man. 

McNairy. 

Montgomery,  Bedford,  Humphreys. 

Hawkins,  Macon,  Obion,  Henry,  CaiToll, 
Benton,  Bradley. 

McNairy,  Madison,  Fayette. 

De  Kalb,  Hardeman . 


INFOBMATION   FOB  IMMIQRANTS. 


157 


Articles  of  production. 


Com per  bashel, 

Do do 


Contents. 


Do 

Do 

Do 

Oats 

Do 

Do 

Potatoes do 

Do do 

Cotton* per  pound.. 

Do do 

Do do...... 

Do do 


do I 

do I  $0  90  to 

do I 

do ; 

do I 

do 


85 
95 
00 
40 
50 
60 
75 
00 
21 
22 

23 


Cocke,  Union,  Dickson,  Hickman. 
Franklin,  Williamson,  Humphreys,  Wayne, 

Gibson. 
Blount. 

Rutherford,  Davidson. 
McMinn,  Robertson. 
Hawkins,  Bradley. 
Blount,  Union,  DeKalb,  Lawrence. 
Franklin,  Wayne. 

Blount,  Wayne,  Bedford,  Lawrence. 
Union. 

Franklin,  Bedford,  Dickson,  Hickman. 
Rutherford,  Hardeman. 
Williamson;  Obion,  Fayette. 
Madison,  Gibson. 


*  These  were  the  rates  for  raw  cotton  hi  the  year  l069-'7O.    The  prices  were  from  10  cents  to  14  oents 
in  187a-*71. 

What  18  the  distance  to  a  market  towrty  a  railroad  station,  or  a  steamboat 
landing? 

Hawkins :  a  railroad  to  Eogersville.  Cocke :  a  railroad  through  the 
center  of  the  county.  Washington:  from  10  to  15  miles  to  railroad 
station.  Blount :  a  railroad  passes  through  the  center  of  the  county, 
which  is  bounded  on  two  sides  by  navigable  rivers.  Bradley :  from  3 
to  10  miles.  Union :  16  miles  to  a  railroad  station ;  23  miles  to  a  market 
town.  McMinn  :  there  is  a  railroad  through  the  county  town.  Hamil- 
ton :  from  1  to  15  miles.  Macon :  steamboat  landing,  16  miles ;  railroad 
station,  33  miles.  De  Kalb:  18  miles.  Rutherford:  Nashville  and 
Chattanooga  Railroad  traverses  the  entire  length  of  the  county.  Frank- 
lin :  the  same,  with  two  additional  roads.  Bedford :  10  miles  from  any 
portion  of  the  county.  Robertson :  Edgefield  and  Kentucky  Railroad 
passes  through  this  county  near  the  center.  Sumner:  the  Cumberland 
River  is  navigable  at  least  six  months  in  the  year,  and  is  the  line  be- 
tween this  and  Wilson  County;  and  a  railroad  runs  through  the  center 
of  this  county.  Davidson  :  we  have  all  of  them  Aery  convenient.  Wil- 
liamson: Nashville  and  Decatur  Railroad  passes  through  the  county. 
Humphreys:  convenient  to  railroad  and  Tennessee  and  Cumberland 
Rivers.  Montgomery :  20  miles  is  the  farthest  point  in  the  county  from 
a  market.  Lawrence:  16  miles.  Wayne:  steamboat  landing,  13  miles j 
railroad  and  market  town,  30  miles.  Gibson :  two  railroads  and  five 
stations  within  the  county.  Obion:  we  are  on  the  Mobile  and  Ohio 
ilailroad.  Henry  and  Benton:  Memphis  and  Ohio  Railroad  runs  through 
the  county  seat  of  Henry  County;  another  railroad  runs  through  Ben- 
ton ;  several  stations  on  each ;  Tennessee  River  runs  on  eastern  bound- 
ary. Hardeman:  railroad  station  at  this  place;  52  miles  to  Memphis. 
Tipton:  steamboat,  16  miles;  station,  13  miles;  market  town,  42  miles. 
Fayette :  33  miles  to  Memphis ;  there  are  several  railroad  stations  in  this 
county.  McNairy:  from  5  to  10  miles  is  the  greatest  distance  from  any 
farm  in  the  county  to  a  railroad.  Madison :  from  1  to  10  miles  to  rail- 
road station.  The  five  last-named  counties,  together  with  Shelby  and 
Haywood,  are  well  supplied  with  railroad  and  river  communication  to 
all  parts  of  the  country. 

What  is  the  general  quality  of  land,  and  the  Jcind  of  timber  f 

Hawkins:  good;  timber — oak,  hickory,  ash,  poplar,  pine,  sugar-tree 
maple,  dogwood,  cedar,  and  spruce.    Cocke :  land  of  various  qualities ; 
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timber  of  almost  all  kinds ;  pine,  walnut,  birch,  cherry,  chestnut,  oak, 
poplar,  cedar,  gum,  &c.  Washington:  land  of  medium  quality;  white 
and  black  oak,  hickory,  and  chestnut.  Greene :  good  land ;  timber  of 
all  kinds.  Blount:  bhick  clay;  oak,  chestnut,  hickory,  walnut,  pine, 
and  ash.  Bradley:  black,  gravelly,  gray,  and  red  soil ;  pine,  hickory, 
post  oak,  &c.  Union  :  about  half  valley  land  with  a  clay  bottom  ;  the 
other,  ridge  and  gravelly ;  hickory,  pine,  oak,  poplar,  chestnut,  dogwood, 
&c.  McMinn:  clay  subsoil;  hickory,  chestnut,  poplar,  and  pine  in 
abundance.  Hamilton:  first  quality ;  rolling  land;  loam  and  alluvium; 
clay  bottom;  limestone  and  mulatto  soil;  hickory,  walnut,  oak,  pine, 
and  gum  timber.  Macon :  land  heavily  timbered  with  chestnut,  poplar, 
and  oak.  De  Kalb:  limestone  land;  poplar,  ash,  hickory,  and  walnut 
Rutherford:  light  sand;  chiefly  oak  timber.  Franklin:  all  varieties 
from  very  poor  to  very  rich  soil ;  black  oak  and  black  walnut.  Bedford: 
about  three-fifths  flat,  rich  bottoms;  two  fifths  rolling;  poplar,  oak, 
hickory,  chestnut,  &c.  E-obertson:  in  some  localities  excellent ;  black 
and  red  oak,  chestnut,  poplar,  hickory,  dogwood,  maple,  &c.  Sumner: 
the  land  is  generally  good;  beech,  poplar,  oak,  walnut,  hickory,  and 
chestnut.  Davidson  :  good ;  oak,  beech,  maple,  hickory,  elm,  and  ash. 
Williamson :  about  one-third  fit  for  profitable  cultivation ;  but  poorly 
•supplied  with  timber  for  fencing  and  building  purposes;  the  remainder 
has  an  abundance  of  poplar,  oak,  &c.  Humphreys :  the  country  is 
broken  and  the  valley  lands  are  generally  good ;  all  kinds  of  timber  in 
abundance.  Montgomery:  fair  average  quality.  Lawrence:  upland; 
oak,  poplar,  chestnut.  Wayne :  bottom  land  for  cultivation ;  poplar, 
beech,  oak,  hickory,  &c.  Dickson  and  Hickman :  on  the  river  courses 
the  land  is  fertile;  poplar,  oak,  hickory,  maple,  ash,  walnut,  &c.  Gib- 
son: land  excellent;  timber  in  great  abundance.  Obion:  land  very 
good;  ])oplar,  oak,  ash  and  hickory.  Henry  and  Benton:  medium 
quality ;  oak,  poplar,  and  chestnut.  Hardeman :  good  land  ;  oak  timber. 
Tipton :  hilly,  with  clay  bottom ;  the  river  lands  are  sandy.  Fayette : 
some  bottom  lands  are  very  good;  oak,  ash,  hickory,  &c.  McNairy: 
extensive  bottom  lands  on  all  rivers  and  creeks,  which  make  up  the 
greater  portion  of  the  farming  land,  and  beech  uplands;  very  productive; 
oak,  poplar, cherry,  walnut,  and  pine.  Madison:  good  ui>lands, capable 
of  producing  from  one  to  two  thousand  pounds  of  seed  cotton  i>er  acre ; 
oak,  hickoi:^',  beech,  poplar,  pine  and  cypress  timber. 

For  ichai  kind  of  labor  is  there  a  demand  f 

Hawkins,  Cocke,  Blount,  Hamilton,  Humphreys,  Lawrence,  Wayne, 
Gibson :  all  kinds.  Washington,  De  Kalb,  Union,  Henry,  Benton, 
Franklin,  Sumner,  and  Williamson :  agricultural  and  mechanical. 
Greene,  Macon,  Gibson,  and  Obion:  farm  labor.  McMinn,  Robertson, 
and  Montgomery :  farm  hands  and  domestic  servants.  Dickson  and 
Hickman:  farm  hands,  wood-choppers,  furnace-men.  and  house  servants. 
Bradley  and  Davidson :  the  supply  is  equal  to  the  demand.  Kutherford : 
agricultural.  Hardeman:  farm  and  railroad  labor.  Tipton:  farmhands 
and  wood  choppers.  Fayette :  negro  labor  for  cotton -raising.  Madison 
and  McNairy :  reliable  farm  laborers  are  in  demand. 

What  mills  or  factories^  if  ci^iyj  (ire  in  operation  or  in  progress  requiring 
sMlled  labor  t 

Hawkins  and  Hardeman :  flour-mills.  Cocke,  Union,  and  Madison : 
grist  and  saw  mills,  by  steam  and  water-power.  Greene:  one  or  two 
cotton  factories,  iron  founderies,  and  zinc  works.  Blount:  cotton  and 
woolen  mills.  Bradley  :  in  mills  and  factories  we  are  greatly  deficient; 
capitalists  would  here  find  opportunity  for  safe  and  remunerative  invest- 
ment in  machinery  of  any  kind.    McMinu :  two  cotton  factories,  twelve 
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or  fifteen  good  flour-mills,  and  four  or  five  wool-carding  machines.  Ham- 
ilton :  foundery,  macbine-shop,  car-works,  iron- works,  furniture,  sash, 
blind,  and  door  factories,  and  saw  and  grist  mills.  Kutberford :  few  milla; 
no  factories;  not  nuicb  demand  for  skilled  labor.  Franklin:  one  fine, 
large  steam  tannery,  two  cotton  factories,  one  paper-mill,  three  very 
large  flour-mills,  twenty  smaller  ones,  about  teu  steam  and  as  many 
water-power  saw-mills.  Bedford:  three  cotton  factories.  AVashington: 
but  few  requiring  skilled  labor.  Sumuer :  three  flour-mills,  one  woolen 
factory,  one  foundery,  one  very  large  cotton  factory.  Davidson :  sev- 
eral small  saw  and  grist  mills,  one  large  cedar  bucket  factory,  a  broom 
factory,  &c.  Williamson  :  one  flour-mill,  several  small  custom-mills, 
and  eight  or  ten  saw  mills.  Montgomery:  planing-mills  and  woolea- 
mill.  Dickson  and  Hickman :  cotton-mills,  furnaces,  &c.  Gibson : 
grist  and  saw  mills,  woolen  factory,  planing-mill,  &c.  Henry  and 
Benton :  cotton  factories,  saw  and  grist  mills.  Tipton :  several  mills 
and  factories.  Fayette :  four  or  five  grist-mills  and  as  many  saw-mills. 
McNairv :  a  few  steam  saw-mills. 

Are  there  in  your  mcinity  any  railroads  or  othe)'  public  works  in  progress 
requiring  common  labor  f    If  so^  Iww/ar  distant  t 

Cocke :  a  railroad  nearly  completed.  Blount :  three  railroads  within 
the  county.  Bradley:  50  miles.  Union:  two  railroads  15  miles  off. 
Hamilton:  yes;  all  about  here,  in  every  direction.  Macon:  one  soon  to 
be  built.  De  Kalb :  18  miles  distant.  Davidson :  one  railroad  in  pro- 
cess of  construction.  Montgomery :  25  to  40  miles.  Dickson,  Hickman, 
Hardeman,  and  Tiptx)n  :  yes ;  one  through  each  county. 

Fkase  state  any  advantages  which  your  di4itrict  can  offer  to  laborers^  me- 
chanics^ or  small  farmers.  Is  there  much  land^  of  good  quality  and  well 
watered^  yet  unoccupied  f 

Hawkins :  I  would  recommend  East  Tennessee  to  all  persons,  espe- 
cially to  laboring  people ;  aud  think  the  day  is  not  far  distant  when 
this  will  be  a  great  manufacturing  county.  (/Ocke:  there  is  mountain 
land — mineral  land — well  timbered  and  well  watered  land,  and  extensive 
water-power  on  small  streams,  rivers,  and  creeks.  Washington:  not 
much  land  unoccupied,  but  almost  unlimited  water-power.  Greene : 
the  extensive  forests  of  timber,  vast  mineral  resources,  the  variety  and 
abundance  of  the  productions  of  the  soil,  the  immense  water-power,  and 
cheapness  of  living,  present  attractious  to  the  manufacturer  rarely  found 
elsewhere.  Blount:  abundance  of  laud  for  rent  and  for  sale.  Bradley: 
our  farms  are  for  the  most  part  too  large  and  might  be  divided  with 
great  advantage  to  both  owner  and  purchaser.  Union :  some  of  the 
finest  water-powers  iu  the  world,  and  plenty  of  mineral  lands  for  sale 
cheap.  McMinn :  small  farmers*  if  energetic  and  industrious,  can  do 
well  here ;  a  mild,  healthful  climate  and  abundance  of  fruit.  Hamilton : 
mechanics  command  good  wages  here  throughout  the  year.  Macon : 
there  is  very  little  improvement  going  on,  and  consequently  not  much 
demand  for  labor.  De  Kalb :  a  good  many. farms  for  sale.  Kutherford: 
the  freedmen  constitute  the  laboring  class;  the  supply  being  fully  equal 
to  the  demand.  Franklin  :  there  is  a  considerable  demand  for  skilled 
white  labor  and  for  mechauics.at  fair  prices.  Bedford :  the  inducements 
are  good  for  mechanics  and  small  farmers ;  a  good  deal  of  land  yet  un- 
occupied, liobertsou  and  Sumuer :  the  same.  Davidson :  not  many 
inducements  to  immigration ;  our  educational  institutions  are  not  what 
they  should  be.  Williamson :  the  soil  is  considered  good,  but  the  farma 
are  too  large;  and,  a«  a  general  rule,  improvements  and  water  are  insuf- 
ficient for  subdivisions.  Humphreys:  there  is  considerable  demand  for 
farm  hands  and  liberal  prices  are  paid ;  there  are  plenty  of  vacant  lands, 
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the  clearing  of  which  would  furnish  labor  for  many  hands ;  plenty  of 
pure,  good  water.  Montgomery :  not  more  than  half  of  the  good  farm- 
ing land  is  cleared,  and  much  of  this  is  not  cultivated :  it  is  well  watered 
and  timbered;  climate  temperate  and  remarkably  healthful.  Lawrence: 
a  largo  quantity  unoccupied.  Wayne:  we  have  the  greatest  iron-ore 
region  in  the  State ;  pine  forest  without  end,  but  no  saw-mills ;  chestnut- 
oak  tan-bark  to  last  100  years  for  500  tanneries  in  this  county ;  naviga- 
tion within  15  miles  of  county  seat ;  best  water-power  and  most  healthfal 
climate  in  America.  Dickson  and  Hickman :  there  are  but  few  mechanics 
in  the  district;  laborers  are  paid  good  wages;  land  is  cheap  and  produces 
well;  markets  convenient.  Gibson:  we  hav^e  good  society,  a  healthful 
climate,  a  flourishing  and  rapidly-growing  country;  laborers  and  me- 
ehanics  command  high  wages  and  find  plenty  of  work ;  good  lands  at 
low  prices  and  markets  convenient.  Obion:  our  district  can  oflfer  con- 
stant employment  to  laborers,  mechanics,  and  small  farmers ;  large 
quantities  of  land  of  good  quality  and  well  watered,  yet  unoccupied, 
Henry  and  Benton :  the  best  land  is  nearly  all  occupied.  Hardeman 
and  Tipton :  plenty  of  land,  but  not  well  watered.  Fayette :  land-owners 
are  not  very  desirous  to  sell,  being  generally  men  of  large  means.  Mc- 
Nairy :  the  resources  of  this  county  have  not  been  developed  for  want 
of  labor.  Madison :  small  farmers  can  obtain  homes  here  on  liberal 
terms. 

What  are  the  prices  of  ordinary  farm  stocky  sound  mid  in  good  condition  t 
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Hawkins 

Cocke 

Washington 

Greene 

Blount 

Bradley 

Uniou 

Macon 
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Bedford 

Franklin 
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Davidson 

Williamson 
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AEKANSAS. 


Area,  33,406,720  acres.    Population  in  1870,  483,157. 

Can  land  be  purchased  or  rented  in  your  district  suitable  for  small  farms 
on  favorable  terms  f 

White,  Conway,  Ouachita,  Drew,  Washington,  Yell,  Benton,  Madison, 
Carroll,  Boone,  and  Marion  :  it  can.  Phillips :  portions  of  large  farms 
can  be  rented  on  favorable  terms.  Cross,  Poinsett,  Craighead,  and 
Greene :  it  can.  in  any  quantity  ;  country  thinly  settled.  Pulaski :  un- 
broken or  wild  land  in  anj'  quantity  can  be  purchased  for  cash,  very 
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low.   Clark:  it  can,  on  very  favorable  terms;  good  land  e<an  be  pur- 
chased at  from  50  cents  to  $5  per  acre. 

^kat  w  the  price  per  acre  of  small  improved  famis  f  State  ichat  pro- 
j^riion  ka^  been  under  cultivation^  how  much  is  fenced j  and  the  kind  of 
MdiHgs. 

Con«-ay :  npland  from  $2  to  $8  per  acre,  with  about  one-third  uuiler 
foltivation;  log  buildings;  improvements  of  u  low  order  generally. 
Phillips:  small  farms  are  very  scarce;  a  few  may  be  found  on  the  up- 
landi*  with  from  10  to  30  acres  cleared,  a  log  house  and  some  fencing ; 
they  are  ofFerecl  for  from  $10  to  $25.  Cross,  Poinsett,  Craighead,  and 
Greene:  $5  to$I5 ;  from  5  to  40  acres  under  cultivation,  and  fenced ;  build- 
ings inferior,  log  cabins  generally.  Ouachita :  from  $1  to  $5.  Drew :  $5  to 
$10;  one- fourth  fenced  and  under  cultivation.  Pulaski :  in  the  upland 
portion  from  $5  to  $20;  small  parcels  can  be  purchased,  partly  on  time. 
Clark :  from  one-fourth  to  one-half  of  the  small  tnicts  are  in  cultiva- 
tion; buildings  principally  ot  logs.  Washington:  the  price  is  governed 
by  the  quality  of  land ;  from  $5  to  $20 ;  two-thirds  cultivated ;  log 
houses,  bams,  &c.  Benton,  Madison,  Carroll,  Boone,  and  Marion:  from 
to  to  $20;  one-half  to  two-thirds  under  cnltivation,  and  fenced;  log 
boildiugs.  Yell :  from  $3  to  $5;  from  20  to  30  acres  under  cultivation ; 
buildings  ordinary. 

Whnt  in  the  priee  per  aere  of  unimproved  land,  what  proportion  is  cleared^ 
$Md  haw  much^  if  any ^  i^  fenced  t 

Conway  :  npland  from  $1  50  to  $5;  bottom  land  from  $10  to  $20. 
PhiUips :  $2  to  $5  :  there  are  tracts  called  "  deadenings,"  without  other 

improvement,   tliat  can  be  purchased  on   time  for  from   $10  to  $15. 

Cri>ss,    Poinsett,   Craighead,    and   Greene:   from  $1  to. $10;   neither 

clearetl  nor  fenced.    Onachita:  from  $25  to  $100.     Drew:  from  $2  to  $5. 

Pulaski:    from   $2   to  $10.    Clark:  from  50  cents    to  $5;    on  some 

farms  the  unimproved  lands  are  fenced.  Washington :  from  $1  25  to 
13;  the  uncleared  not  fenced.  Benton,  Madison,  Carroll,  Boone,  and 
Harion :  $1  25  to  $5 ;  none  cleared  or  fenced.     Yell :  $2  50. 

What  in  the  yearly  rent  of  small  improved  farms  f  If  rented  on  sMreSj 
irhat  share  does  the  owner  receive?  Does  the  latter  provide  stock,  imple- 
ments^ or  seeds  t 

White:  everything  provided,  one-half  of  crop.  Conway:  one-third 
of  the  corn,  and  one-fourth  of  the  cotton  ;  or  owner  furnishing  every- 
thing but  rations  of  "cropper''  receives  half;  or  for  upland  $3,  and  bot- 
tom land  from  $5  to  $10.  Phillips:  few  if  any  to  rent;  $5  to  $14. 
Cross,  Poinsett,  Craighead,  and  Greene:  $2  to  $5;  on  shares,  one-half 
when  owner  furnishes  stock  and  implements,  and  one-third  when  the 
laborer  furnishes  them.  Ouachita:  $3;  or  one-third  of  the  corn  and 
one-fourth  of  the  cotton  when  renter  furnishes  implements,  &c.  Drew: 
#3  to  $.3;  on  shares,  same  as  above.  Pulaski :  the  best  river  lands  $10; 
00  shares,  same  as  above.  Clark:  one-third  of  crop.  Washington:  on 
tbares  generally,  jiroportions  the  same  as  above.  Benton,  Madison,  Car- 
roll, Boone,  and  Marion  :  rented  on  shares  usually,  owner  receiving  one- 
thifti;  or  if  be  furnish,  one-half.  Yell:  bottom  lands  $10;  uplands  on 
shares  generally,  owner  furnishing,  and  receiving  one-half  the  product. 

H.  Ex.  1 11 
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What  are  the  chief  articles  of  production^  and  tchat  are  the  present  pric€$ 
of  two  or  three  of  them  f 


Articles  of  productiou. 


Cotton* per  pound  .J  *              $0  20 

Do do 10  21   to      22 

Do do !  22ito      23 

Do do I  22   to      24 

Corn perbusbel-J  60 

Do do I  75 

Do do 75  to  1  00 

Do do \  1  00 

Do do i  1  25 

Wheat do 1  00 

Do do I  1  25 

Do do '  1  50 

Potatoes do ■  75 

Do do 1  00 

Do do I  1  50 

Oats do '  50 

Do do 75 

Do do 1  00 


Conn  ties. 


Di*ew. 

Ouachita,  Conway. 

Phillips,  Pulaski. 

Ci'oss,  Poinsett,  Craighead,  Greene. 

Benton,  Madison,  Carroll,  Boone,  Marion. 

Washington,   Cross,   Poinsett,    Craighead, 

Greene. 
Conwav. 

White,  Phillips,  Drew,  Clark,  Yell. 
Pulaski,  Ouachita. 

Benton,  Madison,  Carroll,  Boone,  Marion. 
Washington. 

Cross,  Poinsett,  Craighead,  Greene,  Yell. 
Cross,  Poinsett,  Craighead,  Greene. 
Yell. 
Pulaski. 
Washington. 
Yell. 
Pulaski. 


*  Tho  prices  of  cotton  were  those  prevailing  in  lSG9-'70.    In  the  year  187ft-'71  the  rat^-s  were  from  13 
to  15  couttf. 


What  is  the  distance  to  a  market  town^  a  railroad  station^  or  a  steamboat 
landing  f 

Conway :  this  county  is  on  the  Arkansas  River,  and  has  several  steam- 
boat landings.  Phillips :  from  2  to  40  miles.  Cross,  Poinsett,  Craighead, 
and  Greene:  to  market  town  and  steamboat  landing,  50  miles;  to  rail- 
road station,  70  miles  from  center  of  this  division.  Ouachita:  this  is  a 
market  town  and  steamboat  landing.  Drew :  40  miles  to  the  Mississippi 
River,  though  much  of  our  produce  is  shipped  down  the  Saline  River, 
distance  15  miles.  Pulaski :  Little  Rock  is  our  market  town.  Clark :  10 
miles  to  steamboat  landing;  no  railroads.  Washington:  50  miles  to 
steamboat  landing.  Benton,  Madison,  Carroll,  Boone,  and  Marion :  5 
miles.    Yell :  froiu  10  to  25  miles  to  steamboat  lauding. 

What  is  the  general  quality  of  land  and  the  kind  of  timber  f 

White :  land  of  fair  quality  ;  white  oak,  black  oak,  pine,  hickory,  wal- 
nut, gum,  and  ash  timber.  Conway:  uplands  very  ordinary;  bottom 
land,  river  and  creek,  unsurpassed  for  fertility'.  Phillips:  the  uplands 
are  considered  good  farming  lands ;  gum,  oak,  ash,  hickory,  poplar, 
dogwood,  elm,  pecan,  and  hackberry.  Cross,  Poinsett,  Craighead, 
and  Greene :  black,  sandy  loam,  gravel  and  clay ;  gum,  elm,  willow,  oak, 
hickory,  ash,  hackberry,  ironwood,  dogwood,  redbud,  sycamore,  Cot- 
tonwood, walnut,  cypress,  &c.  Ouachita :  land  of  good  quality ;  pine 
timber.  Drew :  uplands  and  creek  bottoms ;  pine,  oak,  hickory,  Avalnut, 
gum,  and  cypress  timber.  Pulaski:  table  and  ridge  land,  prairie  and 
river  bottom ;  almost  every  variety  of  timber  in  the  greatest  abundance 
on  all  except  the  prairie  lands.  Clark :  medium ;  oak,  hickory,  pine, 
ash,  and  cypress.  Washington:  bottom  and  upLmd;  titaiber  consists 
principally  of  walnut,  cherry,  ash,  hickory,  and  oak.  Benton,  Madison, 
Carroll,  Boone,  and  Marion :  low  and  upland ;  all  good  where  the  rocks 
are  not  in  the  way  of  cultivation ;  oak,  walnut,  cherry,  ash,  &c.  Yell: 
table  lands;  oak,  pine,  hickory,  and  cottonwood. 
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fw  fchat  Jcind  of  labor  is  there  a  demand  f 

White:  farm  and  mechanical.  Cou way :. farm  labor.  Phillips:  farm 
hands,  and  farmers  to  work  on  shares,  with  or  without,  stock ;  persons 
oirnin^  their  own  trains  and  able  to  supply  themselves  can  make  the 
most  advantageous  arrangements.  Cross,  Poinsett,  Craighead,  and 
Greene:  farm  labor  and  mechanics  of  all  kinds.  Ouachita  and  Drew: 
field  labor  and  mechanics.  Pulaski:  farmers,  miners,  brick-masons, 
slate  cutters,  railroad  laborers,  and  carpenters.  Clark :  all  kinds.  Wash- 
ington: farm  and  mechanical  labor.  Benton,  Madison,  Carroll,  Boone, 
and  Marion  :  farm  and  mechanical.    Yell :  principally  farm  labor. 

What  mills  or  /actoriesj  if  any,  are  in  operation  or  in  progress  requiring 
tkHled  labor  f 

White:  saw  and  grain  mills.  Cross,  Poinsett,  Craighead,  and 
Greene:  only  saw  and  grist  mills  of  inferior  kinds  at  present;  better 
ooes  are  very  much  needed,  and  enterprising  men  to  keep  them  going. 
Ouachita:  steam-mills.  Drew:  grist  and  saw  mills.  Pulaski:  two 
piaDing-inills,  sash  and  blind  factories,  seven  or  eight  saw-mills,  and 
floor  and  corn  mills.  Washington :  saw  and  grist  mills,  steam  and 
water-power,  wool-carding  factories,  &c.  Benton,  Madison,  Carroll, 
Boone,  and  Marion  :  saw  and  grist  mills. 

Are  there  in  your  vieinity  any  railroads  or  other  public  works  in  progress 
requiring  common  labor  f    If  so,  how  far  distant  f 

White:  fifty  miles.  Conway:  Little  Rock  and  Fort  Smith  Railroad 
now  building;  great  demand  for  labor,  $2  to  $2  25  per  day;  $4  per 
week  charged  for  board.  Cross,  Poinsett,  Craighead,  and  Greene:  Mem- 
phis and  Little  liock  road  60  miles;  St.  Louis  and  Helena  road  will  run 
through  this  division.  Drew :  a  railroad  soon  to  be  built,  which  will 
require  common  labor.  Pulaski :  two  railroads  in  course  of  construc- 
tion. Clark :  one  railroad  soon  to  be  built.  Washington :  one  now 
building.     Yell :  one  railroad  in  progress. 

Pleaste  state  any  advantages  which  your  district  can  offer  to  laborers^  me- 
chanicj^ty  or  smail  farmers.  Is  there  much  land  of  good  quality  and  well 
watered  yet  unoccupied  f 

White:  there  is  a  large  amount  of  good  land  unoccupied  that  can  be 
bought  at  from  $1  to  $5  per  acre.  Conway:  cotton  is  the  staple  pro- 
duction, ami  at  present  prices  is  profitable;  sheep  raising  and  any  kind 
of  stock  raising  pays  well;  fruit  does  well.  We  need  shoemakers  and 
wagon-makers ;  in  Lewisburg,  which  sells  $200,000  worth  of  goods 
yearly-,  there  are  neither ;  three-fourths  of  this  county',  except  the  rich 
river  bottoms,  still  open  for  homesteads.  Phillips:  thousands  of  acres 
of  land  nnoccupied ;  the  counties  of  this  division  border  on  the  Mississ- 
ippi Kiver,  and  contain  some  of  the  best  farming  lands  in  the  country, 
easy  of  aceess,  and  convenient  to  good  markets;  farm  labor  is  most 
desired;  a  limited  number  of  mechanics  could  lind  remunerative  em- 
ployment, and  small  farmers  would  without  doubt  do  well.  Cross,. 
Poinsett,  Craighead,  and  Greene :  land  is  cheap,  of  good  quality,  and 
generally  well  watered.  Ouachita;  good  inducements  to  laborers  and 
meebanics;  there  is  land  suitable  for  cultivation,  and  well  watered,, 
onoccnpied.  Drew :  there  is  a  large  quantity  of  unoccupied  land  which 
can  be  bought  cheap  and  on  long  time.  Pulaski:  large  tracts  of  good 
land  well  watered  and  well  timbered,  suitable  for  homes  for  small 
farmers,  can  be  purchased  at  prices  varying  from  $1  to  $5  per 
acre.  There  is  perhaps  no  State  furnished  with  heavier  deposits  or 
greater  varieties  of  minerals  than  Arkansas,  and  no  State  has  more 
naWgable  streams  ;  in  a  few  years  will  be  well  supplied  with  railroads. 
CJark:  laborers  that  are  reliable  and  energetic  can  demand  any  reason- 


164 


SPECIAL   REPORT   ON   IMMIGRATION. 


able  price  for  Labor  bere,  and  will  not  long  remain  idle ;  tbere  is  an 
equal  demand  for  mechanics ;  any  quantity  of  good  land,  well  watered, 
yet  unoccupied ;  climate  healthful.     Small  farmers  can  and  do  make 
from  400  pounds  to  500  pounds  of  lint  cotton  per  acre,   (which  has 
brought  in  market  from  $1(K)  to  $l*i5,)  and  corn  and  edibles  enough  for 
the  use  of  the  farm.    Any  energetic  man  can,  in  the  course  of  one  or 
two  years,  buy  and  pay  for  a  good  comfortable  farm,  say  100  acres. 
Washington :  large  quantities  of  good  land,  well  watered,  unoccupied. 
Benton,  Madison,  Carroll,  Boone,   and   Marion :  identy  of  land    well 
watered,  yet  unoccupied;  as*  soon  as  railroads  are  run  through  the 
county  it  will  be  the  richest  portion  of  America,  especially  on  account 
of  fruits ;  manufacturers  and   mechanics  could   do   well  here.     Yell : 
small  farmers  can  do  well  raising  cotton  or  corn,  or  by  attention  to 
stock  raising ;  there  is  tine  winter  and  summer  range  for  stock  in  the 
woods ;  large  quantities  of  land  yet  unoccupied,  which  can  be  bought  at 
from  $5  to  $8  per  acre. 
What  are  the  prices  of  ordinary  farm  stocky  sound  and  in  good  condition  f 
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PhUHim 

tNmway,   Van  Bur<»n, 

S«»«rv.v  sumI  iRjirtl. 
CnwH,  rv»iii»t*tt,Craig- 

ht'iul.  and  (Jrot'iic. 

Dit'W    

Ouarliitu 
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Clark    

WaHhlnj;ttni 

Yill 

Hon  ton,  Carroll,  Booius 
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t 

Av»»rano 


Working 

oxen, 
per  pair. 


$60 
$100  to  150 

60  to  100 

75  to  125 
40 

50  to  100 

75  to  100 
50 

50  to  60 
7.") 

50to    60 
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Working  |    Working 

liorws,     I      mules, 

each.   I   each. 


Milch  cows, 
each. 


Sheep,  each.  Hogs,  each. 


$100 
$75  to  200 

100  to  150 

125  to  200 

125 

25  to  175 

125  to  200 

100 

75  to  200 

100 

75  to  200 


$130  54 


$125 
$75  to  200 

100  to  150 

125  to  200 

150 

125  to  200 

125  to  20(» 

125 

75  to  250 

125  to  150 

75  to  250 


$20 
$15  to  50 


$2  00 


l« 


15  to  30  $2  00  to  4  00 

90  to  40  !  ^2  00  to  5  (M> 

20  I  2  00 

15  to  35  2  00 

25  to  50  I  *2  00  to  3  00 

20  I  2  00 

20  to  40  !  3  00  to  5  00 

25  I  3  00 

15to35'  200to350 


$146  54 


$26 


$2  86 


$5  to  e 

10    to  15; 
5 

1  to  6 

2  to   3 

10 
2Ho  2| 
2i  to   5 
2i  toSO 


$4  74 


•St4Hk,  $1  25  to  $2  50. 


t  Weight,  150  pounds. 


:Stock,  $1  to$l  50. 


[The  following  letter  from  Mr.  Reed  is  deemed  of  sufficient  interest  to 
insert  entire.] 

Little  Rock,  Arkansas,  October  2H,  1871. 

8ih:  (^)U<>n  is  the  principal  production  of  this  portion  of  the  State,  and  its  price 
r<«y[ulatrM  till*  riMital  value  of  lands  as  well  as  the  value  of  labor  from  year  to  year. 
The  ]iri««eH  tif  cotton  in  1868  and  lH(i9  stimulat^Hl  the  planters  and  rentei-s  to  piit  in 
lai^i^  cropH  of  this  staple,  and  the  consequence  was  lands  were  rented  at  from  $10  to  %'}^ 
per  Hcn*,  with  the  hopt.'  of  realizing  20  cents  per  pound  for  cotton  in  1870.  This  price, 
owhijj  to  the  war  in  feumpe,  cannot  be  realized,  and  consequently  tlie  proclucer  will 
come  i»u!  of  tlie  year's  operations  in  debt.  While  an  immense  are-ii  has  been  taken  up 
with  the  cotton-plant  corn  has  been  neglected,  and  we  have,  ever  since  peace  has  been 
<«HlubllHhcd,  had  to  draw  heavily  on  the  Northwest  for  supplies  of  bacon,  corn,  hay, 
oat«,  i^«'.,  to  feed  the  producers  of  this  cotton  crop. 

The  j'otlon  counties  in  Arkansas  number  about  twenty.  The  rest  of  the  State  is 
rough  mliienil  lands  int^ersected  by  numerous  valleys,  which  furnish  a  large  amount  of 
rich  llllubh^  soil,  on  which  corn,  some  cott<m,  rye,  oat4»,  and  other  small  grains  are 
ral«iMl.  A  huge  portion  of  Monroe  and  Prairie  counties  is  prairie  land,  but  in  its  pres- 
eitt  eondilion  is  wet  and  unproductive.  The  time  is  not  fair  distant,  however,  wlion 
I l»e»e  pnilrle  lands  will  be  utilized,  and  maile  by  a  good  system  of  draining  to  prmlnce 
well.  Ah  I'nr  as  my  observation  has  extended,  and  from  information  obtained  from 
praetlciil  miners  and  geologists,  Arkansjis  possesses  a  larger  amount  of  zinc,  load,  cop- 
pel,  iHitl  Mllver  than  any  other  Southern  State.  The  reason  why  these  rich  deposits 
luivt<  never  been  unearthed  is  the  great  want  nf  nutans  to  transport  the  ores  from  the 
mIneN  to  nnirket.  Our  present  railroiwls,  when  tinished,  will  go  far  to  obviate  thia 
dlllleuhy,  and  thereby  furnish  labor  to  the  unemployed  and  a  rich  return  to  cap- 
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italists.  There  is  probably  no  other  State  in  the  Union  that  is  favored  with  greater 
fifilities  for  water  transportation  than  Arkan8;is.  The  Mississippi  River  washes  our 
mifm  shore,  from  Missouri  on  the  north  to  Louisiana  on  the  south,  while  the  St. 
Ftmcis,  White,  Arkansas,  Black,  Ouichita,  Red  River,  and  innumerable  bayous  furnish 
u  outlet  a  great  part  of  the  year  for  the  products  of  the  conutry.  * 
Yours,  very  re«pectfullv, 

MOSES  KEED, 
Assistant  Assessor. 
Hon.  Edward  Young, 

Cki^  of  Bareau  of  Statistics, 


LOUISIANA. 


Area,  26,303,200  acres.    Popiilatiou  in  1870,  756,915. 

dan  land  be  purchased  or  rented  in  your  diMrict  suitable  for  small  farms 
^farorable  terms  f 

•St.  Bernard  and  Plaquemines:  land  can  be  purchased  but  not  rented. 
St.  James :  the  land  is  owned  by  large  planters,  who  in  general  refuse 
to  sell  except  in  large  tracts.  Jefferson  ;  land  can  be  i^urchased ;  seldom 
rented.  La  Fourche :  our  plantations  are  nearly  all  large  ones  and  cannot 
be  bonght  or  rented.  Washington,  St.  John,  St.  Landry,  St.  Charles, 
Tangipahoa,  and  Livingston  :  yes.  East  Feliciana :  it  can,  on  the  most 
rea^»nable  terms.  Avoyelles :  as  a  general  thing  it  can.  St.  Mary  and 
St.  Martin  :  prairie  lands  can  be  purchased  or  rented  on  reasonable 
tenns.    East  Baton  Rouge  and  Union  :  yes. 

Whnt  is  Hie  price  per  acre  of  small  improved  farms?  State  whnt  pro- 
portion  hits  been  under  cultivationj  hoiv  much  is  fenced^  and  the  kind  of 
buildings, 

St.  Bernard  and  Plaquemines :  there  are  very  few  small  farms  in  this 
division ;  they  are  not  less  than  100  acres,  divided  by  French  measure 
of  one  ai-pent  front,  by  forty  deep,  and  they  will  not  be  sold  except  as 
di\id€Kl ;  the  ])rices  range  from  $3,000  to  $8,000  each ;  buildings  and 
fences  in  goo<l  order;  about  two-thirds  of  the  land  is  cultivated;  the 
^Lnns  chietiy  front  on  the  Mississippi  River ;  the  timber  is  good  and 
consists  of  cypress,  ash,  maple,  anil  gum ;  the  terms  of  payment  are 
ane-third  cash,  balance  in  one  and  tw^o  years,  with  interest  8  per  cent,  per 
annani.  St-  James :  $5J  to  $75  i)er  acre;  as  a  rule  the  farming  land  is  on 
the  river  and  not  fenced ;  the  small  farms  are  about  one  acre  front,  run- 
ning back  80  acres ;  40  or  fifty  acres  cultivated.  Jefferson  :  there  are 
no  small  farms  ;  the  plantations  are  generally  sold  in  blocks  with  all  the 
necessiiry  implements,  with  live  stock  and  improvements ;  about  one- 
fifth  of  the  land  is  under  cultivation;  nearly  all  fenced;  good  buildings. 
Terre  Bonne  :  from  $30  to  $50  per  acre ;  one  quarter  to  one-half  under 
coltivation ;  generally  fenced ;  buildings  very  poor.  St.  John  and  St. 
Charles :  one  acre  wide  and  forty  in  depth  is  the  common  area  of  small 
fanns;  this,  with  frame  dwelling  and  out-houses,  can  be  bought  for 
|1,(K>0  to  $1,500.  Tangipahoa:  $5  i)er  acre;  a  farm  consisting  of  100 
acres  generally  has  from  25  to  40  acres  under  cultivation  and  fenced  ; 
the  buildings  are  rudely  constructed.  East  Feliciana:  from  $3  to  $12 
per  acre  in  tracts  of  all  sizes  and  qualities ;  buildings  mostly  dilapi- 
dated and  fences  poor.  Avoyelles :  small  farms  from  $800  to  $2,000 ; 
30  to  60  acres  under  cultivation.  St.  Landry  :  from  $5  to  $25  ;  about 
one-third  cleared  on  the  bayous;  the  prairie  is  all  open;  one-quarter 
has  been   cultivated;  one-third  of  same  now  under  fence;   buildings 

•  Parishes  from  which  returns  have  been  received. 
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mostly  poor.  St.  Mark's  aud  St.  Martin's:  inclosed  lands  with  indifferent 
improvements  from  $15  to  $20  per  acre;  farms  of  160  to  300  acres;  a 
small  proportion  only  having  been  under  cultivation  ;  one-third  fenced. 
Eapides:  no  small  improved  farms;  pine  woods  tracts  from  $1  to  $10; 
plantations  from  $5  to  $30.  Union  :  $2  50 ;  about  one-lifth  under  cul- 
tivation and  fenced ;  buildings  usually  of  logs. 

What  iH  the  price  per  aore  of  unimproved  land^  what  proportion  is  cleared^ 
and  how  muehj  if  any  ^  is  fenced? 

St.  Bernard  and  Plaquemines:  none  for  sale.  St.  James:  no  unim- 
proved land  in  this  vicinity.  Jefferson:  $10  to  $20;  about  one-half 
cleared,  but  little  of  it  fenced.  Terre  Bonne:  from  $L  to  $10;  not 
cleared  nor  fenced ;  most  of  it  unfit  for  cultivation.  La  Fourche :  $1  to 
$2 ;  partly  cleared  but  without  fences ;  subject  to  overtiow.  Tangipa- 
hoa :  $4  per  acre  where  it  has  once  been  cultivated  but  is  now  neglected; 
other  unimj)roved  from  $1  25  to  $3.  East  Feliciana:  $3  to  $7,  accord- 
ing to  locality;  mostly  cleared  but  without  fences;  cfin  be  bought  in 
tracts  of  any  required  size.  Avoyelles:  from  $5  to  $10;  in  most  in- 
stances none  cleared  and  none  fenced.  St.  Landry:  from  $1  to  $5 ; 
one-quarter  of  it  is  on  the  bayous  and  not  cleared  and  low  ;  and  three- 
quarters  is  open  prairie  without  much  timber;  none  fenced.  St.  Mary's 
and  St.  ]\Iartin's:  imimproved  lands  on  the  streams  are  worth  from  $20 
to  $30  per  acre,  having  only  a  shanty  on  them,  and  little  or  no  fencing; 
prairie  lands  $10  to  $15,  similarly  provided.  Eapides:  none,  except 
pine  woods  tracts,  which  can  be  purchased  at  from  25  cents  to  $2,  and 
can  only  be  cultivated  in  spots  of  small  extent.  East  Baton  liouge: 
$10;  Union  :  $1  50  to  $2;  uncleared  and  without  fence. 

What  is  the  yearly  rent  of  small  improved  farms  f  If  rented  on  sJiares, 
what  share  does  the  owner  receive  f  Does  the  latter  provide  stock,  imple- 
mentSj  or  seeds  f 

St.  James :  about  $3  per  acre.  Jefferson  :  when  rented  on  shares  the 
owner  receives  three-fourths  of  the  product  and  furnishers  implements 
and  seeds;  none  for  rent  at  present;  rent  has  been  from  $5  to  $25  per 
acre.  Terre  Bonne :  from  $4  to  $5  ;  if  on  shares,  owner  receives  one- 
third  of  the  crop  and  provides  nothing.  St.  John  and  St.  Charles :  from 
$1  50  to  82  50;  on  shares,  the  owner  receives  one-quarter  of  the  pro- 
duct and  furnishes  nothing.  La  Fourche :  none  rented  otherwise  than 
on  shares ;  owner  receiving  one- third.  Tangipahoa  and  East  Feliciana: 
the  owner  generally  provides  seeds,  stock,  and  implements  and  receives 
one-half  the  crop.  Avoyelles :  $4  to  $5  per  acre;  on  shares,  as  above. 
St.  Landry  :  from  $2  to  $10 ;  on  shares,  owner  receives  one-third,  fiu*- 
nishing  nothing;  and  one-half,  furnishing  stock,  implements,  seeds,  &c. 
St.  Mary's  and  St.  Martin's:  owner  receives  one-third,  or  if  he  furnishes 
stock,  implenuMits,  and  seeds,  one-half.  Rapides:  the  farms  are  all  large ; 
many  may  be  rented,  however,  on  shares  on  such  terms  as  nuiy  be 
agree<l  uimn.  East  Baton  Kouge :  on  shares;  laborer  gets  one-half, 
owner  paying  all  expenses.  Union  :  $2  per  acre ;  if  on  shares,  one-third 
of  the  corn  ;  one-quarter  of  the  cotton  is  the  usual  rent,  lessee  furnish- 
ing stock,  implements,  &c. 
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What  are  the  chief  articles  of  production^  and  what  are  the  jy  resent  ])r  ices 
of  two  or  three  of  tiiem  f 


Articles  of  production. 


Cotton* per  pound . . 

Do do 

Do do 

Corn i>er  bushel . . 

Do do 

Do do 

Do do 

Sugar per  pound.. 

Do do 

Do do 

Do do 

Do do 

Do do 

D) do 

Do do 

Kke do 

Do do 

Do do 


Prices. 


$0  1*2  to  $0  14  ' 
16  j 
14  to        17^1 
1  00 


80  to 

50  to 
08  to 

08  to 

09  to 
09  to 

09  to 

10  to 

11  to 


06  to 


00 
25 
60 
10 
12 
10 
l\\ 
15 
15 
15 
13 
05 
08 
07 


Parishes. 


St.  Landry,  Esvst  Feliciana. 

Avoyelles. 

St.  Mary's,  St.  Martin's. 

St.  James,  St.  John,  St.  Charles,  Tanjjipa- 

hoa,  Avoyelles,  St.  Mary's,  St.  Martin's. 
East  Feliciana. 
Union,  St.  Landry. 
Rapides. 
La  Fonrche. 
St.  Mary's,  St.  Martin's. 
St.  Landry. 
Rapides. 
St.  James. 
Avoyelles. 
Jefferson. 
East  Baton  Rouge. 
St.  James. 
Avoyelles. 
St.  John,  St.  Charles. 


*  Pricirs  of  cotton  in  1870. 


What  is  the  distance  to  a  market  town^  a  railroad  station^  or  a  steamboat 
knding  f 

St.  Bernard  and  Plaquemines :  from  1  to  25  milea.  St.  James :  60 
miles  to  New  Orleans.  Jetfersou  :  from  1  to  25  miles  to  New  Orleans ; 
river  runs  through  the  parish.  Morgan  :  railroad  through  a. portion  of 
it.  Terre  Bonne:  13  miles  to  nearest  station  on  Morgan  Railroad  ;  the 
several  bayous  of  the  parish  are  partially  navigable  for  suiall  craft. 
St  John  and  St.  Charles:  steamboat  communication  with  New  Orleans 
cUily.  La  Fourche :  a  navigable  bayou  traverses  the  parish  for  a  distance 
of  100  niile^;  the  Morgan  Railroad  crosses  the  bayou  4  miles  below 
Thibodeaux.  Ea«t  Feliciana:  6  miles  to  a  railroad  running  to  the  Mis- 
sissippi River,  thence  by  steamer  to  New  Orleans,  12  hours.  Tangipa- 
hoa :  the  New  Orleans  and  Jackson  Railroad  pa^sses  through  the  center 
of  the  district ;  the  towns  10  miles  apart  furnish  a  market.  Rapides : 
steamboats  land  at  the  principal  town  of  the  parish,  which  is  located  on 
the  bank  of  Red  River.  Avoyelles :  4  miles  to  a  steamboat  landing. 
St.  Landry :  there  are  four  towns  in  tlie  division,  and  three  regular 
steamboat  landings ;  no  railroads.  St.  Mary's  and  St.  Martin's :  140  miles 
to  New  Orleans,  00  miles  to  railroad  station ;  the  principal  plantations 
are  situated  on  the  navigable  stream.  East  Baton  Rouge :  from  4  to  12 
miles.  Union :  Farmersville,  the  parish  town,  is  centrally  situated, 
about  20  miles  from  its  limits;  steamboats  run  daily  on  the  eastern  line 
of  the  parish. 

V^hat  is  tite  general  quality  of  land  and  the  kind  of  timber  f 

Bernard  and  Plaquemines:  land  good;  cypress,  ash,  gum,  and  maple 
tinil)er.  St.  James:  alluvial;  gum,  oak, cypress.  Jett'erson:  generally 
lowland,  and  very  fertile ;  ash,  cypress,  and  oak  wood.  Terre  Bonne  : 
along  the  bayous  rich  alluvial  land,  also  overdowed  swamps  and  marsh ; 
on  the  lii^bfaiids,  ash,  sweet-gums,  oaks;  on  overflowed  land,  cypress, 
topelo,  gams,  and  maples,  but  in  the  lower  parts  of  tlje  parish  only 
maple,  small   water-oak,  and  willow  can  be  found.     St.  John  and  St. 
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Charles:  swamps  for  some  little  distance  from  the  river,  then  high 
lands ;  cypress  and  ash  on  the  low-lands.  La  Fourche :  land  good ; 
cypress,  oak,  and  ash,  no  ])ine.  East  Feliciana:  light  sandy  loam,  very 
productive;  beech  and  gum  timber;  healthful  climate.  Tangipahoa: 
on  the  streams,  which  are  numerous,  the  lands  are  good  ;  on  the  high 
lands,  i)Oor,  sandy  soil ;  oak,  beech,  and  magnolia  on  the  streams;  pine 
on  the  high  lands.  Rapides:  cultivated  portion  of  laud,  river  bottom; 
yellow  pine,  Cottonwood,  cypress,  hackberry,  ash,  and  oak.  Avoyelles: 
the  land  is  good  ;  the  timber  consists  of  oak,  ash,  hickory,  Cottonwood, 
and  gum,  and  cypress  in  the  swamps.  St.  Landry:  generally  good; 
cypress,  pine,  oak,  and  magnolia.  St.  Mary's  and  St.  Martin's :  laud  of 
the  first  quality  and  very  productive;  cypress,  oak,  &c.  East  Baton 
Eouge :  good ;  magnolia,  beech,  ash,  &c.  Union  :  eastern  line  of  parish 
thin  saiuly  soil ;  yellow  pine,  white  and  red  oak,  hickory,  ash,  beech, 
on  creek  bottoms. 

For  what  kind  of  labor  is  there  a  demand  f 

St.  Bernard,  Plaquemines,  and  St.  James :  farm  hands  and  railroad 
laborers.  Jett'erson:  manual  labor.  Terre  Bonne:  plantation  labor. 
St.  John  and  St.  Charles;  laborers  to  cultivate  the  land,  especially  for 
raising  sugar-cane.  La  Fourche:  negroes,  no  Chinese;  Euroi)ean  or 
Northern  skilled  labor  would  do  well.  East  Feliciana:  house  servants 
and  farm  labor  more  than  any  other ;  white  labor  of  all  kinds  is  in  grt»at 
demand.  Tangipahoa :  farm  labor,  Rapides :  plantation  hands, 
coopers,  and  blacksmiths.  Avoyelles :  farm  hands,  carpenters,  black- 
smiths, wheelwrights,  &c.  St.  Landry :  plantation  labor  only.  St. 
Mary's  and  St.  Martin's:  field  hands  and  house  servants;  colored  la  bor- 
(n's  preferred  on  account  of  the  clinmte.  East  Baton  Rouge :  farm  hands. 
Union:  all  kinds  of  farm  and  household  labor. 

What  millH  or  factories^  if  ttny^  are  in  operation  or  hi  progress  requiring 
skilled  labor  f 

St.  John  and  St.  Charles :  saw-mills,  sugar  manufactories,  and  rice- 
mills.  East  Feliciana:  saw-mills,  sugar-mills,  and  cotton-gins.  Caddo: 
one  oil  factory  in  process  of  construction.  East  Baton  Rouge:  one 
foundery,  one  machine  shop.  Union :  saw-mills  only.  Tangipahoa :  three 
factories,  one  of  cotton  goods,  one  of  railroad  cars,  and  one  of  cotton- 
gins,  employing  a  large  number  of  workmen. 

Are  there  in  your  vicinity  any  railroads  or  other  public  tcorks  in  progress 
requiring  common  labor  f    IfsOy  hoivfar  distant  f 

St.  Bernard  and  Plaquemines:  one  in  progress  requiring  labor.  St 
James :  levees  to  be  built,  and  one  railroad.  East  Baton  Rouge,  Jeffer- 
son, Tangipahoa,  Rapides,  Avoyelles,  St.  Landry,  and  Terrebonne: 
none.  St.  John  and  St.  Charles :  the  Chattanooga  Railroad,  which  will 
pass  through  both  ])arishes,  is  already  begun.  Lafourche:  a  rail  road  about 
4  miles  below  Thibodeaux.  East  Feliciana :  there  is  one  railroad  i)ro- 
jected  which  will  run  within  8  miles  of  this  place.  St.  Mary  and  St. 
Martin :  none  at  present.     Union :  one  railroad,  16  miles. 

If  many  foreign  born  workmen  are  employed  in  your  district^  please  give 
tlie  preponderating  nationality, 

St.  Bernard  and  Plaquemines:  Germans,  Irish,  and  French.  St. 
James:  French.  New  Orleans:  Irish.  Jefferson:  a  good  many;  priu- 
cipfilly  Germans.  Terrebonne:  there  are  but  few  foreign-born  workmen 
employed,  most  of  them  Frenchmen.  St.  John  and  St.  Charles:  French- 
men, Germans,  and  Irishmen,  but  few  of  each.  Lafourche :  French  and 
Germans.  East  Feliciana :  Germans  and  Irish,  mostl^^  Germans,  but 
not  one-fourth  enough  of  all  kinds  for  the  demand.  Rapides:  but  few 
if  any  foreigners  are  employed  here.    St.  Landry :  French  are  most 
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Bomerous,  Germans  next.    St.  Mary  and  St.  Martin :  few,  Irish  and 
Gtrmaus  preponderating. 

Pka^e  state  any  advantages  which  your  dwtrict  can  offer  to  laborersy 
mchaniaty  or  small  farmers.  Is  there  much  landj  of  good  quality  and  well 
watered ^  yet  unoccupied  f 

St.  Bernard  and  Plaquemines :  very  little;  this  year  has  been  unfa- 
vorable for  mechanics,  as  there  was  very  little  work  for  them  during  the 
somnier  months.  St.  James :  the  land  is  all  owned  and  occupied  by 
residents,  but  great  inducements  are  offered  to  common  laborers,  also 
to  mechanics.  New  Orleans:  but  little  demand;  no  unoccupied  land. 
Jefferson :  there  is  unoccupied  land,  but  it  is  not  easily  got  possession 
oL  Terrebonne :  there  is  much  good  uncultivated  laud,  but  it  is  in  the 
hands  of  owners  of  large  estates,  who  are  generally  unwilling  to  sell  or 
lease,  although  they  hav  e  not  the  means  to  work  it  for  themselves.  St. 
John  and  St.  Charles:  adv^antages  are  offered  to  laborers  of  every  kind, 
especially  farm  laborers.  Lafourche  :  common  laborers  and  some  me- 
chanics are  in  demand  at  good  wages ;  plenty  of  Government  land, 
mostly  swamp  land,  which  needs  draining.  Ea«t  Feliciana:  laborers 
and  mechanics  can  do  better  here  than  in  any  other  State;  small  farm- 
ers can  make  money  here  cultivating  cotton  and  corn ;  plenty  of  land  of 
good  quality  and  well  watered  unoccupied.  Tangipahoa:  this  district 
offers  no  particular  inducements  to  laborers  or  mechanics,  but  to  the 
small  farmer  many  ;  there  is  abundance  of  land  unoccupied,  well  watered 
and  of  good  quality;  a  ready  market  at  home;  land  can  be  purchased 
on  the  most  favorable  terms.  Rapides:  colored  people  only  seem  to  be 
desired  for  laborers  here ;  mechanics  do  well  at  present  prices.  Avoyelles : 
there  is  a  good  deal  of  land  of  good  quality  suitable  for  farms  unoccupied, 
the  cost  of  which,  by  entering  them  as  homesteads,  would  not  exceed 
125.  St.  Landry  :  plenty  of  lirst-class  land  well  watered,  which  can  be 
rented  or  purchased  at  fair  prices ;  good  market ;  high  wages  are  paid  to 
field  hands.  St.  Mary  and  St.  Martin :  for  small  farmers  1  know  of  no 
country  that  offers  as  tine  inducements  as  this  section,  owing  to  the 
richness  of  the  soil,  especially  for  sugar.  East  Baton  Rouge :  plenty  of 
unoccupied  land  to  be  had  cheap  for  cash,  but  rents  are  very  high  ;  it 
can  be  purchased  for  cash  almost  as  cheaply  as  it  can  be  rented  for 
one  year.  Union:  a  good  comfortable  living  at  easier  rates  than  on 
any  degree  of  latitude  north  of  33^.  Caddo:  there  is  a  very  large  de- 
mand for  labor  of  all  kinds. 

What  are  the  prices  of  ordinary  farm  stock,  sound  and  in  good  condition  f 


a 


Parishes. 


1  Oriwins - 

'  St.  James 

1  Jdfcnjun -  -  -  -  - 

1  Terrebonne  .  -  - 

'  'St.  .lohn ..---. 

1  Lafoorohe* -  -  - 

J  Tangiuahoa 

1  EsAi  Feliciana 

-  AvojreUi's 

i  I  St  Landry 

2  St.  Mary 

i  }U]>id(»8 

i  Ewt  Baton  Kongo 

3  Tnion    

3  i  BifTirin«» 

3  CaUhtfula 

Average 


Working 
oxeii, 

Working 
horses, 

Working 
mules, 

Milch  cows, 
each. 

I>er  i)air. 

each. 

each. 

1100  to  125 

|t80toia5 

?  1 25  to  175 

$60to  80 

100 

150  to  200 

200  to  250 

50 

100  to  150 

100  to  150 

150  to  250 

40  to  80 

50 

100 

150 

25  to  50 

50 

140 

2(XJ 

30 

100  to  175 

100  to  175 

150  to  200 

40  to  60 

60 

125 

150  to  175 

20 

50  to  75 

75  to  175 

100  to  170 

20  to  30 

75 

100  to  150 

100  to  200 

25 

50  to  125 

GO  to  250 

125  to  250 

15  to  25 

50 

100 

180  to  200 

20  to  30 

50  to  75 

75  to  150 

100  to  225 

30 

CO 

125  to  201) 

125  to  250 

20  to  100 

60 

125  to  250 

100  to  500 

15  to  75 

75  to  100 

150  to  175 

150  to  200 

20to  30 

75 

150 

175 

30 

|7S  40 

1136  43 

$170 

137  33 

Sheep,  each. 


14  00to6  00 

5  00 

4  00  to  6  00 


3 
3 


6 
2 


00  to 
00  to 


00  to 
50  to 


5 
4 

2 
2  00to3 
2 
8 
4 
4 
5 
2 
00to2 
1 


00 
00 
00 
00 
50 
00 
00 
00 
00 
00 
50 
.50 


13  63 


Hogs,  each. 


$10  to  20 

10  to  20 

10  to  20 

10 

3  to  15 

10  to  15 

3  to  5 

4to  7 

5  to  10 

8to20 

5 

5  to  15 

30 

7 

10  to  15 

5 


110  12 
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TEXAS. 

Area,  175,587,840  acres.    Population  in  1870,  797,500. 

Can  land  he  purchased  or  rented  in  your  district  suitable  for  small  farms 
on  favorable  terms  f 

*  Galveston :  yes ;  the  lands,  however,  are  mainly  suited  for  market 
gardening.  *  Houston,  Harris,  Colorado,  Karnes,  Victoria,  Mason,  Wil- 
liamson, Bosque,  Smith,  and  Lamar :  it  can.  Jasper :  on  very  favora- 
ble terms.  Lavaca:  there  is  plenty  of  land  to  rent,  but  houses  are 
scarce  and  poor.    Kendall:  plenty  of  it  on  the  most  favorable  terms. 

^yhat  is  the  price  per  acre  of  small  improved  farms  f  State  what  pro- 
portion  has  been  under  cultivation^  how  much  is  fenced^  and  the  kind  of 
buildings  f 

Galveston  :  the  price  of  land  on  the  island  is  from  $50  to  4100  per 
acre ;  on  the  mainland  in  the  county,  from  $5  to  $50 ;  the  land  is  low 
and  sandy.  Liberty  :  farms  having  about  15  or  20  acres  under  culti- 
vation, and  the  remainder  unimproved,  can  be  purchased  at  $2  50  to  $3 
per  acre,  with  common  wooden  buildings.  Houston  :  $5  to  $15  ;  ten  to 
•fifty  per  cent,  is  the  usual  proportion  cultivated ;  none  fenced  except 
the  cleared  land ;  buildings,  frame  or  log.  Jasper :  small  farms  can  be 
purchased  at  from  $5  to  $10  per  acre,  from  10  to  100  acres  improved; 
buildings  ordinary  ;  various  sized  tracts.  Han*is :  buildings  generally 
poor ;  land  can  be  rented  at  from  50  cents  to  $3 ;  for  small  farms  in  the 
vicinity  of  Houston  rent  is  nominal.  Colorado:  $5  to  $8;  one-third 
under  cultivation  j  common  wooden  buildings.  Lavaca:  from  $3  to  $10; 
one-half  under  cultivation ;  fences  and  buildings  generally  poor. 
Karnes:  from  $5  to  $8;  one-third  under  cultivation  and  fenced. 
Victoria:  good  land  is  worth  from  $15  to  $22,  and  can  be  rented  for  $1 
per  acre  taking  large  tracts ;  small  tracts  of  the  same  character  rent  for 
$2,  buildings  included.  Mason:  from  $2  50  to  $4;  about  10  acres 
under  cultivation  ;  log  buildings.  Williamson :  from  $5  to  $10 ;  about 
one-tenth  is  fenced  and  under  cultivation;  buildings  generally  poor. 
Bosque:  from  $5  to  $20;  one-quarter  under  cultivation;  very  poor 
buildings.  Kendall :  from  $10  to  $20,  with  stone  or  log  houses,  stables, 
fences,  cow-pens,  &c.;  one-third  to  one-half  under  cultivation.  Smith : 
from  $7  to  $15;  about  one-third  under  cultivation  and  fenced;  build- 
ings, frame  or  log.  Lamar :  small  farms  can  be  had  for  about  $10,  one- 
half  under  cultivation;  buildings,  hewed  logs  or  frame. 

What  is  the  price  per  acre  of  unimproved  land^  tchat  proportion  is  cleared^ 
and  how  much,  if  any ^  is  fenced  f 

Galveston :  the  land  is  all  prairie ;  none  fenced  except  for  small  farms 
or  market  gardens.  Liberty:  unimproved  land  $1  per  acre;  none 
cleared  and  none  fenced.  Houston  :  from  $1  to  $5  in  coin  ;  unimproved 
lands  are  scarcely  ever  cleared,  and  never  fenced.  Jasper:  from  50 
cents  to  $3.  Harris:  $1  for  good  prairie,  and  from  $3  to  $8  for 
timbered  land  ;  not  much  of  it  fenced.  Colorado :  from  25  cents  to  $8 
for  wild  lands,  either  in  prairie  or  in  woods.  Lavaca:  $0.  Karnes: 
from  50  cents  to  $1.  Victoria :  $2  50 ;  fencing  is  rather  costly.  Mason  : 
50  cents.  Williamson:  from  50  ceiits  to  $5;  nearly  all  prairie;  none 
fenced.  Bosque:  $1  per  acre.  Kendall:  about  $150.  Smith:  from 
50  cents  to  $5;  neither  fenced  nor  cleared.  Lamar:  from  $3  to  $8; 
none  cleared  nor  fenced.    Smith  :  $7  to  $15. 

J\hat  is  the  yearly  rent  of  small  improved  farms  f    If  rented  on  shares, 

*  Names  of  counties  from  which  returns  have  been  received. 
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fckt  share  does  the  owner  receive  ?    Does  the  latter  provide  stoclcj  imple- 
««/#,  or  seeds  f 

Galveston  :  $3  per  aore;  owner  receives  one-third  without  furnishing 
anything  except  the  land ;  when  he  furnishes  stock,  &c.,  he  receives 
one-half.     Liberty  :  if  owner  furnishes  stock,  &c.,  he  receives  two-thirds 
the  product.     Houston:  from  $3  to  $5;  if  on  shares,  owner  receives 
one-third  of  the  grain  crop,  and  one-half  of  the  cotton  crop.     Jasper: 
♦3,  or  one-third  of  crop.    Harris:  in  case  stock,  &c.,  is  furnished  by 
owner,  he  receives  one-half  the  crop ;  on  many  of  the  cotton  farms,  the 
owner  furnishing  everything,  receives  two-thirds  of  the  crop.    Colorado : 
if  feed  and  stock  are  furnished  by  the  renter,  owner  receives  one-third 
the  product.     Lavaca :  $3,  or  one-third  of  the  corn  and  one-fourth  of 
the  cotton  ;  the  owner  furnishing  cabins  for  the  renter  to  live  in ;  where 
the  landlord  furnishes  team,  &c.,  he  receives  one  half  of  all.    Karnes  and 
Victoria:  one-quarter  of  the  cotton,  and  one-third  of  the  corn;  when 
owner  furnishes  implements,  &e.,  one-half.    Mason:  one-third  of  the 
crop.     Williamson  :  from  $.3  to  $5 ;  if  on  shares,  one-third,  providing 
neither  stock,  implements,  nor  seeds;  if  otherwise,  receiving  half  the 
product.     Bosque :  one-third  of  the  corn,  one  fourth  of  the  cotton,  and 
no  implements  furnished  by  the  owner.    Kendall :  $5,  or  one-third  the* 
crop,  the  renter  furnishing  necessary  implements,  stock,  &c.;  if  other- 
wise, one  half.     Smith:  $3;  if  on*  shares,  same  as  above.    Lamar:  from 
$3  to  $4: ;  on  shares,  same  as  above. 

What  are  the  chief  articles  of  prodtiction^  and  what  are  the  present  prices 
of  two  or  three  of  them  f 


Articles  of  prodactioD. 


*  Cotton per  pound .  - 

Do do 

Do do 

Do do 

Do do 

Com per  bushel.. 


do 
do 
do 
do. 
do 
Wh^t do 


Do. 
Do. 
Do. 
Do. 
Do. 


Do 

Sweet  potatoes 

Do 

Do 

Do 

Do 

Iruih  potat4je». 

Do 


.  do 
.do. 
.  do. 
.  do 
.  do 
.  do. 
.do. 
.  do. 


Counties. 


KendaU,  Smith. 

Lavaca,  Colorado. 

Karues,  Houston. 

Liberty,  Lamar. 

Victoria,  Williamson. 

Bosque. 

Colorado,  Karnes,  Mason,  Williamson. 

Smith. 

Victoria,  Houston. 

Lavaca. 

Liberty,  Victoria,  Lamar. 

Bosque. 

Keudall,  Lamar. 

Karnes. 

Victoria. 

Kendall. 

Galveston,  Colorado. 

Lamar,  Victoria. 

Victoria. 

Keudall,  Lamar. 


*  Prices  in  the  year  18ti9-'70.    Cotton  waa  much  lower  in  1870-'7l. 

What  is  the  distance  to  a  market  totcn^  a  railroad  station^  or  a  steamboat 

landing  f 

Galveston  :  no  part  of  the  conn  try  is  over  30  miles  from  the  city ;  water 
communication  and  railroad  to  mainland.  Liberty:  market  town  and 
steamboat  landing  10  miles.  Houston :  85  miles  to  the  nearest  town 
and  railroad  station ;  the  Trinity  liiver  runs  through  this  section  of 
country  upon  which  there  are  numerous  landings,  but  it  is  navigable 
only  for  a  portion  of  the  year.    Jasper:  10  miles  from  county  seat;   by 
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steam  and  sail  50  miles  ;  to  market  town  200  miles.  Harris:  from  5  to 
30  miles.  Oolonido:  railroad  runs  through  the  counties  of  Fort  Bend, 
Wharton,  and  Colorado  to  the  town  of  Columbus.  Lav^aca:  Columbus, 
Colorado  County,  is  the  nearest  railroail  station,  35  miles  distant  from 
Hallettsville,  00  miles  from  Gonzales.  Karnes:  60  miles  to  the  nearest 
railroad  station ;  this  being  almost  entirely  a  stock-raising  country,  every- 
thing in  the  way  of  provisions  cau  be  marketed  at  home.  Victoria: 
railroad  right  here.  Mason  :  market  in  the  county.  Williamson :  25 
miles  to  market  town,  100  miles  to  railroad,  and  160  to  steamboat. 
Bosque  :  90  miles  to  a  railroad.  Kendall :  100  to  300  miles  to  a  railroad; 
steamboats  150  to  350  miles,  being  the  nearest  and  farthest  points  in 
this  division.  Smith :  40  miles  from  terminus  of  Southern  Pacific  Rail- 
road. Lamar :  100  miles  to  Jefferson,  Texas,  the  principal  receixing 
and  forwarding  point;  15  miles  to  Red  River;  about  one-third  of  the 
cotton  is  shipped  by  the  river  or  steamboats. 

What  is  the  general  quality  of  land  and  tlie  kind  of  timber  f 

Galveston  :  soil  light ;  no  timber.  Liberty :  black  sandy  soil ;  oak, 
pine,  and  cypress  timber.  Houston  :  quality  various ;  oak,  hickory,  and 
pine  timber.  Jasper:  sandy  loam;  black,  w^hite,  red,  and  post  oak; 
^ome  walnut,  cherry,  &c.  Harris :  land  good ;  pine,  oak,  and  cypress. 
Colorado :  alluvial  rich  river  bottoms ;  rich  sandy  loam  in  the  prairies, 
and  light  but  rich  sands  in  the  post  oak  sections.  Lavaca :  various 
qualities ;  one-third  black  prairie,  oue-third  sandy  prairie,  and  one-third 
sandy  timbered  land;  chiefly  post-oak  timber.  Karnes:  the  land  is  ex- 
ceedingly fertile;  post-oak,  pecan,  hackberry,  elm,  ash,  cottonwood,  and 
live  oak.  Victoria :  land  good ;  pecan,  oak,  and  elm  timber.  Mason : 
sandy  loam.  Williamson :  black  loamy  soil ;  timber — post  oak.  Bosque: 
the  land  is  the  very  best ;  timber  only  tolerable.  Kendall :  oak  and 
mesquite  mixed  with  limestone  land ;  oak,  blackjack,  hickory,  pecan, 
cypress,  cedar,  and  a  great  many  other  kinds  of  timber.  Smith  :  light 
sandy ;  red,  white,  black  and  post-oak  and  pine.  Lamar :  every  variety 
of  soil ;  prairies;  black  land,  timbered  sandy  land,  rich  and  productive; 
oak,  hickory,  ash,  elm,  and  hackberry  timber. 

For  ichat  kind  of  labor  is  tliere  a  demand  f 

Galveston  i  gardeners  and  longshore-men.  Liberty :  farm  laborers. 
Houston  and  Jasper :  farm  labor  principally,  of  which  there  is  a  great 
scarcity.  Harris:  anybody  that  will  honestly  work.  Colorado:  larm 
labor  particularly,  but  all  kinds  are  needed.  Lavaca:  every  kind. 
Karnes:  farmers,  stock-raisers,  carpenters,  stonemasons,  and  black- 
smiths. Victoria :  thousands  of  workingoien  are  wanted.  Mason :  farm 
laborers  and  stock-raisers.  Williamsou  :  farm  laborers.  Bosque  :  me- 
chanics and  farm  laborers.  Kendall:  all  kinds  of  white  labor;  (mostly 
Germans  living  here.)  Smith :  farm  labor  is  in  the  greatest  demand. 
Lamar;  farm  hands  and  mechanics. 

What  mills  or  factories^  if  any ,  are  in  operation  or  in  progress  requiring 
sMlled  labor  f 

Galveston :  founderies,  machine-shops,  sash,  blind,  and  door  facto- 
ries, and  stone  quarries.  Liberty  and  Houston :  no  mills  in  this  section 
except  ordinary  corn-mills  propelled  principally  by  small  water-power 
requiring  very  little  skilled  labor.  The  only  factory  in  this  section  is 
the  Texas  [)enitentiary,  supplied  with  convict  labor.  Jasper  and  Harris : 
two  cotton-mills,  two  founderies,  six  brickyards,  one  tannery,  two  ma- 
chine-shops, twelve  saw-mills,  five  planing-mills,  ten  bakeries,  four 
breweries,  one  distillery.  Colorado:  saw-mills,  grist-mills,  wind-mills, 
breweries,  cigar  manufactories,  cotton-gins;  sugar  mills  now  l)eing 
erected ;  a  splendid  site  for  water  at  the  town  of  Columbus,  10  feet  fall 
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in  three-qnarters  of  a  mile  on  the  Colorada  Kiver;  the  bend  in  the  river 
is  14  miles.  Lavaea  :  we  need  factories  and  factory  labor;  we  have  but 
few  in  oi>eration,  aiid  they  are  of  an  inferior  character.  Victoria :  tliree 
porn-mills,  four  cotton  gins,  two  i)laning:-inills,  three  beef  packing  houses. 
Bosque:  dour  mills  only  ;  no  factories.  Kendall:  saw-mills,  flour  mills, 
cotton-gins,  &c.  Smith :  one  cotton  factory.  Lamar :  principally^  steam 
corn  and  flour  mills ;  no  factories  of  any  kind. 

Are  there  in  your  vicinity  any  railroad^i  or  other  public  works  in  progress 
rtqtumng  cfnnmon  Inhor  f    If  so,  how  far  distant  f 

Galveston :  jea ;  about  150  miles  distant  by  railroad ;  wages  $1 
(specie)  per  day.  Liberty,  Houston,  and  Harris  :  five  railroads  centering 
in  the  city,  of  JHouston.  Colorado :  the  Central  Railroad  demands  much 
labor;  the  San  Antonio  Railroad  will  soon  require  labor.  Lavaca:  none 
nearer  than  35  miles.  Victoria  :  work  commenced  in  April,  1870,  on  the 
railroad.  Bosque  :  yes;  distance  75  miles.  Kendall :  the  San  Antonio 
Galf  Railroad  about  30  to  150  miles  distant.  Smith  :  40  miles.  Lamar: 
the  Memphis  and  El  Paso  Railroad,  now  under  contract,  passes  through 
this  county. 

PleaJte  state  any  advantages  which  your  district  can  offer  to  laborers^ 
mechanics  J  or  small  farmers.  Is  there  much  land,  of  good  quality  and  well 
watered,  yet  tmoccupied  f 

Galveston :  there  is  much  vacant  land  suitable  for  market  gardens, 
bat  the  supply  of  minor  products  keeps  pace  with  the  demand ;  Irish 
potatoes,  cabbages,  and  onions,  now  Uirgely  imported  from  the  North 
and  West,  might  be  grown  here.     Liberty  :  there  is  a  great  deal  of  land, 
well  watei-ed  and  timbered,  unoccupied.     Houston :  this  district  offers 
the  advantages  of  good  wages  to  laborers;  such  mechanics  as  black- 
smiths, wheelwrights,  and  carpenters  find  ready  employment  at  good 
wages,  and  small  farmers  who  are  industrious  a  muuiticeut  reward  for 
their  labor ;  a  great  deal  of  good  land,  well  watered,  is  yet  unoccupied, 
which  can  be  had  on  reasonable  terms.    »Jasper :  considerable  quantities 
of  well-timbered  land  unoccupied ;  fine  streams  of  water ;  very  healthful 
climate.     Harris:  laborers,  mechanics,  and  farmers  can  find  either  em- 
ploy ment  at  good  wages  or  lan«l  at  a  cheap  rate,  of  good  quality,  well 
watered  and  unoccupied,  within  two  miles'of  the  city  of  Houston.    Col- 
orado: the  advantages  here  are  cheap  lands,  abundant  supply  of  wood 
and  water,  nearness  to  railroad,  healthfulness  of  clinmte,  good  society, 
schools,  and  churches,  and  adaptation  of  our  soil  to  the  growth  of  corn, 
potatoes,  «'otton,  and  cane,  as  well  as  fine  grazing  for  stock ;  thousands 
of  families  can  find  comfortable  homes  here  cheaper  than  in  any  part  of 
the  continent ;  lands  sell  at  from  25  cents  to  $8  per  acre,  and  any  sized 
*  tract  can  be  had  from  one-fourth  of  an  acre  to.  10,000  acres  in  a  body; 
there  is  much  cedar  timber  in  the  adjoining  county  of  Forsyth.     Lavaca: 
we  have  |)lenty  of  good  land  at  cheap  rates,  productive  soil,  good  water, 
and  healthful  climate,  but  need  capital, energy, and  labor;  farmers  who 
purchase  farms  and  cultivate  them  do  well  here;  and  so  do  mechanics, 
such  as  tinners,  blacksmiths,  saddlers,  &c.;  but  those  who  depend  upon 
renting  or  working  at  farm  work  for  wages  are  frequently  imposed  upon. 
Karnes :  the  cheapness  of  good  land  lying  convenient  to  water  and  tim- 
ber and  pasturage,  the  scarcity  of  labor,  the  mildness  and  shortness  of 
oar  winters,  and  the  healthfulness  of  our  section  are  among  the  chief  ad- 
vantages ottered  ;  there  is  a  vast  amount  of  land  unoccupied,  of  good 
quahty.    Victoria:  Western  Texas  ott'ers  greater  inducements  to  work- 
ing men  than  any  other  State ;  the  land  is  good,  rich,  and  cheap,  with  an 
abundance  of  timber  for  fuel  and  fencing;  plenty  of  water  and  as  health- 
ful a  climate  as  in  the  mountains  of  Pennsylvania ;  the  land  is  now  being 
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oflfered  for  less  than  its  real  value,  from  the  fact  that  the  people  have 
never  depended  upou  their  own  labor;  and  plenty  of  rich  lands  are  now 
growing  up  in  weeds  for  the  want  of  labor ;  stock  can  live  the  year  round 
upon  what  they  obtain  for  themselves  running  at  large,.requiring  no  feed- 
ing; the  climate  is  healthful,  the  lands  rich  and  cheap,  and  a  disi)osition 
on  the  part  of  our  old  citizens  to  extend  the  right  hand  of  welcome  to  all 
who  wish  to  settle  permanently  among  us ;  with  half  the  frugality,  econ- 
omy, and  industry  exercised  by  the  people  of  the  older  States,  any  man 
can  acquire  a  competency  in  ten  years.  Mason :  laborers  can  find  work 
at  all  times;  small  farmers  can  do  well ;  the  country  needs  immigration. 
Williamson :  there  is  a  great  demand  for  farm  labor;  farms  can  be  pur- 
chased of  all  sizes,  nine- tenths  of  the  land  being  unoccupied ;  soil  gen- 
erally of  good  quality,  and  in  most  localities  plenty  of  water.  Bosque: 
a  vast  amount  can  be  had  at  low  prices,  but  laud  is  rising  in  value ; 
farmers  here  are  in  better  circumstances  now  than  they  have  ever  been 
since  the  close  of  the  war ;  better  soil  and  climate  can  nowhere  be  found 
than  here.  Kendall :  plenty  of  land  well  watered  and  of  good  quality, 
not  yet  occupied,  but  remaining  in  the  hands  of  speculators ;  there  is 
.scarcely  one-twelfth  of  the  land  in  this  division  under  cultivation. 
Smith :  plenty  of  good  land  can  be  purchased  on  very  favorable  terms, 
and  plenty  of  work  for  all  kinds  of  mechanics.  Lamar:  not  more  than 
one-tenth  of  the  tillable  land  is  under  cultivation ;  no  ditticulty  in  pro- 
curing small  or  large  farms  at  reasonable  rates ;  farm  hands  receive  from 
$20  to  $25  per  month,  and  are  greatly  in  demand;  plenty  of  water  from 
wells  and  cisterns. 
What  are  the  prices  of  ardinary  farm  atocic,  sound  and  in  good  condition  t 
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TERRITORY  OF  NEW  MEXICO. 


Area,  140,800,000  acres.    Popnlation  in  1870,  91,864. 

Only  one  return  was  received,  viz :  from  Doiia  Ana  County.  In  that 
county  land  suitable  for  small  farms  can  be  purchased  for  $15  per  acre. 
There  are  about  15,000  acres  under  cultivation ;  none  fenced.  The  build- 
ings are  of  adobe  or  sun  burned  brick.  The  price  of  unimproved  land, 
none  cleared  or  fenced,  is  $5  per  acre.  Farms  are  rented  only  on  shares, 
the  owner  furnishing  one-half  the  seeds  and  receiving  one-half  of  the 
crop.  The  chief  articles  of  production,  with  tlieir  jiresent  prices,  are — 
wheat,  $2  per  bushel  j  corn,  $1  50 ;  wune,  $5  per  gallon.    The  general 
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qoality  of  tbe  land  is  good,  with  Cottonwood  and  pine  timber.  There 
are  grist  and  lumber  mills  in  operation,  but  no  factories  as  yet.  The 
western  terminus  of  the  Memphis  and  El  Paso  Kailroad  is  lifty  miles 
distant.  Tbe  advantages  offered  to  laborers,  mechanics,  or  small  farm- 
ers are  not  great.  There  is  plenty  of  good  land  unoccupied,  but  it  has 
to  be  irrigated.  There  are  gold,  silver,  and  copper  mines,  but  they  can- 
not be  worked  to  advantage  on  account  of  the  hostility  of  the  Indians 
and  the  great  expense  of  freighting  machinery  a  distance  of  800  miles 
from  the  nearest  railroad  station  by  ox  teams.  The  ordinary  prices  of 
farm  stock  sound  and  in  good  condition,  average  as  follows,  viz:  work- 
ing: oxen,  $50  per  pair;  working  horses,  $112  each;  working  mules, 
1158  each;  milch  cows,  $44  each;  sheep,  $2  50;  ho^s,  11  cents  per 
poaad. 


TERRITORY  OF  ARIZONA. 

Area,  75,520,000  acres.    Population  in  1870,  9,658. 

Wkat  is  the  price  per  acre  of  small  improved  farms  f 

Yuma :  there  are  no  farming  lands  for  sale.  Yavapai :  land  in  this 
Territory  is  unsurveyed ;  millions  of  acres  of  most  excellent  farming  land 
are  open  to  the  settler. 

What  is  the  price  per  acre  of  unimproved  landj  what  proportion  is  cleared j 
and  how  mtichj  if  any ^  i^  fenced  f 

Yavapai :  no  definite  price ;  most  of  the  tillable  land  is  open  like 
prairie,  and  does  not  require  clearing. 

What  is  the  yearly  rent  of  small  improved  farms  f  If  rented  on  shares^ 
wkat  share  does  tfte  owner  receive  f  Does  the  latter  provide  stocky  imple- 
ments j  or  seeds  f 

Yavapai :  farming  is  carried  on  to  a  very  limited  extent  on  shares, 
the  owner  furnishing  everything  but  stock,  and  receiving  one-third  of 
the  crop. 

What  are  the  chief  articles  of  production^  and  what  are  tlie  present  prices 
of  some  of  tliem  f 

Yavapai:  wheat,  7  cents  per  pound;  barley,  7  cents;  oats  and  pota- 
toes, 6  cents ;  corn,  5  cents ;  common  vegetables,  5,  6,  and  7  cents  per 
pound.   Yuma  :  pumpkins,  squashes,  and  watermelons,  50  cents  apiece. 

What  is  the  distance  to  a  market  town^  a  railroad  station^  or  a  steamboat 
landing  t 

Yavapai :  Government  military  posts  and  mining  settlements  are  the 
markets  close  at  hand.  Yuma :  the  people  live  in  small  villages,  and 
only  cultivate  small  gardens. 

What  is  the  general  quality  of  land^  and  the  kind  of  timber  f 

Yavapai :  alluvial  deposits  along  streams,  and  high  table  land ;  pine, 
oak,  ash,  cottonwood,  and  walnut.  Yuma :  the  land  is  good,  but  water 
for  irrigation  is  scarce;  cottonwood,  willow,  and  mesquite  timber. 

For  what  kind  of  labor  is  there  a  demand  f 

Yavapai:  farm  laborers  and  quartz  miners  principally.  Yuma:  team- 
sters, miners,  and  mechanics. 

Wliat  mills  or  factories^  if  any  ^  are  in  operation  or  in  progress  requiring 
ikUled  labor  f 

Yavapai :  no  mills,  except  quartz  and  flour  mills.  Yuma :  quartz 
mills. 

Are  therein  your  vicinity  any  railroads  or  other  public  works  in  progress 
requiring  common  labor  f    If  sOj  how  far  distant  f 

Yavapai  and  Yuma :  there  are  none. 

Please  state  any  advantages  which  your  district  can  offer  to  laborers^ 


176 


SPECIAL   REPORT   ON   IMMIGRATION. 


mechanics  J  or  small  farmers.  Is  tJiere  much  land,  of  good  quality  and  well 
watered,  yet  unoccupied  f 

Yavapai :  the  portion  of  Arizona  north  of  the  Gila  River  contains 
much  very  desirable  unsurveyed  and  unoccupied  farming  and  timber 
land,  a  granitic  formation,  most  excellent  water,  forests  of  pine  timber, 
mild  winters,  and  temxieratc  summers,  good  mines  of  silver,  gold,  cop- 
per, and  lead. 

WJiat  are  the  prices  of  ordinary  farm  stock,  sound  and  in  good  condition  f 


Conntics. 


Working 

oxen, 
per  pair. 


Yavapai $100  to  240 

Yuma I  75 


Working 

horses, 

each. 


150  to  300 
75 


Average. 


$132  50 


$125  00 


Working 

mules, 

each. 


$50  to  300 
100 


137  50 


Milch  cows,     Sheep, 


each. 


each. 


#60  to  100 
30 


$55  00 


$4  to  6 
3 


$4  00 


NORTH   CAROLINA. 

(Continued  from  page  125.) 

[The  following  interesting  communication — furnished  by  Dr.  R.  J.  Powell,  of  Wash- 
ington, a  native  of  North  Carolina,  and  thoronghly  acquainted  with  every  portion  of 
it — having  been  received  after  the  compilation  of  that  State  was  8tereotyi>cd,  is  inserted 
here.] 

"  The  State  contains  over  fifty  thousand  square  miles,  and  may  be  divided  into  three 
grand  divisions— tlie  eastern,  middle,  and  westtTu.  Tlie  eastern  division  embraces 
more  than  one-third  of  the  whole  State,  and  extends  from  the  sea-shore  to  near  the  cen- 
ter;  that  is,  nearly  to  Raleigh,  the  capital  of  the  State,  and  is  generally  a  level  coun- 
try, covered  with  vast  forests  of  pine,  extremely  valuable  for  lumber,  and  in  the  low- 
lands, nearer  the  sea,  vast  quantities  of  cypress,  juniper,  and  other  valuable  timber. 
The  numerous  large  rivers  and  sounds  near  the  coast  aftbrd  ample  navigable  waters, 
and  an  abundant  supply  offish,  more  than  300,000  having  been  taken  at  a  single  haul 
in  Albemarle  Sound.  A  large  portion  of  this  region  is  exceedingly  productive.  In 
some  localities,  80  bushels  of  corn  have  been  grown  to  the  acre.  Sweet- pot  a  toes  of  the 
best  quality  are  produced  in  large  quaiititie-t,  while  wheat,  cotton,  rie^,  and  the  pea- 
nut yield  well.  The  fig,  peach,  and  apple  grow  in  this  region,  and  here  is  the  native 
home  of  the  far-famed  seuppemong  grape.  The  soil  is  light,  and  easily  cultivated, 
rarely  requiring  more  than  one  horse  to  break  up  stubble-fields. 

^^Access  to  railroads  and  navigable  waters  is  not  difficult.  Lands  are  for  sale  at  low 
figures. 

"  The  central  division  also  embraces  more  than  one-third  of  the  State,  and  extends 
west  to  the  foot  of  the  mountain  ranges.  It  presents  a  rolling  surface,  hill,  dale,  and 
stream  beautifully  interspersed  ;  has  ample  water-power ;  the  northern  purtiou  grow- 
ing the  finest  tobacco,  the  southern  portion  yielding  cotton  abundantly,  the  whole 
producing  the  grains  and  grasses.  The  oak  and  all  the  hard  woods  are  found  in  great 
profuwion  ;  all  of  the  best  timber  for  carriages,  farming  implements,  &c.  This  region 
IS  underlaid  with  gold,  plumbago,  iron,  coal,  &c.  Fruita  ol  all  kinds,  both  cultivated 
and  wild,  grow  abundantly  in  tliis  region.  Railroads,  completed  and  under  construc- 
tion, pent^trate  through  this  region.    The  lands  are  cheap. 

"The  western  division  is  much  smaller  than  either  of  the  preceding.  It  is  a  sparsely 
settled,  mountainous  country,  mostly  covered  with  native  forest  trees,  among  which 
the  black  walnut,  red  cherry,  and  other  hanl  wooilsare  found.  It  produces  grain  and 
Irish  potatoes  in  abundance,  and  exc«ds  other  portions  in  the  production  of  grasses, 
making  a  fine  cattle-growing  region,  while  the  vafit  quantities  of  acorns  and  chestnuts 
make  the  raising  of  hogs  easy  and  cheap. 

**It  is  underlaid  with  gold,  silver,  coj)per,  plumbago,  iron,  &c.  The  black  diamond 
is  also  found, a.s  well  as  the  asbestos.  No  country  in  the  world  excels  it  in  water-power; 
to  utilize  which  it  is  only  necessary  to  cut  races  fnun  the  banks  of  the  numerous  streams, 
dams  not  being  required.  Marble  is  found  in  large  quantities,  some  oa  fine  as  any  to 
be  found  in  Paros;  soap-stone  is  also  found.  As  fine  apples  as  any  in  the  world' are 
pro<luced  here.  Ginseng,  snake-root,  pink-root,  and  other  root«  and  herbs,  valuable  in 
medicine  or  for  coloring,  are  found  in  large  quantities  in  all  this  region. 

"Though  now  shut  in  from  the  world  by  the  surrounding  ranges  of  mountains,  the 
railroads  now  constructing  will  soon  penetrate  it  in  different  directions.  Lauds  can  be 
purchased  very  cheap." 
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IV.  PACIFIC  STATIvS  AND  TERRITORIES. 


CALIFORNIA. 

Area,  120,947,840  acres.    Population  in  1870,  560,285. 

Can  land  be  purchased  or  rented  in  your  district  suitable  for  small  farms 

im  favorable  terms  f 
Lis  Augeles,  Santa  Clara,  San  Luis  Obispo,  San  Bernardino,  Tulare, 

Stanislaus,  Butte,   Shasta,  Tehama,  Siskiyou,  Plumas,  Colusa,  Sutter, 

laba,  Lassen,  Napa,  Sonoma,  and  Humboldt:  it  can. 

]yhat  »*  the  price  per  acre  of  small  improved  farms  f  State  icliat  pro- 
portion has  been  U7ider  cultivation^  how  jmich  is  fenced,  and  the  Icind  of 
buildings, 

LosAntjeles:  from  $25  to  $30;  but  little  of  it  fenced;  buildings 
inferior;  vineyards  for  sale  within  the  city  limits  at  $2  50  per  acre. 
Santa  Clara :  $20  to  $100  per  acre,  according  to  location  and  amount  of 
improvements  ;  three-fourths  of  the  land  is  fenced  ;  buildings  not  very 
good.  San  Luis  Obispo:  no  improved  farms;  until  1807  the  lands  in 
this  county  were  devoted  exclusively  to  grazing;  nearly  all  the  good 
land  is  covered  by  Mexican  and  Spanish  grants.  San  Bernardino:  $10 
to  $50 ;  from  one-half  to  two-thirds  under  cultivation ;  small  adobe  or 
frame  houses.  Tulare:  about  $25;  all  inclosed;  plain  frame  dwellings. 
Stanislaus :  very  poor  buildings,  and  very  little  fencing.  Butte :  $8  to 
|12  for  upland  ;  bottom  land,  well  i)rotected  against  overflows  by  levees, 
]»  worth  $25 ;  all  under  cultivation,  and  with  ordinary  fences  and 
boildingi;.  Tehama  and  Shasta  :  $10;  about  one-half  under  cultivation 
and  fenced  ;  buildings  poor.  Siskiyou :  $10  to  $25 ;  from  one-half  to  two- 
thirds  under  cultivation ;  generally  inclosed ;  buildings  ordinary. 
Plumas :  $8  to  $10 ;  one-half  fenced ;  common  wooden  buildings.  Sutter, 
Yuba,  and  Colusa:  $8  to  $12  for  upland;  $25  for  bottom  land,  all 
under  cultivation ;  buildings  of  a  cheap  kind.  Lassen  :  $8  to  $10  ;  one- 
half  fenced;  common  wooden  buildings.  Napa:  from  $25  to  $125;  all 
cultivated  and  fenced,  with  buildings  of  medium  quality.  Sonoma :  $10 
to  $50 ;  well  fenced ;  fair  buildings.  Solano  and  Yolo :'  $40  to  $  125  ;  all 
under  cultivation  and  fenced  ;  settlers' cabins.  Humboldt:  $75;  about 
two-thirds  of  each  farm  under  cultivation  and  fenced ;  buildings 
passably  good. 

What  is  tlie  price  per  acre  of  unimproved  land?  What  proportion  is 
deared,  and  how  much,  if  any,  is  fenced  f 

Los  Angeles:  $10  to  $20;  no  timber.  Santa  Clara:  none  for  sale. 
San  Luis  Obispo :  $2  to  $15.  San  Bernardino  :  from  $1  25  to  $10 ;  no 
timber.  Tulare:  $3.  Stanislaus:  from  $5  to  $10.  Butte:  $3  to  $8, 
according  to  quality.  Tehama  and  Shasta :  about  $5 ;  none  fenced. 
Siskiyou:  $2  50  to  $5.  Plumas  and  Lassens:  $>  ;  no  timber.  Sutter, 
Ynba,  and  Colusa:  $3  to  $8,  according  to  quality.  Solano  and  Yolo: 
110  to  $40  ;  no  fencing.    Humboldt:  $30  to  $35.' 

What  i>  the  yearly  rent  of  small  improved  farms  f  If  retited  on  shares, 
vhai  share  d^es  the  owner  receive  f  Does  the  latter  provide  stock,  imple- 
mentJf,  or  seeds  f 

Los  Ang'eles  :  no  small  farms  for  rent ;  the  rent  of  land  is  from  $5  to 
♦7  per  acre,  or  one-third  the  product.     Santa  Clara:  from  $5  to  $10 : 
OQ  shares,  one-half  the  product.    San  Luis  Obispo :  lands  can  be  rented 
H.  Ex.  1 12 
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ou  shares  at  one-tenth  of  the  product  for  its  use.  San  Bernardino : 
owner  receiv^es  one  third,  unless  he  furnish  stock,  seeds,  implements, 
&C.J  then  one  half.  Tulare,  Stanislaus,  and  Butte:  $5,  or  shares  as 
above.  Sha«t^  and  Tehama :  owner  i)rovides  seeds  and  receives  one- 
half.  Siskiyou :  the  owner  provides  stock,  implements,  and  seeds,  and 
receives  one-half.  Plumas,  Colusa,  Sutter,  Yuba,  and  Lassen:  the 
same.  Napa  and  Trinity :  $5 ;  shares  the  same  as  above.  Sonoma :  ou 
shares,  one-fourth  of  the  product.  Solano  and  Yolo :  $10  to  $12  per 
acre ;  or  shares,  one-third,  and  one-half  if  owner  provides.  Humboldt : 
$25  ;  shares  the  same  as  above. 

What  are  the  chief  articles  of  production^  and  what  are  the  present  prices 
of  Home  of  them  ? 


Couutieh. 


Sonomsi,  Yolo. 

Tehama. 

Stanislaus. 

Sauta  Clara,  Solauo. 

Butte,  Sutter,  Y'uba. 

Napa,  Shasta,  Siskiyou. 

Sau  Bernardiuo,  Plumas. 

Los  Angeles. 

San  Bernadino. 

Siskiyou. 

Tehama. 

Santa  Clam,  Solano. 

Butte,  Sutter,  Y'uba. 

Los  Angeles,  Shasta. 

San  Luis  Obispo,  Siskiyou,  Plumas,  Lanso;*. 

Tulare,  Siskivou. 

Butte,  Sutter,  Yuba. 

Solano. 

Tehama. 

Sonoma,  Yolo. 


Articles  of 

production. 
percwt.. 

Prices. 

Wheat 

SI  20 

Do 

do.... 

1  25 

Do 

do....: 

81 

UU  to    1  50 

Do 

do 

1 

:^o  to    1  80 

Dj 

do 

1  35 

Do 

do.... 

1  50 

Do 

do 

2  00 

Com 

do ' 

1  00 

Do 

do.... 

1  50 

Oats 

do 

1  50 

Barley 

do 

1  00 

Do 

do.... 

1 

00  to    1  20 

Do 

do ... . 

1  15 

Do 

do , 

1  25 

Do 

do 

1  50 

.  Potatoes  . .  - 

do.... 

2  00 

Hay 

per  ton . . 

12  00 

Do 

do 

10  (K)  to  14  00 

Do 

do 

15  00 

Do 

do 

20  00 

^yhat  is  the  distance  to  a  marJcet  toicn^  a  railroad  station^  or  a  steamboat 
landing  ? 

Los  Angeles:  from  1  to  5  miles  to  depot;  20  to  steamboat  landing. 
Santa  Clara :  a  railroad  runs  directly  through  the  county ;  to  San 
Francisco  50  miles.  San  Luis  Obispo :  to  San  Francisco  320  miles ;  to 
a  railroad  station  250  miles ;  tri-monthly  communication  by  coast  steamer 
with  San  Francisco.  San  Bernadino :  GO  miles  to  a  railroad  station ; 
80  miles  to  a  steamboat  landing.  Tulare :  home  market ;  no  railroad  or 
steamboat.  Stanislaus:  from  15  to  41)  miles.  Butte:  Oroville  is  the 
shire  town,  and  the  principal  market ;  there  is  now  one  railroad,  and 
also  a  line  of  steamers  mjiking  its  terminus  at  Chico.  Shasta :  from  10 
to  20  miles  to  market  town  ;  to  steamboat  landing  17  miles.  Tehama  : 
steamboats  arrive  twice  a  week  from  San  Francisco.  Siskiyou  :  from  5 
to  40  miles.  Plumas :  85  miles  to  large  market.  Colusa :  the  shire  town 
is  located  on  tlie  Sacramento  Eiver.  Sutter :  Yuba  City  is  the  shire 
town,  and  the  i)rincipal  market;  there  being  a  railroad  to  the  metropo- 
lis, as  well  as  a  line  of  steamboats  daily,  plying  to  the  same  point. 
Yuba :  Marysville  is  the  county  seat  and  principal  market ;  there  are 
two  lines  of  railroads,  and  a  line  of  steamers  making  termini  here. 
Amador :  45  miles  to  Sacramento  City  and  Stockton.  Lassen :  85  miles  to 
a  large  market.  Napa:  railroad  runs  through  the  entire  valley.  Trinity : 
80  miles  to  steamboat  landing.     Sonoma:  from  1  to  15  miles.     Solano 
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iind  Yolo :  5  to  30  miles.  Humboldt :  from  5  to  75  miles.  Alpine :  40  to 
50  miles  to  Virginia,  and  70  miles  to  Reno,  on  the  Central  Pacific  Rail- 
road. 

What  is  the  general  quality  of  land,  and  tlie  Mnd  of  timber  ? 

Los  Angeles:  sandy  loam  on  the  river  bottoms;  adobe  on  the  plains. 
Santa  CJara :  sandy  loam ;  redwood  and  oak  timber.  San  Luis  Obispo: 
hilly ;  valleys  small ;  soil  very  rich  black  loam,  well  watered ;  timber 
scarce :  scrub  pine,  white  oak,  willow,  and  cotton  wood.  San  Bernardino : 
soil  varied ;  Cottonwood,  sycamore,  and  willow  in  the  valley ;  pine,  oak, 
and  cedar  in  the  mountains.  Tulare:  quality  of  land  fair;  oak  timber 
in  belts  along  the  streams.  Stanislaus :  sandy  with  some  blaek  loam ; 
no  timber  except  on  the  rivers.  Butte :  upland,  clayish  mixture ;  bot- 
tom lands  generally  a  sandy  loam ;  oak  on  the  level  land ;  pine  on  the 
hills  and  mountains^  Shasta :  nearly  all  kinds  of  soil ;  white  and  black 
oak,  sugar-maple,  pine,  and  spruce.  Tehama :  the  general  quality  of  the 
land  is  good ;  oak  and  pine  timber.  Siskiyou :  generally  a  sandy  loam ; 
sugar  maple,  pitch  and  yellow  pine,  w  hite  and  red  fir,  some  oak,  juniper, 
and  Cottonwood.  Plumas :  soil  second  rate  quality ;  pine  and  fir.  Sut- 
ter, Yuba,  and  Colusa :  the  upland  is  of  clayish  mixture ;  bottom  land 
generally  a  sandy  loam ;  oak  on  the  level,  pine  on  the  hills.  Lassen  : 
firstrate;  pineandfir.  Kapa:  laud  good;  timber  chiefly  oak.  Sonoma: 
varied;  oak  and  some  redwood.  Solano  and  Yolo:  limestone,  sandy 
loam,  and  heavy  clay;  oak  timber.  Hnmbaldt:  good  land;  redwood, 
pine,  fir,  and  Oregon  pine. 

For  what  kind  of  labor  is  there  a  demand  t 

Los  Angeles:  skilled  labor  in  the  city;  common  labor  in  the  country. 
Santa  Clara,  Tulare,  Amador,  Trinity,  and  Sonoma :  none  at  present. 
San  Luis  Obispo:  common. laborers  and  shepherds.  San  Bernardino : 
farm  hands  and  mechanics.  Stanislaus,  Butte,  Tehama,  Plumas,  Colusa, 
Sutter,  Yuba,  Lassen,  Napa,  and  Sonoma:  farm  labor  principally. 
Shasta:  farm  and  mining  labor.  Siskiyou:  farm  labor;  carpenters  and 
men  to  work  in  steam  saw-mills.  Trinity:  mining.  Solano  and  Yolo: 
all  kinds;  male  and  female.  Humboldt:  loggers  and  saw-mill  men; 
but  the  demand  is  not  large.    Alpine :  wood  choppers. 

What  mills  or  factories^  if  any,  are  in  operation  or  in  progress  requiring 
skilled  labor  f 

Los  Angeles :  two  grist-mills ;  no  factories.  Santa  Clara :  two  woolen- 
mills  ;  one  paper  manufactory.  San  Luis  Obispo,  Plumas,  Sutter,  Lassen, 
Napa,  Trinity.  Sonoma,  and  Humboldt:  none  of  any  kind  at  present. 
San  Bernardino:  four  steam  saw-mills, one  water-power  saw-mill, and  two 
fiour-mills.  Tulare:  a  few  flour  and  lumber-mills.  Stanislaus  :  woolen 
faetory.  Butte:  three  flour-mills  and  many  saw-mills.  Shasta:  three 
flour-mills,  three  quartz-mills,  and  ten  saw-mills.  Tehama:  three  flour- 
mills  and  four  saw-mills.  Siskiyou :  three  steam  saw-mills,  several  water 
saw-mills  and  flour-mills,  one  foundery,  and  one  tub  find  i^ail  Victory. 
Colusa :  two  flour  mills  and  several  saw-mills.  Yuba :  four  flour-mills, 
one  woolen  factory,  and  many  saw-mills.  Amador :  quartz-mills  and 
saw-mills.  Solano  and  Yolo :  five  flour-mills  and  several  m<anufoctories 
of  agricultural  implements.    Humboldt  and  Alpine:  sawmills. 

Are  there  in  your  vicinity  any  railroads  or  other  public  works  in  progress 
requiring  common  labor  f    If  so,  how  far  distant  f 

Los  Angeles:  one  railroad  completed,  another  in  contqmplation. 
Santa  Clara,  San  Luis  Obispo,  San  Bernardino,  Tulare,  Butte,  Shasta, 
Siskiyou,  Plumas,  Colusa,  Sutter,  Yuba,  Amador,  Lassen,  Napa,  Trinity, 
Sonoma,  and  Humboldt :  none  in  progress.  Stanislaus:  one  in  the  lower 
part  of  the  county.    Tehama :  the  line  of  the  California  and  Oregon  Rail- 
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road  is  about  three  miles  from  the  town  of  Red  Bluflf.  Solano  and  Yolo : 
one  railroad  in  process  of  building. 

Please  state  any  advantages  which  your  district  can  offer  to  laborers^  vie- 
chanics,  or  small  farmers.  Is  there  much  land  of  good  quality  and  well 
watered^  yet  unoccupied  f 

Los  Angeles :  plenty  of  land  unoccupied,  but  of  poor  quality  and  sub- 
ject to  drought.  Santa  Clara  and  San  Luis  Obispo:  no  special  advan- 
tages. San  Bernardino :  a  considerable  quantity  of  public  land  unsur- 
veyed,  containing  gold  and  tin  mines.  Tulare :  plenty  of  land  to  be 
purchased  on  fair  terms,  say  from  $2  to  $10  j^er  acre;  land  in  some  sec- 
tions requires  irrigation.  Stanislaus:  quite  a  large  quantity  yet  unoc- 
cupied. Butte,  Colusa,  Sutter,  and  Yuba:  there  is  now  and  for  years 
will  be  a  demand  for  laborers,  mechanics,  and  fiirmers,  for  the  country 
is  by  no  means  in  an  advanced  condition,  and  new  developments,  re- 
quiring all  kinds  of  labor,  are  being  made  in  all  branches  of  industry; 
not  much  land  of  good  quality  unoccupied.  Shasta  and  Tehama :  there 
are  thousands  of  acres  of  unoccupied  land  in  this  district  suitable  for 
stock  raising  and  fruit-growing.  Siskiyou:  there  is  some  good  farming 
land  and  much  good  grazing  land  in  the  eastern  part  of  the  county. 
Plumas  and  Lassen  :  considerable  good  land,  well  watered,  unoccupied. 
Napa :  laborers  who  are  inclined  to  be  industrious  can  do  well ;  farm 
hands  commjind  from  $30  to  $40  per  month.  Trinity:  nothing  but 
mining  in  the  placers.  Sonoma,  Solano,  Yolo,  and  Humboldt :  small 
farmers  can  do  well.  Alpine:  the  climate  is  very  severe  in  winter, 
snow  falls  to  an  extraordinary  depth.  In  summer  it  is  delightful.  At 
present  no  inducements  whatever  can  be  offered  to  laborers,  mechanics, 
or  small  farmers.  There  is  some  very  fair  land,  well  watered,  and  nearly 
the  entire  county  unoccupied.  The  timber  is  abundant.  The  mines  in 
this  couLty  are  principally  silver,  but  as  yet  are  undeveloped,  although 
a  large  amount  of  labor  and  money  has  been  expended  in  '^prosi)ect- 
ing^  them. 

What  are  the  prices  of  ordinary  farm  stocky  sound  and  in  good  condition  f 
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[As  the  foregoing:  compilation  imperfectly  represents  the  advantages 
which  California  offers  to  the  i.'nmi^raut — retnrns  not  having  been  re- 
ceived from  the  whole  State — the  following  communication  from  Mr. 
Charles  S.  Capp,  whose  official  position  has  afforded  him  unusual  oppor- 
tunities for  obtaining  correct  information  on  the  subject,  is  appended :] 

San  Fkancisco,  December  9,  1870. 

Dear  Sik  :  Your  letter,  accompanied  by  information  concerning  California  lands,  was 
duly  received.  I  notice  that  most  of  the  prices  for  farming  lands  quoted  are  those  in 
the  immediate  vicinity  of  the  county  seats  and  oldest  settled  and  boat  improved  cen- 
tral districts.  By  going  a  little  distance  from  the  present  centers  of  population,  lands 
can  be  obtained  at  more  moderate  prices  and  frequently  from  the  Government  at  usual 
rates. 

When  the  quantity  of  land  that  is  inclosed  or  uninclosed  is  considered  it  should  bo 
borne  in  mind  that  what  is  here  called  a  "  no  fence  law,"  extends  over  a  considerable 
portion  of  the  Stat«,  viz,  the  counties  of  Marin,  Stanislaus,  San  Joaciuin,  Yolo,  and 
portions  of  Sacramento,  Santa  Barbara,  San  Diego,  Los  Angeles,  and  Merced.  (See 
California  Statutes,  186ii-'70,  page  410.)  The  principle  of  this  law  is,  that  a  landowner 
is  entitled  to  the  safe  enjoyment  of  his  land  without  having  to  guard  it  by  fences,  and 
that  the  owner  of  live  stock  is  bound  to  see  that  they  do  not  trespjiss,  and  is  responsi- 
ble for  damages  if  they  do.  Where  land  is  cheap  and  timber  scarce  and  dear,  the  fenc- 
ing often  costs  more  than  the  land,  and  this  law  was  intentled  to  facilitate  settlement 
by  poor  men  by  obviating  the  necessity  for  this  ofteu  unproductive  expenditure.  This 
law  is  being  extended  in  its  operations  at  every  session  of -the  legislature,  a*»  fast  as  the 
purely  agricultural  int4,^rest  becomes  decidedly  stronger  than  the  mere  stock-raising 
interest.  Its  fairness  and  economy  commend  it.  Many  miles  of  our  best  lauds  are  thus 
uninclosed,  though  in  a  high  state  of  cultivation. 

As  to  improvements  upon  lauds,  it  should  also  be  borne  in  mind  that  many  improve- 
ments, such  as  warm  barns  and  sheds  for  cattle,  that  are  indispensable  where  snow- 
falls and  severe  winters  prevail,  and  where  raius  during  the  harvest  season  and  after- 
ward may  be  expected,  are  here  to  a  great  extent  unnecessary.  This  is  the  case  in  all 
the  large  valleys,  and  everywhere  except  on  the  northern  coast  and  in  the  mountain 
regions.  Cattle  and  sheep  need  and  receive  little  or  no  shelter,  but  tind  their  own  liv- 
ing all  the  year  round.  .  Only  those  that  work  are  housed  and  fed.  Straw  and  hay  are 
8t4icked  in  the  field  and  cattle  help  themselves  during  the  hitter  end  of  the  autumn, 
until  the  first  rains  fall,  when  then>  is  a  new  growth  of  grass,  and  as  vegetation  pro- 
c^^eds  actively  all  through  the  winter,  they  find  an  abundance  of  fe^d. 

As  to  buildings  it  should  also  be  borne  in  mind  that  in  California,  except  in  the 
mountains  where  altitude  is  equivalent  to  a  more  northern  latitude,  the  wint4?r  is  a 
mere  rainy  season,  with  numerous  intervals  of  fine,  pleasant  weather.  Consequently 
Califomiaus  are  able  to  and  do  spend  a  greater  portion  of  the  time  in  the  open  air  than 
the,  people  of  almost  any  other  Stat^?.  They,  therefiu'e,  until  in  prosperous  circum- 
stances, do  not  build  such  fine  houses  to  keep  out  cold  as  are  absolutely  nectvssary  in 
the  Northern  and  Eastern  States.  Cheaper  ones  answer  every  juirpose  and  atiord  quite 
as  nnich  comfort  as  more  expensive  ones.  This  advantage  of  our  climate  operates 
greatly  in  favor  of  men  of  limited  means,  as  a  larger  proportion  of  their  capital  is 
available  from  the  first  for  the  purclnise  of  teams,  seed,  agricultural  implements,  live- 
stock, and  family  reciuirements,  and  they  are  thus  able  to  get  a  new  piece  of  land  into 
a  productive  condition  more  cheaply  than  is  the  case  elsewhere. 

In  our  large  valleys  and  all  excejit  the  highest  portions  of  the  State,  snow  seldom 
falls,  or  if  it  does  seldom  lies  twenty-four  hours  at  a  time,  and  ice  very  seldom  forms. 
Heavy  frosti)  are  also  of  rare  occurrence.  Consequently  less  fuel  is  necessary  for  com- 
fort, and  timber  is  not  so  indispensable  upon  a  farm.  Much  timber  is  wantonly 
destroyed  in  clearing  laud  for  grain  culture,  even  in  districts  where  it  is  comparatively 
scarce.  Wire  fencing  is  extensively  used  in  districts  where  timber  is  not  abundant. 
It  is  not  verj'  expensive,  lasts  well,  and  its  place  may  be  supplied  before  it  ceases  to 
be  useful  by  live  fences  or  hedges,  which  grow  finely  wherever  planted.  The  cotton- 
wood,  willow,  locust,  and  a  variety  of  other  trees  suitable  for  fuel,  shade  and  hardwood, 
are  rapid  growers  where  planted  under  favorable  conditions,  so  that  even  where  no 
timber  exists  the  settler  need  not  long  be  without  it.  The  mountains  and  foot-hills 
which  bound  the  valleys,  usuall3'  furnish  an  abundant  supply  of  fuel  for  the  settlers 
at  very  little  more  than  the  cost  of  cutting  and  hauling,  and  timber  is  found  along  all 
the  water-courses  and  ri  ver  bottoms. 

Owing  to  the  absence  of  raiu  during  harvest  and  for  two  months  later,  no  haste  is 
necessary  in  securing  crops  of  grain  when  ripe,  and  no  need  of  shelter  for  them  when 
cut.  Grain  is  often  allowed  to  stand  for  wrecks  after  it  is  ripe,  until  the  harvester  and 
steam-thresher  can  be  secured  to  cut  it.  When  cut  it  is  threshed  and  sacked  at  once, 
and  then  piled  up  in  the  field  without  shelter  in  perfect  security  so  far  as  the  weather 
is  concenied,  and  gradually  hauled  to  the  nearest  railroad  or  steamboat  landing,  where 
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it  is  stored  until  tbo  market  price  suits  the  farmer.  Until  disposed  of  it  oftcu  serve-s 
iis  the  biisis  of  a  loan  with  which  the  operations  of  the  succeeding  year  are  extended, 
improvements  made,  &c.  There  is  usually  no  trouble  either  in  disposing  of  the  crop 
at  San  Francisco  prices,  less  freight  and  commissions,  or  in  procuring  money  upon  it 
if  prices  at  the  harvest  time  are  considered  to  justify  the  farmer  in  holding  for  a  rise. 
The  main  thing  is  to  have  the  hauling  to  the  point  of  delivery  completed  before  the  rains 
make  the  roads  heavy.  For  these  reasons  new-comers  in  California  are  able  to  dis- 
pense with  many  of  the  '•  improvements"  upon  farms  that  are  absolutely  necessary  to 
success  elsewhere,  whether  they  lease  or  purchase  lands. 

As  to  prices,  lands  enhance  in  value  tlie  moment  they  are  occupied.  Even 
withwit  occupation,  what  was  Government  land  yesterday,  procurable  at  .s[  25  ]»er 
acre,  is  worth  double  that  price  or  more  the  moment  it  pass«>*}  into  private  haml?*. 
That  is  to  say,  this  incresise  in  value  is  insisted  upon  by  tlie  owners  without  much  re- 
gard to  difference  in  quality  between  what  is  taken  and  wliat  is  left.  Setth'ment 
actually  increases  the  value  of  land  in  any  vicinity,  liecause  men  usually  prefer  t<^ 
have  neighbors  for  themselves  and  families.  Yet  other  lauds  a  little  farther  otF  from 
the  nearest  town  may  be  fully  equal  in  quality,  and  setlleiinuit  will  enhance  their  mar- 
ket and  quotable  value  in  the  same  nuuiner,  and  the  development  of  the  country  sub- 
sequently by  the  constniction  of  railroads,  Ac,  may  nuike  the  more  distant  lands  the 
most  valuable.  The  successful  introduction  of  some  new  culture,  such  as  the  grape, 
the  mulberry,  or  the  commencement  of  a  manufacture  for  which  facilities  exist,  will 
have  the  same  effect.  And  thus  in  California,  as  in  other  new  States,  the  men  who 
will  accomplish  most  and  succeed  l)est  are  those  whose  intelligence  enables  them  to 
discover  for  themselves  the  peculiar  ;ul vantages  of  a  district,  which  escape  the  atten- 
tion of  others,  and  who  have  the  enterprise  to  secure  and  develoj)  such  locations.  Any 
ordinary  farmer  can  see  that  a  piece  of  land,  the  soil  of  which  is  deep  and  rich,  and 
which  IS  level,  will  make  a  farm  for  wheat,  oats,  barlry,  or  common  crops.  But  the 
foot-hill  region,  Avhere  the  land  is  rolling  and  sometimes  stnep,  is  found  to  be  capable 
of  producing  a  variety  of  fruits  and  other  ])roducts  that  yiehl  a  far  larger  and  mort^ 
certain  return  than  any  land  used  merely  for  grain-raising.  I  only  repeat  the  opinion 
of  many  of  the  most  intellitrent  men  in  the  State  when  1  say  that  we  may  expect  that 
before  manj"  years  the  foot-hill  region  of  the  Sierra  Nevada,  extending  from  the  plains 
of  the  large  valleys  across  the  gold-bearing  belt  and  up  to  tiie  high  pine-covered  dis- 
tricts, where  the  clinuite  becomes  severe,  will  be  occupied  by  a  dense  and  prosperoUH 
population,  and  prove  quite  as  productive  as  tin)  level  lands  which  now  contain  the 
bulk  of  our  agricultural  population.  Alresidy  many  of  the  finest  orchards  an<l  vineyards 
are  located  in  this  region.  The  wines  produced  there  are  of  superior  quality,  and  the 
fruits  unsurjiassed.  The  silk  culture  has  In^en  successfully  carried  on,  and  everj*  ye.ir 
demonstrates  more  fully  the  varied  capacity  and  great  value  of  these  lands. 

Cattle-raisers  frequently  depreciate  the  value  of  theGovernment  lands  in  their  vicinity 
in  order  to  discourage  others  from  settling  nt'ar  them,  so  that  their  stock  nuiy  enjoy 
free  range  over  the  vacant  lands  around  tlieni.  Intelligent  men  are  not  thus  deceived, 
but  able  to  judge  for  themselves  and  form  their  own  opinions.  Cultivation  fre<iueutly 
changes  entirely  the  appearance  of  a  soil.  While  cultivated  land  is  covered  with  green 
and  luxuriant  vegetation,  the  same  soil  outside  of  the  inclosun*,  which  has  not  been 
disturbed,  presents  a  dry  and  sterile  apj)eMrance  which  is  very  uninviting.  AVhat  has 
been  done  by  one  settler  may  be  done  by  others.  The  dry  appearance  of  our  hills  and 
valleys  in  the  fall  is  discouraging  to  new  comei^  from  States  where  the  rain-fall  is  greater 
and  distributed  more  evenly  through  the  year.  IJut  if  water  for  drinking  is  supplier! 
to  cattle  in  such  localities  they  are  found  to  be  fat  and  thriving,  and  the  dry  grass,  when 
examined,  is  found  to  be  a  perfectly  cured  hay,  retaining  all  its  natural  strength  and 
nourishment,  and  often  rich  in  seed,  and  it  continues  in  this  condition  until  rain  falls 
and  washes  out  of  it  its  nutritive  properties  and  causes  it  to  rot.  In  all  our  large  valleys 
water  is  found  close  to  the  surface  nearly  everywhere,  and  is  readily  procured  by  wells, 
and  the  regular  wiuds  afford  the  i)ower  necessary  for  ])umping  all  that  is  required  for 
household  purposes,  watering  stock,  and  garden  irrigation.  Artesian  wells  costing  about 
$500  eiich  are  also  dug  without  dilhculty  in  many  of  the  valleys  that  are  destitute  of 
running  streams  in  the  fall,  and  one  of  these  will  usually  sup]dy  all  the  water  that  is 
required  upon  a  farm,  the  tlow  being  constant  and  plentiful  without  pumping-ma- 
chinery.  Everywhere  in  the  foot-hill  region  and  on  the  plains  below,  facilities  exist 
for  bringing  in  water  for  irrigation  from  the  ntjver-failing  streams  supplied  by  the 
mountain  snows.  The  ditches  originally  built  to  supply  the  water  for  nuning  opera- 
tions are  now  used  to  a  considerable  extent  for  the  purpose  of  irrigation,  and  will  be 
carried  lower  down  as  the  demand  increases.  But  every  year's  experience  proves  that 
though  irrigation  for  some  purposes  will  greatly  increase  the  prmiuctive  capacity  of 
land,  thorough  cultivation  often  renders  it  unnecessary  ;  and  again,  for  many  crops  for 
which  it  was  formerly  suppose<l  l>eneticial  it  is  in  fact  unnecessary  if  the  seed  is  sowed  in 
time  to  obtain  the  full  benefit  of  all  the  natural  rain-fall.  Grapes  and  other  fruits  raised 
without  irrigation  are  superior  in  flavor  to  those  supplied  artificially  with  water. 
Nevertheless,  an  abundance  of  opy>ortnnities  exist  for  the  employment  of  capital  in 
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tlh*  diversion  of  iwater  from  ite  deep  natural  channels  to  the  surface  of  districts  not 
•well  supplied,  and  its  us©  in  irrigation  and  lor  manufacturing  purposes.  The  foot-liill 
ret^on,  which  is  pe<;uliarly  adapted  to  fruit-growing,  vineyards,  ifcc,  comprises  portions 
nf  the  counties  of  Shasta,  Plumas,  Butte,  Sierra,  Yuba,  Nevada,  Placer,  El  Dorado, 
Sacramento,  Auia^lor,  Calaveras,  Tnolumue,  Merced,  Mariposa,  Fresno,  Tulare,  and 
Kem.  Lands  of  similar  quality  are  found  in  some  of  the  other  counties.  Good  wagon- 
roads  extend  through  most  of  this  region  to  the  numerous  mining  towns  in  the  higher 
districts,  and  a  system  of  narrow-gauge  railroads  is  now  being  discussed  which  will 
pffobably  extend  through  these  districts,  and  thus  facilitate  the  transport  of  agricul- 
tural products,  as  well  as  the  rich  ores  which  th«>  mines  alTord,  aud  the  valuable  tim- 
Wr  of  the  high  Sierras. 

Improveii  farms  are  not  rented  to  the  saujc  extent  in  Caliloruia  as  elsewhere.     Most 
of  the  Settlers  occupy  them  as  their  homesteads,  and  have  no  other  lands.     Compara- 
tively few  of  the  large  land-holders  lease  their  laud  for  tanning,  aud  few  or  noue  im- 
prove them  expressly  for  the  occupation  of  tenants.     Where  laud  is  leased,  the  farm- 
ing is  m^Mitly  mere  grain  and  stock  raising,  requiring  few  or  no  expensive  improve- 
ments by  the  tenant,  or  for  his  accommodation.     Again,  where  private  lands  are  yet  so 
fheap  and  Government  lands  are  attainable  at  Government  prices,  and  the  railroad 
system  in  course  of  construction  promises  to  render  them,  in  a  few  years,  as  accessible 
ami  valuable  as  the  central  lands  that  are  now  high,  the  necessity  for  renting  land  and 
ihe  iDdncements  to  do  so  are  less  than  elsewhere.    The  great  majority  of  new  comers 
won  see  this,  and  prefer  to  purchase  land  of   their  own.     Lejises,  however,  are  fre- 
quently made  with  the  ])rivilege  of  purchase,  at  a  fixed  price  not  greatly  in  advance  of 
fxi«ting  rates.     This  pri\'ilege  is  usually  availed  of,  as  the  tenant  sees  that  his  own 
settlement  enhances  the  value,  and  prefers  to  enjoy  the  full  benetit  of  his  own  labor. 
These  leasees  are  sometimes  advisable  where  speculation,  in  view  of  contemplated  rail- 
roa<ls  and  similar  improvements,  has  not  already  too  greatly  enhanced  their  market 
vtlae.    The  rent  of  land  usually  represents  about  ten  per  cent,  of  the  estimated  value 
of  the  land;  thus  in  Monterey  good  wheat  land  that  sells  at  from  ^'2'y  to  S;>5  per  acre 
rents  at  82  ^tO  to  ^  50  per  annum. 

Mexican  grants  cover  a  large  part  of  the  best  lands  in  the  southern  portion  of  the 
State.  So  long  as  the  titles  to  these  grants  are  in  dispute  their  boundaries  remain  un- 
detiaed.  Consequently  settlers  are  often  afraid  to  take  up  land  in  their  vicinity,  though 
they  believe  it  to  belong  to  theGoveriunent  because  it  is  unsurveyed,  and  for  fear  that 
the  grant  when  located  by  surveyors  nmy  be  "  floated"  over  their  improvements.  Re- 
t^nt  legislation  by  Congress  was  intended  to  compel  the  immediate  survey  of  such  nn- 
located  grants.  Certain  defects  have  rendered  it  partially  inoperative.  Amendments 
will  probably  be  made  to  remedy  tliese  defects,  and  then  the  segregation  and  settle- 
ment of  the  adjoining  Government  lands  will  proceed  safely  and  rapidly.  The  final 
continuation  and  survey  of  these  grants  is  usually  immediately  followed  by  their  sub- 
ihvision.  This  process  soon  makes  openings  for  agriculturists  ;  the  raising  of  stock 
becomes  nnprotitable  as  soon  as  the  range  is  restricted,  and  soon  the  agricultural  ele- 
ment prevails  over  the  stock-raising.  The  mj\jority  of  the  Spanish  and  Mexican  grants 
are  already  confirmed  or  rejected.  When  finally  confirmed  and  located,  the  titles  are 
perfect  and  desirable.  Fine  openings  for  capital  exist  in  the  purchase  of  these  large 
rancbos  from  the  owners  and  their  sale  in  subdivisions  to  farmers  aiul  smaller  stock- 
raisere. 

lu  conclusion,  California  at  the  present  time  does  not  present  any  brilliant  induce- 
ments to  the  immigration  of  men  having  no  capital  but  their  labor,  aud  who  are  content 
to  remain  mere  laborers.  Industrious,  enterprising  men,  who  understand  fanning,  or 
almost  any  other  useful  occupation  or  mechanical  trade,  usually  find  employment  with- 
out much  difficulty,  at  higher  rates  than  prevail  elsewhere,  and  in  a  few  years  lay  up 
capital  sufficient  to  commence  business  upon  a  sm  ill  scale  on  their  own  account. 

Women,  for  domestic  service,  particularly  in  the  country,  are   in  unlimited  demand 
at  high  wages,  from  8*<^  to  .^40  per  month,  according  to  capacity,  and  they  are  always 
well  and  kindly  treated,  and  usually  many  in  a  very  short  time,  greatly  to  the  discon- 
tent of  their  employers.     But  for  the  practical  fanner,  possessed  of  means  sufiicient  to 
enable  him  to  purchase  or  lease  land,  improved  or  unimprove<l,  or  to  locate  Govern- 
ment land  und<»r  the  homestead  or  preemption  law  and    commence  farming  on  a  small 
«ale,  no  State  or  Territory  olicrs  superior  inducements.     He  can  r-ommence  operations 
|»erfectlv  assured  that  a  few  years  spent  as  industriously  as  is  necessary  iu  agriculture 
elsewhere,  will  here  surrouncl  him  with  all  the  necessaries  and  many  of  the  luxuries  of 
life,  make  hini  secure  from  want,  and  the  owner  of  a  farm,  orchard,  and  garden  that 
will  afford   hiuiself  and  family  a  competency,  aud  a  comfortable   inheritance  to  his 
beire.    This  is  plaiu  when  we   consideV   the  great  variety  of  produrts  and  fruits  that 
can  be  snccessfiilly  and  profitably  raised  here,  that  are  either  precarious  and  therefore 
anprofitahlo  or  cannot  be  raised  at  all  where  the  dinuite  is  nu)re  severe.   Most  of  these 
new  cnlture»  are  no  longer  experimental,  but  are  firmly  established  as  profitable  and 
fertain.     Orchards,  viueyards,  mulberry  plantations,  and  cocooneries  are  everywhere 
Mng  plantexl,  with  a  certainty  that  they  will  thrive  and  yield  a  handsome  profit,  re- 


184  SPECIAL    REPORT    ON    IMMIGRATION. 

warding  the  husbaudman  abundantly  for  his  labor.  The  success  attendant  npon  all 
these  experiments  upon  a  large  or  a  small  scale  has  long  since  been  known  to  all  intel- 
ligent men.  California  is  resorted  to  by  agents  of  French  and  Italian  silk  manufac- 
turers to  purchase  at  high  prices  our  silk-worm  eggs,  (that  are  healthy  and  free  from 
the  disetises  that  have  threatened  to  impair  this  important  industry  in  Europe,)  as  well 
as  all  the  raw  silk  we  may  produce.  Our  wines  and  brandies  are  already  commencing 
to  rank  with  the  best  produced  abroad.  Our  fruits,  both  on  account  of  their  superior 
quality  and  the  early  date  at  which  they  mature,  are  in  request  in  eastern  niarketn 
even  at  the  high  prices  which  the  expensive  transportation  necessitates.  Our  wheat 
is  superior  in  quality  and  in  its  capacity  to  bear  transportation  by  sea  or  laud,  and 
storage  for  an  indefiuite  period  without  damage,  to  that  which  is  raised  in  almost  any 
other  country,  and  rules  accordingly  in  the  market,  and  can  be  raised  at  a  cost  which 
enables  it  to  bear  the  expense  of  transportation  to  the  most  distant  ports. 

All  the  productions  of  the  temperate  zone,  nearly  all  of  the  semi-tropical  fruits  and 
plants  that  elsewhere  are  mere  hot-house  exotics,  here  thrive  and  yield  abundantly. 
Even  the  man  of  moderate  means  can  therefore  surround  himself  and  family  with  lux- 
uries and  ornamental  as  well  as  useful  plants,  trees,  and  shrubbery  that  elst*where 
entail  heavy  expense  upon  their  owners  and  stamp  them  as  men  of  wealth.  The  cot- 
tages of  men  of  very  moderate  means  in  our  smaller  towns,  not  only  in  the  valleys,  but 
in  the  mining  regions  also,  are  often  surrounded  by  a  patch  of  garden  and  orchard,  in 
which  will  be  fouml  not  only  the  ordinary,  familiar  plants  of  an  old  Eastern  home- 
stead, but  the  more  delicate  geraniums,  oleanders,  fuschias,  heliotropes,  verbenas,  lilies, 
bulbous  plauts,  cactus,  roses,  and  a  hundred  others  growing,  budding,  and  blooming 
in  the  open  air  all  the  year  round.  In  addition  to  all  the  ordinary  fruits,  tiuch  as  ap- 
ples, peaches,  pears,  quinces,  plums,  and  small  fruits  and  berries,  may  also  be  found  the 
olive,  orange,  lime,  citron,  tigs  of  several  kinds,  pt)megranate,  English  walnut,  mul- 
berry, lilbert,  tobacco,  cotton,  sor^jjlnuu,  ramie;  and  if  the  owner  is  disposed  to  experi- 
ment the  list  might  bo  extended  indetinitely.  Thus  not  only  does  California  oiler  to 
the  agriculturist  a  profitable,  but  also  a  pleasant  and  attractive  h<une,  in  which  a  fam- 
ily may  be  reared  surrounded  by  all  the  intiuenees  which  will  render  them  contented, 
healthy,  intelligent  and  patriotic. 

The  California  Immigrant  Union,  of  San  Francisco,  is  an  association  formed  to  pro- 
mote emigration  to  California.  Its  olHcers  have  published  several  panqdilets  and  other 
documents,  containing  reliable  information  concerning  the  resources  and  attractions  of 
the  IState,  which  are  sui)plied  gratuitously  to  all  who  ajqdy  in  person  or  by  letter,  and 
have  been  placed  in  many  of  tlie  Eastern  and  European  libraries  and  reading-rooms. 
They  also  endeavor  to  laeilitate  the  travel  and  settlement  of  new  comers,  and  do  not 
confine  their  operations  to  any  particular  section  of  their  IState.  No  charge  is  made 
for  any  services  rendered,  and  those  desiring  inft>rnjatiou  concerning  California  may 
address  the  company  bv  letter  or  otherwise. 

CHARLES  S.  CAPP, 
Manaijo'  ('aHjornia  Jiami(jrant  Vnion. 

Hon.  K.  YorN(i, 

Chief  of  littnaK  of  Slatistlcii,  IVanhingioHj  D.C 

[The  followiug  communications  are  deemed  of  .sufficient  interest  to 

insert  entire.] 

• 

The  lauds  within  this  division — Amador  County — have  never  been  brought  into 
market  by  the  Government  and  only  a  small  portion  surveyed  into  sections,  and  the 
only  title  cultivators  have  to  the  lands  is  by  an  act  of  the  State  legislature,  i)a8sed  in 
1852,  under  which  any  citizen  selecting  and  recording  160  acres  of  the  jiublic  lands  and 
actually  residing  thereon  shall  be  protected  in  his  possession.  Under  this  act  settlers 
have  gone  upon  the  public  lands  in  the  mining  counties,  and  have  made  such  improve- 
ments as  now  exist,  this  being  the  tenure  by  which  lands  are  held  in  this  district. 
There  is,  consequently,  no  fixea  price  ]>er  acre;  but  these  ''possessory"  clainis  can  be 
purchased  at  this  time  at  a  very  low  figure,  owing  to  the  fact  that  the  tide  of  immigra- 
tion flowing  from  the  East  mainly  seeks  the  valley  and  coast  couuties.  No  fixed  value 
attaches  to  any  ap'icultural  improvements  in  this  county,  as  a  general  rule,  outside  of 
a  certain  '*  grant     in  the  westeirn  part  of  the  county,  hereinafter  referred  to. 

The  chief  pro<lucts  of  the  district,  outside  of  gold  and  lumber,  are  vegetables  for  ta- 
ble use  in  abundance,  grapes,  and  fruits  of  every  variety  known  to  vinticulture  and  {jo 
horticulture;  and  these  branches  of  production,  when  they  shall  become  properly  under- 
stood, and  markets  are  opened,  will  atiord  profitable  etnployment  f<U' large  populations. 
This  county,  from  its  western  boundary  to  a  point  'M  miles  east  and  "Zi)  miles  north 
and  south,  is  most  admirably  adapted  to  the  cultivation  of  the  grape.  I  might  safely 
say  that  almost  every  foot  of  the  s<»il  covering  the  above-named  area  is  capai)le  of  sus- 
taining a  vine,  and  as  soon  as  markets  shall  be  established,  every  vine  can  be  made  to 
produce  a  profit  on  the  labor  bestowed  upon  its  cultivation. 

When  the  lands  ot  this  district  and  oth<T  districts  siniilaily  situated  shall  be  brought 
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into  market  (if  kept  out  of  the  hands  of  speculators)  and  settled  up  by  a  class 
onderst>aiidin|;  the  cultivation  of  the  vine,  it  will  not  require  a  great  lapse  of  time 
ere  it  will  become  densely  populated  with  thriving  communities. 

Even'  known  variety  of  grapes  can  be  produced  in  abundance,  and  the  fruit  in  the 
moQDtain  districts  is  singularly  free  from  the  disease  peculiar  to  the  vine  in  other 
coQDtries. 

Had  we  markets  for  grapes  at  the  prices  paid  in  the  valleys  for  an  article  inferior  to 
oar  mountaiD  prcKluction,  no  better  field  of  i)rofitable  labor  could  be  found  for  men  of 
limited  capital  and  industrious  habits  than  the  foot-hills  of  California.  A  vineyard  of 
30  acres  well  cultivated,  with  a  fair  market,  would  not  only  be  sufficient  to  support  a 
large-size  family,  but  by  economy  and  industry  the  cultivator  could  lay  by  annually  a 
surplus.  But  the  present  objections  to  a  settlement  and  cultivation  of  the  mountain 
distritt**  are,  JirHt,  a  want  of  title  to  the  lands,  and  second^  a  market  for  mountain  pro- 
du<*.  The  wisdom  of  the  Government  will  remedv  the  one,  and  time  and  the  intrinsic 
ralne  of  the  products  will  bring  the  other.  Under  our  present  mode  of  settlement, 
ioimigrantii  to  the  mountain  districts,  if  citizens,  under  the  possessory  act  referred  to, 
can  s^-ttle  upon  and  occupy  any  160  acres  of  unoccupied  land  and  will  be  protected 
in  their  settlement  by  the  provisions  of  the  act  unless  the  General  Government  should 
a«<Ti  its  su]>erior  right. 

But  it  is  not  the  peculiar  adaptation  of  the  mountain  districts  to  the  i>roduction  of 
the  ^jrape,  and,  as  a  sequence,  wines  and  brandies,  that  alone  constitutes  their  value.  No 
part  of  the  I'uited  States  produces  finer  fruit  of  every  variety  ])eculiar  to  northern  or 
t^-miienite  zones  ;  yet  for  the  want  of  a  market  this  branch  of  industry,  like  all  others 
in  mountain  agriculture,  has  not  been  developed.  Grapes,  in  this  district,  can  be  suc- 
iTssfidiy  grown  by  cultivation  alone  without  the  aid  of  artificial  irrigation,  and  expe- 
rience has  proven  that  cultivation  produces  a  superior  giape  both  for  table  use  and  for 
the  liner  variety  of  wines,  than  are  those  produced  by  artiticial  irrigation. 

The  foot-hills  of  California  present  a  wide  field  to-day  for  profitable  industry  if  intel- 
litjently  liestowed  ;  and  the  cultivation  of  the  vine,  the  manufacture  of  wines,  brandias, 
ami  other  liquors,  besides  her  fruits  of  every  variety,  ofier  to  the  industrious  and 
eriteqiri«n«^  a  field  in  which  comfort  and  comparative  wealth  will  be  the  reward  of 
intelligent  labor. 

Acaiu,  above  the  grape  lands  begins  a  section  of  country  well  adapted  to  the  pro- 
diictiou  of  northern  fruits  and  vegetables,  and  as  far  as  actual  experience  has  gone, 
equally  as  well  adapted  to  the  hardier  cereals ;  still  so  little  has  been  done  to  bring 
out  the  pnxlnctive  capacity  of  this  region,  that  its  true  value  will  remain  undeveloped 
nutil  alter  the  milder  regions  of  the  foot-hills  shall  become  over-populated,  and  the 
cnrreiit  of  immigration  driven  higher  u  ►  the  mountains  ;  still,  at  some  future  day,  this 
'•ni»|>er  rt-giou  "  will  be  more  sought  after  than  other  localities  on  account  of  its  fine 
tiniU'r.  ])ure  cold  water,  its  atmosphere  devoid  of  all  miasmas,  its  health  and  its  agri- 
cultural capacities.  Ag.nin,  above  this  region  lies  a  vast  area  of  mountain  lands  covered 
«ith  a  heavy  growth  i»f  as  fine  pine,  spruce,  and  laurel  timber  as  can  b(^  found  in  the 
world,  but  too  elevated  for  agriculture,  liulependent  of  its  valuable  timber,  it  is  like- 
wise valuable  as  summer  and  autumn  grazing  lands.  Within  this  portion  of  the  moun- 
tains vast  herds  of  cattle  and  liocks  of  sheep  can  be  pastured  at  the  bare  cost  of  herding, 
and  as  this  entire  region  is  unfit  for  cultivation  it  will  remain  perhaps  for  all  time  the 
pasture  grounds  for  the  cultivators  and  residents  along  the  foot-hills  below. 

The  Arroyo  Seco  giant  herein  referred  to  contained  about  49,000  acres, of  which  about 
3i}.<K»0  acres' were  in  this  county.  They  have  sold  some  10,000  acres  in  this  county  ;  and 
iboiit  10,000  acres  is  good  farming  land  and  held  at  an  average  of  S:JO  ])er  acre. 

In  renting  their  land  the  owners  receive  one-third,  the  tenants  furnishing  their  own 
^tock,  implements,  seeds,  &c. 

During  the  fall  of  1869  and  summer  of  1870  a  portion  of  the  public  land  in  the  middle 
part  of  Amador  County  has  been  surveyed  and  is  open  to  entry  under  the  "  preemption" 
and  *•  homestead'"  laws  by  actual  settlers  thereon. 

J.  A.  ROBINSON, 
AHHislant  J'iacmor  2d  Dirifiion  AtU  Dwtrict  California. 
.Jacksox,  January  4,  1871. 

Santa  Bakbara,  California,  January  18,  1871. 

Deak  Sir:  Santa  Barbara,  on  the  Pacific  coast,  near  the  group  of  islands  of  the  same 
iiaine,  is  well  protected  from  the  northern  winds  of  winter  by  a  range  of  mountains 
three  miles  back  from  the  sea.  The  county  of  the  same  name  is  120  miles  long  and  60 
wide,  its  surface  covered  with  mountains  and  lovely  valleys,  the  bottom  lands  of  which 
are  more  fertile  than  those  of  the  Wabash  or  Mississippi.  These  valleys  are  mostly 
private  profMTty,  held  under  Mexican  grants,  called  ranches,  containing  from  one  to 
eleven  square  lea^^nes,  formerly  sold  at  nominal  prices,  and  now  in  the  market  at  from 
two  to  ten  dollars  per  acre.  When  subdivid<?d,  sold,  and  settled  by  enterprising  people, 
these  same  acren  will  sell  at  from  $5*25  to  SlOO;  and,  when  covered  with  fruit  trees  and 
vines,  up  to  ^1,04^0,  and  will  pay  good  interest  on  a  larger  sum. 


186  SPECIAL   REPORT   ON    IMMIGRATION. 

So  far  as  we  know,  these  valleys  are  the  most  healthful  and  genial  in  the  world.  The 
mercnry  generally  ranges  from  60^  to  80^  throughout  the  year;  fiost  is  seldom  seen, 
and  winter  is  our  most  charming  season. 

The  rain-fall  is  said  to  average  about  14  inches  per  annum,  just  enough,  and  not  a 
drop  squandered  in  leaching  out  the  soluble  parts  of  the  soil;  and  this  is  one  of  the 
reasons  why  our  vegetation  grows  so  luxuriantly.  Irrigation  for  agricultural  purposes 
is  only  resorted  to  where  it  is  desire*!  to  raise  crops  out  of  season. 

The  soil  is  a  mixture  of  sand,  clay,  and  vegetable  mold,  works  easily  in  the  proper 
time,  yields  bountifully,  and,  when  deeply  plowed  and  pro|>erly  pulverized,  receives, 
retains,  and  raises  moisture  by  capillary  attraction  to  such  an  ext-ent  that  it  is  preferable 
to  plant  all  hoed  crops  after  the  last  rain,  to  prevent  the  germination  of  weeds;  after 
which  they  require  little  or  no  attention  until  harvest  time.  From  50  to  100  bushels  of 
barley  and  com  are  a  common  yield,  and  other  crops  in  proportion. 

Our  produce  can  be  shipped  on  the  ocean  without  the  aid  or  cost  of  conveyance  by 
railroads,  and  at  almost  nominal  expense  can  be  olTored  in  the  best  seaport  markets 
of  the  world.  Our  beef  is  slaughtered  from  the  fields  at  all  seasons,  and  stock-raisers 
never  provide  a  ton  of  hay  except  for  their  work-stock  and  saddle-horses. 

Earthquakes,  few  and  far  between,  although  t^rriiic.  are  probably  not  more  than  one- 
tenth  as  destructive  as  lightning  in  the  East.  Lightning-rods  and  mad-stones  are  never 
s«>en  here.  The  water  is  excellent;  change  of  temperature  slow  ;  evaporation  slight, 
and  vicinity  remarkably  healthy.  The  people  are  mostly  from  the  eastern  States,  are 
liberal,  enterprising,  educated,  and  retined. 

This  country  will  eventually  be  noted  for  the  i>rodnction  of  the  orange,  l^mon,  olive, 
almond,  English  walnut,  prune,  peach,  plum,  fig,  and  grape;  live  acres  ot  which  will  be  a 
fortune  for  a  ]>oor  man.  From  the  following  facts  those  who  are  interested  can  make  their 
own  calculations.  Judge  F.  li;is  an  olive  tree  which  usually  produces  twenty  dollars 
worth  of  fruit  i>er  annum.  They  commence  bearing  at  three  years  of  age,and  at  six  should 
yield  well.  Mr.  T.  sold  more  than  thirty  dollars'  worth  of  almonds  from  one  tree  in 
IKv?*.  Orange  trees  yield  from  §20  to  ^'M)  worth  of  fruit  ]>er  annum,  and  lemons  do  about 
as  well.  (J rapes  are  at  home  here,  and  we  boast  of  the  biggest  grape-vine  in  the  world, 
a  ftH>t  in  diameter,  covering  an  arbor  sixty  by  seventy-five  feet,  and  yielding  from  four 
to  six  tons  annuallv. 

From  one  to  two  hundred  trees  of  the  above  varietitvs  can  be  set  to  the  acre.  The 
English  walnut,  like  the  black  walnut,  is  a  much  larger  tree,  and  is  said  to  yield,  when 
in  lull  bearing,  from  Sr)0  to  $100  worth  of  fruit. 

Our  climate  and  soil  are  such  that  labor  will  make  an  Eden  of  our  valley. 
Truly  yours, 

O.  L.  ABBOTT, 

Hon.  Edwakd  Y(>UN(r. 

(liiff  of  Jinraiu  of  Sfatitdicy. 


OREGON. 

Area,  (i0,975,300  acres.     Population  in  1870,  90,93:3. 

Can  land  be  purchased  or  rented  in  your  district  suitable  for  small  farms 
on  favorable  terms  f 

Waseo,  Douglas,  Lane,  Multnoniali,  Wasliington,  Marion,  and  Clat- 
Hop :  it  can. 

What  is  the  price  per  acre  of  small  improved  farms  f  8tnte  what  propor- 
tion has  been  under  cultivation^  how  much  is  fenced^  and  the  kind  of  build- 
inffs, 

Wasco  :  thousands  of  acres  of  good  laud,  unoccupied,  at  Government 
price ;  improved  farms,  none  for  sale.  Douglas :  from  $3  to  $  10  per  acre ; 
all  under  fence ;  generally  very  poor  buildings.  Lane:  $10  to  $15;  one 
fourth  cultivated;  all  fenced;  ordinary  buildings.  Multnomah:  $10  to 
♦20 ;  one-fourth  under  cultivation  ;  all  fenced ;  ordinary  farm  buildings. 
Wiishington :  $10  to  $20;  less  than  one- fourth  under  cultivation  ;  about 
one  half  fenced;  buildings  moderately  good.  Marion:  $25;  all  under 
fence ;  good  buildings.    Clatsop :  none  for  sale. 

What  is  the  price  per  acre  of  unimproved  land^  ichat  proportion  is  cleared^ 
and  hoic  inuchy  if  any^  is  fenced  ? 

VVas(;o:  settlements  sparse ;  land  rolling  and  prairie;  no  stated  price^ 
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Douglas :  $2  to  $3  per  acre ;  nearly  all  cleared ;  none  fenced.  Lane :  $2 
to  |5;  none  fenced;  none  cleared.  Multnomah:  $4;  none  cleared;  none 
fenced.  Washington:  $2  to $5.  Marion:  $125  to  $5;  about  one- fourth 
cleared;  none  fenced.    Clatsop:  $3  to  $5;  none  cleared;  none  fenced. 

What  is  the  yearly  rent  of  small  improved  Jarms  f  If  rented  on  shares^ 
what  share  does  the  owner  receive  ?  Does  the  latter  irrovide  stock,  imj)le- 
ments,  or  seeds  f 

Wasco :  no  cash  rents ;  the  general  rule  is  to  furnish  seeds,  team,  ini- 
plemeuts,  &c.,  and  give  one-half  the  product.  Douglas,  Lane,  Washington, 
and  Clatsop:  the  same.  Multnomah:  $7  per  acre;  Marion:  $3;  shares, 
one-third  to  owner,  furnishing  nothing;  or  two-thirds  if  he  furnish. 

What  are  the  chief  artkles  of  product  ion,  and  ichat  are  the  present  pricei< 
of  two  or  three  of  themf 


Articles  of  production. 


Wheal .per  bushel. 

Do do 

Do do 

Do do 

<)at8 do 

Do do 

Do do 

Potatoes -  -  <lo 

Do do 

Do do 

Hav per  ton . .  - 

IK) do 

Do do 


Prices. 

Counties. 
Wasliingtou,  Lane. 

M)  60 

70 

Marion. 

75 

Douglas. 

1  00 

Wasco. 

37i 

Lano. 

40 

Washington. 

50 

Douglas,  Marion,  Clatsop. 

40 

Multnomah. 

50 

Marion. 

60 

Clatsop. 

12  00 

Lane,  Multnomah. 

15  00 

Clatsop. 

20  00 

Marion. 

What  is  the  distance  to  a  marJcet  town,  a  railroad  station,  or  a  steamboat 
landing  f 

Wasco :  various  distances,  from  the  jump  of  a  squirrel  to  350  miles ; 
railroads,  none.  Douglas :  80  miles  to  tide- water  of  the  Pacific  Ocean. 
Laue:  steamboat  lauding  in  the  county.  Multnomah:  from  1  to  10 
miles.  Washington:  3  miles  from  this  place.  Marion  and  Clatsop: 
greatest  distance  20  miles. 

What  is  the  general  quality  of  land  and  the  kind  of  timber  ? 

Wasco:  alluvial  soil;  timber — fir,  pine,  cedar,  oak,  ash,  and  soft  ma- 
ple. Douglas :  black  sandy  loam  ;  oak,  maple,  ash,  alder,  myrtle,  laurel, 
fir,  pine,  hemlock,  yew,  and  cedar.  Lane :  land  good ;  oak,  ash,  &c. 
Multnomah :  clayey  loam,  best  quality,  very  productive ;  fir  and  ash 
timber.  Washington :  excellent  soil ;  oak  ash  and  pine  timber.  Marion: 
good ;  fir,  oak,  and  ash.  Clatsop :  good  land  ;  hemlock  and  pine  on  up- 
land, maple,  &c.,  on  bottom  land ;  very  rich  soil. 

For  tchat  kind  of  labar  is  there  a  demand  f 

Wasco:  no  particidar  kind  over  another;  the  demand  for  labor,  at 
remunerative  prices,  is  good.  Douglas :  all  kinds ;  mechanics,  farmers, 
loggers,  mill-tenders,  coal-miners,  and  gold-miners.  Washington,  Ma- 
rion, and  Lane:  all  kinds.  Multnomah:  farm  and  mechanical  labor; 
bat  particularly  female  house-help,  which  is  ve^'y  scarce.  Clatsop: 
school-teachers,  fishermen,  sailors,  carpenters,  coopers,  sawyers,  lum- 
bermen, tinsmiths,  and  female  servants. 

What  mills  or  factories,  if  any,  are  in  operation  or  in  progress  requir- 
ing skilled  labor  f 

Wasco :  one  woolen-mill,  one  grist-mill,  and  several  saw-mills.    Doug- 
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:  ooe  woolen-mill  and  seven  saw-mills.  Multnomah :  iron  founderies 
Asd  machine-shops,  flour-mills,  and  barrel  factories.  Washin^^ton  :  grist 
Aiid  saiw  mills.  Marion :  three  woolen-mills.  Clatsop :  saw-mills — steam 
jOHi  w^ter  power,  fish-canning  establishments,  tinsmiths'  shops,  &c. 

Art  there  in  your  vicinity  any  railroads  or  otJier  public  works  in  pro- 
<nf»*  rrqHiring  common  labor  f    If  so^  hotvfar  distant  f 

Wa$eo:  one  railroad  and  branch  mint  in  course  of  construction. 
Douglas:  wagon-road  to  the  coast,  60  miles  in  length,  to  be  completed 
this  year.  Multnomah  and  Lane:  railroad  in  progress.  Washington 
and  Marion:  yes;  Oregon  Central  Railroad.  Clatsop:  United  States 
custom-house  is  being  built  of  cut  stone — just  commenced — will  be  two 
or  three  years  in  building. 

Plmse  state  any  advantages  tchich  your  district  can  offer  to  laborers,  me- 
ckanies^  or  small  farmers.  Is  there  much  land,  of  good  quality  and  well 
watered^  yet  unoccupied  f 

Wav^co:  we  want  an  industrious  population,  coming  from  the  older 
States,  who  are  not  afraid  to  take  hold  of  the  plow  or  drive  a  team. 
Douglas  and  Lane :  there  is  a  great  deal  of  land  unoccupied  and  of  good 
quality,  and  a  demand  for  laborers  of  steady  habits,  honest  and  indus- 
trious. Multnomah:  nearly  all  classes  of  mechanics  and  laborers  will 
iwulily  tind  employment  here  for  about  eight  months  in  the  year;  a 
largi^  quantity  of  good  land,  well  watered,  yet  unoccupied.  Clatsop : 
the  best  and  largest  body  of  Government  land  in  this  State  is  in  this 
county;  land  enough  for  1,000  farms,  in  one  body,  30  miles  south  from 
Astt>ria  ;  good  market ;  good  prices;  railroad  soon  to  be  built;  there  are 
about  (JOO  men  engaged  here  in  salmon-fishing  and  200  in  lumbering; 
wt>otl-ehoppers  are  in  demand. 

What  are  the  prices  of  ordinary  farm  stoeJCj  sound  and  in  good  condition? 


(Nuuilv. 


Working 

ox««n, 
per  pair. 


\VamM» I  $.S0  to  150 

l>oui;laH ,  100 

l.mw  ;  100 

MiiUnuiuah I  W) 

WaHhln^lon I  U:* 

Mai  lull  I  100  to  1-^ 

ClatHop 75  to  150 

Av.raisM- I        J?107  85 


Working 

liorHCS, 

each. 


$75  to  200 
125 
100 
100 
100 
75  to  150 
50  to  150 


1117  85 


Workinjj: 

nnilcH, 

each. 


1^100  to  200 

I  125 

125 

150 

100 

I   100  to  1.50 

I     50  to  100 

I        1121  42 


Milch  cowM. 
!       ea<^'h. 


Sliopp, 
each. 


$30  to  50  I  $3  to 


30 
4) 
40 
35  to  50 
40 

*36  71 


00 
(X) 
.50 


2  to  5 


1 

1  75 

2  50 
2  (M) 

00 


12  39 


Hoj^. 


Co.  per  lb. 

4<'.  ]»er  lb. 

2c.  per  Ih. 

5«;.  |jer  lb. 

5c.  ]»er  lb. 
5  to  6c.  p.  lb. 
4  to  Gc.  p.  lb. 

4 1  cents. 


[Tlu^  following  facts  concerning  Oregon,  from  a  statement  prepared 
by  Mr.  John  W.  Drake,  secretary  of  the  Board  of  Statistics  and  Immi- 
gration of  Portland,  Oregon,  are  indorsed  by  Hon.  H.  W.  Corbett,  United 
Htates  Senator  from  that  State,  and  inserted  at  his  request:] 

Ot*  the  entire  area  of  the  State,  about  25,000,000  acres  are  adapted  to 
agriculture,  and  about  the  same  quantity  to  grazing  purposes,  the  re- 
nuiiuder  being  mountain  land,  valuable  only  for  its  immense  forests  of 
timber.  Of  the  agricultural  and  grazing  lands,  not  over  6  per  cent,  has 
jMiHHcd  from  the  Government  into  the  hands  of  private  parties,  and  the 
quantity  under  cultivation  would  not  exceed  2  per  cent. 

The  ('ascado  range  of  mountains,  crossing  the  State  from  north  to 
south,  divides  it  into  two  main  divisions — the  eastern  and  western,  each 
division  having  its  own  distinct  peculiarities  of  climate,  soil,  and  topog- 
raphy. In  the  western  division,  lying  at  the  base  of,  and  in  a  general 
parallel  direction  with,  the  Cascade  range,  are  three  large  fertile  valleys, 
separated  from  each  other  and  from  the  sea-coast  by  low  ranges  of  mount- 
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ains.    Taken  together  these  valleys  form  a  continuous  chain  of  settle- 
meuts  from  Northern  California  to  the  Columbia  River,  the  northern 
boundary  of  Oregon.     The  Willamette  Valley,  the  largest  of  the  three, 
occupies  the  northern  part  of  the  western  division,  with  its  waters  flow- 
ing into  the  Columbia,  and  navigable  the  entire  length  of  the  valley. 
The  Kogne  River  Valley  lies  in  the  southern  part,  and  the  Umpqua 
Vallej-  between  the  two.    The  waters  of  the  Rogue  River  and  the  IJmp- 
qua  break  through  the  Coast  range,  discharging  into  the  ocean.     Rogue 
Kiver  is  not  navigable,  but  the  Umpqua  is  navigable,  for  light-draught 
vessels,  to  Scottsburg,  25  miles  from  its  mouth.     The  valley  of  the  Wil- 
lamette, containing  the  oldest  settlements  in  Oregon,  is  125  miles  long, 
has  a  breadth  of  about  40  miles ;  and,  in  view  of  its  advantages  of  soil, 
chinate,  and  market  facilities,  is  considered  to  be  the  finest  and  best 
agricultural  region  of  the  Pacific  slope.     The  area  of  its  arable  lands  is 
sufficient  for  the  support  of  a  million   of    people.     The  river  flowing 
through  its  center,  with  its  innumerable  tributaries  and  rivulets,  fur- 
nish the  valley  with  a  constiint  supply  of  the  best  mountain  water  for 
agricultural  purposes,  and  with  motive  power  for  the  use  of  mills.    The 
Umpqua  and  Rogue  River  Valleys  are  equally  well  watered,  but  are 
much  smaller  and  of  more  irregular  surface. 

Western  Oregon,  throughout  its  mountain  ranges  and  along  the  coast, 
is  heavily  timbered,  while  the  valleys  consist  of  alternate  stretches  of 
timber  and  prairie.  Cedar,  pine,  fir,  hemlock,  spruce,  oak,  ash,  alder, 
soil  maple,  and  balm,  or  cottonwood,  are  the  principal  varieties  of  timber 
adapted  to  the  farmer's  use. 

Eastern  Oregon  is  on  an  elevated  plateau,  intersected  with  numerous^ 
water-courses  tiowing  in  a  general  northerly  direction  into  the  Columbia. 

Soil  and  products. — Wheat  and  oats  are  the  leading  grain  crops 
of  Western  Oregon ;  the  climate  and  soil  seem  to  have  a  special  adapta- 
tion to  their  growth,  and  to  the  maturity  and  perfection  of  the  grain. 
Com  and  barley  are  cultivated  to  some  extent,  and  good  crops  of  both 
have  been  raised  in  the  valleys ;  but  with  exceptions  in  favor  of  a  few 
localities,  they  are  not  regarded  as  being  adapted  to  the  climate.  In 
Rogue  River  Valley,  however,  barley  makes  a  good  crop,  yielding  30  to 
50  bushels  per  acre,  and  corn  is  grown  every  year  in  some  parts  of  the 
Willamette  and  Umpqua  Valleys.  In  the  Willamette  Valley  rye  and 
buckwheat  are  raised  to  a  small  extent.  The  yield  per  acre  is  from  25 
to  30  bushels  for  rye,  and  40  to  50  for  buckwhejit. 

Wheat  is  a  sure  crop  anywhere  in  Western  Oregon.  It  is  free  from 
the  ravages  of  insects,  rust,  blight,  and  other  deleterious  influences  com- 
mon to  some  sections  of  the  United  States.  Several  varieties  of  both 
winter  and  spring  wheat  are  cultivated,  and  do  well.  Winter  wheat  is 
put  in  the  ground  in  October*  or  November,  and  spring  wheat  from 
February  to  May,  according  to  season,  condition  of  ground,  &c.  The 
yield  per  acre,  oidinarily,  ranges,  from  20  to  40  bushels,  many  farmers 
claiming  that  with  reasonably  good  cultivation  an  average  of  30  bushels, 
one  year  with  another,  can  be  depended  on.  In  the  history  of  the  white 
settlement  of  Western  Oregon — a  period  of  about  thirty  years — there 
has  never  been  a  failure  of  the  wheat  crop.  The  quality  of  the  grain 
ii  superior,  attaining  to  more  than  the  ordinary  weight  per  bushel,  and 
making  a  quality  of  flour  that  commands  the  highest  prices  in  San 
Francisco  and  New  York.  A  cargo  of  wheat  shipped  in  the  spring  of 
1869  by  a  business  firm  of  Portland  to  Liverpool,  entered  into  con>peti- 
tion  with  wheat  from  all  parts  of  the  world,  and  brought  the  highest 
price  current  at  the  time. 
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Oats  are  the  principal  grain  raised  for  feed,  particularly  in  tbeUnipqua 
and  Willamette  Valleys.  Always  a  sure  crop,  the  yield  is  from  50  to 
100  bushels  per  acre.  A  large  quantity  is  shipped  every  year  to  San 
Francisco,  which  sells  from  10  to  15  cents  per  100  pound  higher  than 
those  produced  in  California.  »###•♦ 

In  the  Willamette  Valley  the  cultivation  of  flax  is  beginning  to  en- 
gage the  attention  of  farmers.  The  seed  used  is  the  Bombay  variety, 
yielding  a  large  crop  of  seed,  but  producing  a  fiber  small  in  quantity  and 
of  inferior  quality.  The  yield  ranges  from  25  to  30  bushels  per  acre. 
The  California  oil-mills  have  contracted  this  year  for  the  product  of  six 
thousand  acres  in  Linn  County,  the  seed  to  be  delivered  at  2J  cents  per 
pound ;  while  at  the  oil-mills  at  Salem,  in  this  State,  the  same  price  is 
to  be  paid  for  the  product  of  three  thousand  acres. 

Fruit  is  raised  with  unusual  success.  The  trees  come  into  full  bearing 
in  three  years  from  transplanting,  and  with  very  little  care  or  cultivation 
yield  heavy  crops  of  fruit  of  the  finest  quality.  Apples,  pears,  plums, 
quinces,  cherries,  currants,  and  all  descriptions  of  small  fruits  and  ber- 
ries have  a  special  adaptation  to  the  moist  climate  and  sea  air  of  West- 
ern Oregon.  Peaches,  apricots,  grapes,  and  that  class  of  fruits  requiring 
a  hot,  dry  climate,  do  not  succeed  so  well  in  the  northern  part  of  the 
Willamette  Valley  and  along  the  coast ;  but  in  Rogue  River  Valley, 
and  the  hilly  countrj^  west  of  it,  where  the  climate  is  hotter  and  dryer, 
more  nearly  approaching  that  of  California,  that  class  of  fruit  is  suc- 
cessfully cultivated.  Thus  far  fruit  trees  in  Oregon  have  been  entirely 
exempt  from  the  diseases  incident  to  their  cultivation  in  the  majority  of 
the  older  States. 

Among  the  grasses,  timothy,  blue  grass,  and  clover  are  the  kinds 
mostly  cultivated ;  the  former  to  a  large  extent  as  a  hay  crop.  Ort  the 
swales  and  ash  bottoms  it  yields  two  to  three  tons  per  acre,  very  often 
without  any  cultivation,  except  to  sow  the  seed  after  the  ground  has 
been  cleared  of  brush  and  burnt  over.  The  abundant  growth  of  wild 
grass  renders  unnecessary  any  extensive  cultivation  of  grass  for  pas- 
turing purposes. 

Garden  vegetables  of  all  kinds  and  the  various  root  crops  are  cultiva- 
ted very  successfully  in  all  parts,  particularly  so  on  the  timber  lands  and 
creek  bottoms,  where  the  yield  of  these  products  is  very  large.  Except 
in  a  few  instances  for  gardening  purposes,  irrigation  of  the  soil  is  not 
practiced  in  Western  Oregon.  The  abundant  rains  of  spring  and  early 
summer  together  with  the  fertilitj^  of  the  soil  render  it  unnecessary. 

Eastern  Oregon  consists  of  high  table  land  and  rolling  prairies,  with 
a  number  of  valleys  along  its  water  courses,  of  considerable  extent. 
Taken  as  a  whole,  it  is  especially  adapted  to  grazing  purposes,  although 
its  valleys  contain  farming  lands  equal  in  productiveness  to  those  of 
any  country;  and  in  many  places  the  high  prairies  have  produced  excel- 
lent crops  of  grain.  North  of  the  Blue  Mountains,  or  what  is  known  as 
the  grejit  plain  of  the  Columbia,  the  sojl  of  the  high  lands  is  a  sandy 
loam,  producing  in  its  natural  state  a  heavy  growth  of  wild  bunch-grass 
of  the  most  nutritious  quality.  In  the  central  and  southern  portions  of 
this  division  of  the  State,  the  high  lands  are  rugged  and  broken,  the 
surface  of  the  country,  sometimes  for  miles  in  extent,  being  covered 
with  broken  trap-rock ;  still,  with  the  excei)tion  of  a  few  barren  spots, 
the  growth  of  bunch-grass  is  undiminished,  either  in  quantity  or  quality. 
It  springs  up  fresh  and  green  in  the  first  warm  days  of  early  spring,  and 
in  a  few  weeks  stock  begin  to  fatten  on  it.  By  burning  over  the  ground 
a  full  growth  is  produced,  which  by  the  middle  of  October  makes  good 
grazing,  and  lasts  through  the   short  winter  of  that  section  of  the 


f 


INFORMATION   FOR   IMMIGRANTS.  191 

country.  It  "wslh  the  custom  of  the  IndiaDs  of  Oregon  in  former  years  to 
raise  large  herds  of  horses  without  providing  for  them  any  feed  for  the 
winter.  The  settlers  and  stock-raisers  there  now  raise  and  fatten  every 
year  thousands  of  cattle,  grazing  them  the  year  round.  Fat  beef-cattle, 
wintered  and  fattened  on  the  '*range,^^  have  been  shipped  down  to  Co- 
lumbia, and  thence  to  Victoria,  on  Vancouver's  Island,  to  market,  as 
early  in  the  spring  as  the  middle  of  March. 

The  valleys  of  Eastern  Oregon  have  a  rich  soil  of  black  loam,  pro- 
ducing wheat,  oats,  barley,  corn,  vegetables,  and  fruits.  Wheat  suc- 
ceeds equally  as  well  as  in  Western  Oregon,  while  barley  does  much 
better,  often  yielding  as  high  as  sixty  to  eighty  bushels  per  acre.  Corn 
makes  a  good  crop  in  many  of  the  valleys,  the  warm,  dry  summer 
weather  of  this  region  being  adapted  to  its  growth  and  maturity.  Some 
of  the  tender  fruits  and  vegetables,  as  peaches,  grapes,  melons,  toma- 
toes, and  sweet-potatoes,  are  being  cultivated  with  good  success.  To- 
bacco has  succeeded  well  in  several  instances.  In  a  general  sense,  the 
range  of  farm  products  varies  very  little  from  that  of  W^cstern  Oregon, 
making  due  allowance  for  the  different  adaptabilities  of  a  dry  climate. 
Irrigation  is  resorted  to  occasionally  for  the  better  production  of  garden 
vegetables  and  fruits ;  but  thus  lar  it  has  not  been  found  necessary  in 
the  cultivation  of  any  kind  of  grain  crops.  It  is  claimed  by  the  people 
of  Eastern  Oregon  that  for  productiveness  its  valleys  cannot  be  excelled 
on  the  Pacific  slope.  The  absence  of  timber  in  the  valleys  is,  of  course, 
a  disadvantage,  but  the  neighboring  mountains  afford  an  inexhaustible 
snpply.  Water  of  good  quality  is  plentiful  in  all  the  valleys,  but  the 
nnmber  of  springs  and  running  brooks  is  much  less  than  in  Western 
Oregon. 

Clucate. — The  various  influences  of  mountain  ranges,  extended 
plains,  contiguity  to  the  sea,  the  prevailing  winds,  and  other  causes, 
operate  to  make  a  climate  as  varied  as  are  the  peculiarities  of  its  numer- 
OQs  localitiei^.  Latitude  on  the  northwest  coast  of  America  is  no  index 
to  the  character  of  the  climate.  Astoria,  at  the  mouth  of  the  Columbia 
River,  situated  on  nearly  the  same  degree  of  latitude  as  Quebec,  has  a 
sammer  temperature  8^  cooler,  and  a  winter  temperature  30°  warmer 
than  that  place.  It  is  only  in  the  high  altitudes  of  the  mountain  ranges 
that  deep  snows  and  harsh  winters  have  any  existence  in  Oregon. 

The  first  thing  that  impresses  a  stranger  in  passing  from  Western  into 
Eastern  Oregon  is  the  very  decided  change  noticeable  everywhere  in  the 
atmosphere,  vegetation,  and  general  aspect  of  the  country.  This  is  due 
chiefly  to  the  difference  in  the  climate  of  the  two  sections.  Western 
Oregon  hns  a  wet  climate,  while  the  eastern  part  has  a  dry  one. 

The  winter  of  Eastern  Oregon,  though  of  short  duration,  generally 
brings  with  it  several  inches  of  snow  on  the  table  lands  and  in  the  val- 
leys. The  weather  is  usually  dry,  but  quite  cold.  Snow  remains  from 
three  to  six  weeks,  in  the  months  of  December  and  January,  some  sea- 
sons; in  others  ou\y  a  few  days.  The  spring  begins  in  February  and 
lasts  to  the  end  of  May,  with  warm,  x>leasant  weather,  and  rain  suffi- 
cient for  vegetation.  The  summers  are  hot  and  dry,  but  not  sultry  or 
<>ppre<ssive.  It  is  very  seldom  that  rain  falls  in  summer  or  early  fall ; 
^ilW  the  freshness  of  the  mountain  air  renders  the  days  pleasant  and  the 
nights  cool  and  refreshing.  The  range  of  the  thermometer  is  rather 
^J>ov('  the  summer  temperature  of  Western  Oregon,  sometimes  reiichinu 
tolOCP,  but  only  at  rare  intervals.  Ordinarily  the  thermometer  mdi- 
<^te8  9(P  as  about  the  highest  summer  temperature,  and  10^  as  the 
lowest  for  wintor,  althongh  these  limits  jnay  not  mark  the  extreuies  in 
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the  case  of  an  uncoinmouly  hard  winter  or  warm  summer,  occumng  once 
in  from  five  to  eig:ht  years. 

The  amount  of  rainfall  in  Western  Oregon  is  regarded  by  some  as  an 
objection  to  the  climate;  but,  though  large,  it  has  been  generally  over- 
rated. Western  Oregon  has  strictly  but  two  seasons,  the  wet  and  dry. 
An  ordinary  rainy  season  begins  early  in  November,  and  continues  to 
the  1st  of  April,  usually,  with  intermissions  of  good  weather  in  January 
and  February  of  a  few  days'  or  a  few  weeks'  duration.  These  intervals 
are  generally'  accomjianied  by  a  few  inches  of  snow,  raw,  cold  weather, 
and  sharp  frosts,  constituting  the  only  approach  to  actual  winter  to  which 
the  country  is  subject.  From  April  to  the  end  of  June  the  weather  is 
usually  warm,  pleasant,  and  showery.  The  dry  season  proper  com- 
mences about  the  1st  of  July  and  continues  to  the  end  of  October,  inter- 
rupted by  a  week's  rainy  weather  in  September.  The  prevailing  wind 
is  from  the  northwest,  a  sea  breeze  that  keeps  the  temperature  down. 
The  nights  are  cool  and  refreshing  to  men  who  do  outdoor  work,  although 
the  effect  is  not  beneficial  so  far  as  corn-raising  is  concerned.  The 
extremes  of  heat  and  cold  in  Western  Oregon  may  be  put  at  14^  for  the 
lowest  and  82^  as  the  highest  range  of  the  thermometer,  although  a  few 
instances  have  occurred  in  which  these  limits  were  passed. 

Although  a  rainy  country,  Oregon  is  not  subject  to  high  tempests, 
terrific  hailstorms,  earthquakes,  or  other  like  phenomena,  so  common 
and  destructive  in  some  States.  Observations  made  by  Government 
officers  show  that  in  twenty-one  years  Oregon  had  only  three  winds 
moving  at  the  rate  of  45  miles  an  hour,  with  a  force  of  10  pounds  to  the 
square  foot.  *  •  ##  •  *  •  • 

Market  facilities. — The  Columbia  Eiver  forms  the  northern  bound- 
ary of  Oregon,  and  is  navigable  to  the  Willamette,  100  miles  from 
the  sea,  at  all  seasons  of  the  year,  for  sea-going  vessels.  Above  the 
Willamette  it  is  navigable  by  regularly  established  lines  of  river 
steamers  to  Wallula,  a  distance  of  240  miles,  with  two  interruptions, 
one  of  6  miles  at  the  Cascades,  and  one  of  14  miles  at  the  Dalles,  where 
portages  are  made  by  means  of  railroads  forming  connections  with  the 
boats.  Above  Wallula  the  Columbia  and  one  of  its  tributaries,  the 
Snake  River,  iS  navigated  to  Lewiston  during  ])eriods  of  high  water — a 
point  in  Idaho  Territory  at  the  base  of  the  Bitter  Eoot  Mountains,  and 
over  400  miles  from  the  ocean. 

The  Willamette  River  is  navigable  to  Portland,  12  miles  from  its 
mouth,  for  ocean  steamers  and  sea-going  vessels;  and  above  Portland 
for  river  steamers  as  high  as  Harrisburg  at  all  seasons,  and  during  high 
water  as  far  as  Eugene  City,  a  distance  of  200  miles  from  Portland  by 
the  course  of  the  river.  The  Yam  Hill  and  Tualatin  Rivers,  tributary 
to  the  Willamette,  flowing  from  the  west,  are  navigable  during  periods 
of  high  water  to  the  interior  of  large  agricultural  districts  situated  in 
Yam  Hill  and  Washington  Counties. 

The  business  of  that  part  of  Oregon  drained  by  these  waters  employs 
about  thirty  river  steamboats.  All  points  of  the  Columbia,  from  the 
Dalles  down,  and  on  the  Willamette,  from  Salem  down,  are  in  daily 
communication  with  Portland.  San  Francisco  is  the  principal  nmrket 
for  the  products  of  the  Willamette  Valley,  although  a  large  trade  exists 
with  British  Columbia  and  the  lumbering  districts  of  Puget  Sound, 
and  cargoes  of  wheat,  flour,  and  other  Oregon  products  are  often  shipped 
to  the  Sandwich  Islands,  China,  Australia,  South  America,  New  York, 
and  Liverpool,  direct  from  Portland.  Farmers,  as  a  rule,  dispose  of 
their  crops  to  the  mills  located  in  their  own  neighborhoods,  or  to  dealers 
in  Portland,  who  ship  to  foreign  markets  on  their  own  account. 
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In  Eastern  Oregon  the  farmers  have  a  home  market  in  their  own 
mining  camps  and  new  settlements  and  those  of  the  Territories  of  Idaho 
and  Montana.  Consequently,  prices  rule  higher  than  in  Western  Ore- 
gon, except  in  live  stock,  in  which  there  is  very  little,  if  any,  difierence. 
Live  stock  finds  a  market  not  only  in  the  mining  districts,  but  in  the 
neighboring  States  and  Territories,  and  in  British  Columbia. 

Price  of  farming  lands. — In  Western  Oregon  farms  are  of  large 
size — generally  640  acres,  often  twice  that  size— a  natural  result  of 
the  policy  adopted  by  the  General  Government  toward  the  early  settlers. 
The  settlements  of  the  Willamette  Valley  cover  an  area  about  equal  to 
the  State  of  Connecticut,  but  its  population  is  only  about  75,000  or 
80,000.  As  a  matter  of  course,  ouly  a  small  proportion  of  the  land  is 
under  cultivation.  Land  is  che&p,  because  there  is  so  much  of  it  in  pro- 
portion to  population. 

In  Eastern  Oregon  the  amount  of  Government  land  still  vacant  is 
very  large.  The  section  of  country  known  as  the  Klamath  Lake  region, 
in  the  southwestern  corner  of  Eastern  Oregon,  is  as  large  as  the  State 
of  Ehode  Island.  About  half  of  it  is  the  liuest  kind  of  arable  prairie 
land ;  the  remainder  good  grazing  and  timber  lands,  all  well  watered. 
This  entire  section  of  country  does  not  now  contain  over  40  or  50  set- 
tlers. In  the  northern  part  of  Eastern  Oregon  is  a  strip  of  high,  rolling 
prairie  land,  10  or  15  miles  wide,  skirting  the  northern  base  of  the 
Blue  Mountains,  and  extending  from  the  Cascade  Mountains  to  the  east- 
ern line  of  the  State,  a  distance  of  150  miles.  It  is  reasonably  well  wa- 
tered ;  timber  convenient  on  the  adjacent  mountains,  and  well  adapted 
to  grain-growing,  grazing,  and  dairy  purposes.  Its  present  number  of 
settlers  is  very  small. 

Mineral  resources. — Gold  mines  were  discovered  in  Grant  and 
Baker  Counties,  in  Eastern  Oregon,  in  1861,  and  have  been  worked  con- 
tinuously every  year  since  then.  Like  the  mines  of  Southern  Oregon, 
they  are  mostly  placers  located  on  the  bars,  bauks,  and  in  the  beds  of 
streams,  and  depend  on  heavy  snows  in  the  mountains  and  an  abund- 
ance of  water  for  successful  working.  They  furnish  constant  employ- 
ment to  about  2,000  men. 

Coalmining  is  carried  on  at  Coos  Bay  to  a  considerable  extent.  The 
principal  vein  at  that  point  extends  along  a  ridge  bordering  the  bay, 
convenient  of  access  for  12  or  15  miles,  and  is  being  worked  at  present 
by  two  companies.  The  coal  is  a  good  quality  of  soft  or  bituminous 
coal,  and  finds  ready  sale  in  San  Francisco.  Vessels  are  constantly 
loading  at  the  mines,  and  departing  for  that  market.  The  coal  deposit 
has  been  worked  about  fifteen  years,  and  promises  to  be  inexhaustible. 
Coal  of  the  same  variety  has  been  found  in  large  quantities  at  several 
other  points  on  the  coast. 

Extensive  beds  of  iron  ore  exist  at  several  points  in  the  northwestern 
part  of  the  State.  At  Oswego,  six  miles  above  Portland,  on  the  banks 
of  the  Willamette  Eiver,  the  Oregon  Iron  Company  has  erected  works 
for  reducing  the  ore  of  an  extensive  deposit  in  that  neighborhood.  The 
works  of  this  company,  although  of  small  capacity,  have  supplied  the 
founderies  of  the  State  with  pig  iron  for  the  past  three  years,  and  also 
shipped  considerable  quantities  to  San  Francisco.  The  iron  is  of  very 
fine  compact  grain,  superior  for  most  kinds  of  work  to  the  best  Scotch 

LuMBERma  RESOUROlss. — It  has  already  been  stated  that  the  moun- 
tain ranges  of  Oregon  are  heavily  timbered.    The  principal  lumbering 
establishments  are  located  on  the  Columbia  Eiver,  below  the  junction  of 
the  Willamette,  and  at  various  points  on  the  coast,  where  inlets,  bays, 
H.  Ex.  1 13 
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and  arms  of  the  sea  provide  safe  anchorage  for  small  craft,  and  where 

tlie  forests  are  easy  of  access  from  navigable  waters.    In  the  interior  of 

tlie  State  are  many  small  mills  erected  for  the  purpose  of  supplying 

tlieir  own  immediate  neighborhoods,  conducted  solely  with  reference  to 

that  object. 

The  varieties  of  timber  adapted  to  general  lumbering  puriK)ses  are 

the  red,  whit^,  and  yellow  fir,  cedar,  spruce,  hemlock,  and  in  some  parts 

of  the  interior  pine  and  larch.    The  yellow  fir  is  the  main  dependence 

for  all  purposes  requiring  strength  and  elasticity.    Cedar  is  used  for 

l)ost«,  and  in  foundations  where  it  will  come  in  contact  with  the  ground, 

on  account  of  its  durable  qualities  in  such  situations.    An  excellent 

qualityof  ashis  obtained  along  the  streams  and  on  thelowlandsin  West- 

i»rn  Oregon,  suitable  for  various  mechanical  purposes ;  but  there  is  no 

hickory  or  other  timber  suitable  for  wagon  or  carriage  work.    Lumber, 

like  other  Oregon  products,  finds  its  principal  market  at  San  Francisco 

and  in  the  southern  part  of  California.    On  the  Columbia  River,  below 

the  junction  of  the  Willamette,  there  are  a  number  of  small  mills  in 

operation.    Two  of  the  largest  have  a  capacity  of  15,000  feet  per  day 

each.    The  others  average  from  3,000  to  10,000  feet  per  day.    One  is  now 

in  course  of  construction  at  the  mouth  of  the  river  calculated  to  cut 

from  40,(MX)  to  50,000  feet  every  ten  hours.    A  small  part  of  the  lumber 

made  on  the  Lower  Columbia  is  consumed  at  Portland ;  the  bulk  of 

it  goes  to  San  Francisco,  China,  South  America,  the  Sandwich  Islands, 

and  Mexico. 

•  ••••••• 

Schools. — The  school  fund  of  this  State  is  under  the  management  of 
a  board  of  commissioners,  who  loan  it  at  the  rate  of  ten  per  cent,  per 
annum  interest,  secured  by  mortgage  on  real  estate.  This  fund  amounted 
in  1808  to  $242,228,  bringing  an  annual  interest  of  $24,222,  to  be  dis- 
tributed by  law  to  the  several  counties  for  common  school  purposes,  the 
amount  to  which  each  county  is  entitled  being  determined  by  a  census 
of  its  children  of  the  prescribed  age.  Each  county  levies  a  tax  yearly 
for  common  school  purposes,  and  each  school  district  is  authorize  by 
law  to  levy  a  tax,  in  addition,  sufficient  to  make  the  schools  free  to  all 
and  to  keep  them  open  the  entire  year.  This  is  the  case  in  all  of  the 
larger  towns  and  most  populous  districts. 

Emigrant  routes  to  Oregon. — From  all  parts  of  the  country  on 
the  Atlantic  sea- board  there  are  two  practicable  routes  of  travel  to 
Oregon. 

Ist.  By  railway,  across  the  continent.  This  is  the  more  expeditious 
route  of  the  two,  and  for  emigrants  for  any  point  in  the  Western  States 
is  preferable  to  the  other.  Through  tickets  to  San  Francisco  can  be 
purchased  at  all  the  large  cities  of  the  Atlantic  States,  making  the 
connection  with  the  main  line  of  road  at  Chiciigo  or  Omaha.  Tlie 
usual  time  consumed  in  making  the  trip  to  San  Francisco  is  about  seven 
days  from  New  York  and  six  from  Chicago.  From  San  Francisco  to 
Portland,  Oregon,  the  trip  is  made  by  ocean  steamer  in  about  four 
days ;  distance,  640  miles. 

2d.  From  New  York  to  San  Francisco  by  ocean  steamer,  via  Panama. 
The  steamers  of  the  Pacific  Mail  Steamship  Company  leave  New  York 
on  the  5th  and  21st  of  each  month  ;  time  to  San  Francisco,  twenty-two 
days.  The  fai'e  by  this  route  is  somewhat  subject  to  fluctuation,  but 
always  lower  than  the  fare  by  railway.  Passengers  by  this  route  are 
allowed  a  larger  quantity  of  baggage  free  than  by  railway,  and  would 
not  have  to  pay  as  high  rates  on  extm  baggage.   • 
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NEVADA. 

Area,  29,319,680  acres.    Population  in  1870,  42,491. 

Can  land  bepurclmsed  or  rented  in  your  district  suitable  for  small  farms 
on  favorable  terms  f 

White  Pine,  Esmeralda,  Humboldt :  yes,  it  can.  Lander :  only  a 
limited  number  of  farmers  are  required  here,  as  it  does  not  pay  to  raise 
more  than  enough  for  home  consumption.  Storey :  there  is  no  farming 
land  in  this  division.    Ormsby  and  Nye :  the  same. 

What  is  the  price  per  acre  of  small  improved  farm^  f  State  what  pro- 
portion has  been  under  cultivation^  hoiv  much  is  fenced^  and  the  hind  of 
buildings? 

Lyon  and  Churchill:  all  mineral  lands.  White  Pine:  very  little 
improved  Government  or  State  lands ;  scarcely  any  under  cultivation. 
Lander:  about  $5  per  acre;  about  one-tenth  under  cultivation  and 
fenced ;  buildings  usually  adobe,  and  not  verv  good.  Esmeralda : 
very  little  land  fenced  in  this  county ;  from  $4  to  $10  per  acre ; 
wooden  buildings.  Storey :  principally  mining  land.  Ormsby,  Hum- 
boldt, and  Nye :  the  same. 

What  is  the  priee  per  acre  of  unimproved  landj  wliat  proportion  is  cleared j 
and  how  much,ifany^  is  fenced  f 

Lyon  and  Churchill:  very  small  proportion  tillable.  White  Pine: 
$1  25  per  acre,  generally  prairie.  Lander,  Esmeralda,  Humboldt,  and 
Nye :  Government  price ;  all  cleared  by  nature ;  none  fenced. 

What  is  the  yearly  rent  of  small  improved  farms  f  If  rented  on  shares^ 
tchat  share  does  the  owner  receive  f  Does  the  latter  provide  stocky  imple- 
ments^ or  seeds  f 

Lander :  farms  are  invariably  rented  on  shares ;  the  owner  finds  seeds 
and  implements,  and  gets  one-third  of  the  product.  Esmeralda :  where 
the  owner  finds  teams,  seeds,  and  implements,  he  receives  one-half; 
otherwise,  one-third.  Humboldt:  there  is  no  fixed  rental  value;  on 
shares,  the  lessee  usually  receives  one-half  of  the  crop,  the  lessor  finding 
the  seeds,  &c. 

What  are  the  <iMef  articles  of  production^  and  what  are  the  present  prices 
of  some  of  them  f 


Articles  of  production. 

Prices, 

Counties. 

Wheat per  pound. . 

Corn do 

Barley do 

Do do 

Do do 

Potatoes do 

Do do 

Do do 

Oats do 

Rye do 

(0  06 
03 
03 
03i 
04 

03 
05 
05 
04 

Esmeralda. 

Esmeralda. 

Lyon,  ChurchiU. 

Lauder. 

Esmeralda. 

Lyon,  Churchill. 

Lander. 

Esmeralda. 

Esmeralda. 

Esmeralda. 

• 

Storey,  Ormsby,  and  Nye  produce  bullion. 

What  is  tlie  distance  to  a  market  toicn,  a  railroad  station,  or  a  steamboat 
landing  f 

Esmeralda  and  White  Pine :  120  miles  to  railroad.  Lander :  a  rail- 
road runs  through  the  north  end  of  the  county,  90  miles  from  Austin. 
Storey :  22  miles.    Humboldt :  20  miles.    Nye :  180  miles. 
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What  is  the  genei^al  quality  of  land  and  the  kind  of  timber  f 

Lyon  and  Churchill :  mineral  land  ;  pine  timber.  White  Pine:  land 
good,  but  requires  irrigation;  timber — mountain  mahogany  and  dwarfish 
pine.  Lander :  plenty  of  land  of  good  quality,  but  no  water  to  irrigate 
with,  and  no  timber  except  a  little  on  the  mountains.  Esmeralda :  in 
the  valleys  and  on  the  streams  there  is  good  farming  land ;  the  wood  is 
nut-pine.  Storey :  the  lands  are  of  a  semi-desert  character ;  the  timber 
is  nut-pine  or  piiion ;  it  has  all  been  cut  for  fuel  or  furnace  wood. 
Ormsby :  good  land ;  pine  timber.  Humboldt :  generally  desert,  with  a 
few  fertile  spots;  timber  of  two  kinds — stunted  pine  and  mountain 
mahogan3\    Nye :  birch  and  small  nut  pine. 

For  what  kind  of  labor  is  tliere  a  demand  f 

Lyon  and  Churchill :  miners.  White  Pine  and  Nye :  none.  Ormsby : 
wood-choppers.  Lander  and  Esmeralda:  miners,  $4  per  day;  also 
farmers  and  wood-choppers.  Storey:  miners  and  mechanics.  Hum- 
boldt :  miners,  mill-hands,  farm  laborers,  and  mechanics. 

What  mills  or  factories^  if(^nyj  are  in  operation  or  in  progress  requiring 
skilled  labor  f 

Lyon  and  Churchill :  quartz-mills,  crushing  and  working  ores.  White 
Pine,  Esmeralda,  and  Humboldt:  quartz-mills.  Ormsby:  quartz-mills 
and  saw-mills.  Storey :  thirty-six  quartz-mills,  containing  an  aggregate 
of  623  stamps;  1,510  horse-power  is  emi>loyed  therein;  they  afford 
facilities  for  crushing  850  tons  per  day. 

Are  tliere  in  your  vicinity  any  railroads  or  other  public  works  in  progress 
requiring  common  labor  f    If  so^  how  far  distant  f 

Lyon  and  Churchill :  Virginia  and  Truckee  Railroad,  4  miles  distant. 
Ormsby  :  about  20  miles  distant. 

Please  state  any  advantages  which  your  district  can  offer  to  laborers^ 
mechanics^  or  small  farmers.  Is  tliere  much  landy  of  good  quality  and  icell 
wateredy  yet  unoccupied  f 

Lyon  and  Churchill :  the  advantages  are  chiefly  in  favor  of  miners, 
mill-wrights,  engineers,  &c.  White  Pine :  almost  unlimited  facilities 
for  grazing  and  stock-raising.  Lander :  plenty  of  good  land,  but  not 
well  watered.  Esmeralda :  the  land  in  this  county  has  to  be  irrigated 
from  streams ;  we  have  plenty  of  good  quartz  ledges  in  this  county,  but 
the  mill-men  charge  $25  per  ton  for  crushing.  Storey  :  laborers,  $3  50 
per  day ;  mechanics,  $6  to  $7 ;  miners,  $4.  Ormsby :  there  is  a  demand 
for  common  laborers  and  mechanics  at  good  wages.  Humboldt:  steady 
work  and  high  wages  for  mechanics  and  miners.    Nye :  none  at  present. 

What  are  tlie  prices  of  ordinary  farm  stock,  sound  and  in  good  condition  f 


Connties. 


Working 

oxen, 
per  pair. 


Lyon 1225 

'W^hite  Pine '  100 

Lauder 150 

EHiueralda $100  to  150 


Stoi^y 

liuuiboldt 


Average 


150 
150 

1150 


Working 

horses, 

each. 

Working 

males, 

each. 

Milch  cows, 
each. 

1175 

180  to  100 

75 

75  to  150 

100 

125 

#200 
150 
100 
$100  to  200 
150 
200 

$100 
40 
40 
$40  to  100 
60 
60 

1112  91 

$158  33 

$61  66 

Sheep, 
each. 


Hogs,  each. 


$2  50to3  50 
6c.  lb.,  on  ft. 


3  50 
$4  75 


$7  {$20,  in  coin. 
5  $12 

$10  to  30 
2  50to6 
10c.lb.,onft. 
$15,  in  coin. 


$14  25 
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WASHINGTON  TEEEITORY. 

Area,  112,730,240  acres.    Population  in  1870,  23,955. 

Can  land  be  purchased  or  rented  in  your  district  suitable  for  small  farms 
on  favorable  terms  f 

Walla-Walla  and  Stevens :  it  can ;  there  is  a  great  amount  of  public 
land  not  taken  up. 

What  is  the  price  per  acre  of  small  improved  farms  f  State  what  pro- 
portion ha^  been  under  cultivation^  how  much  is  fenced^  and  the  hind  of 
buildings  ? 

Walla- Walla :  from  $5  to  $20  per  acre ;  all  or  a  part  of  it  under  cul- 
tivation and  fenced ;  buildings  frame  or  log.  Stevens :  about  $5  per 
acre ;  the  improvements  are  much  the  same  as  in  all  new  countries, 
viz,  log  buildings. 

What  is  the  price  per  acre  of  unimproved  landj  what  proportion  is  cleared^ 
and  how  much^  if  any,  is  fenced  f 

Walla- Walla:  nearly  all  the  farming  land  in  this  county  is  prairie, 
the  price  ranging  from  $1  25  to  $5  per  acre;  no  clearing  required. 
Stevens :  Government  lands  are  open  for  preemption  at  $1  25  per  acre. 

^hat  is  the  yearly  rent  of  small  improved  farms  f  .  If  rented  on  shares^ 
what  share  does  the  owner  receive  f  Does  tlie  latter  provide  stocJcj  imple- 
niefitSy  or  seeds  f 

Walla- Walla :  farms  may  be  rented  on  good  terms.  Stevens :  the 
owner  furnishes  stock  and  seed  and  receives  one-third  of  all  the  pro- 
duce. 

What  are  the  chief  articles  of  production^  and  what  are  the  present  prices 
of  two  or  three  of  them  f 

Walla- Walla :  wheat,  $1  per  bushel ;  oats,  75  cents  5  barley,  2  to  2^ 
cents  per  pound  ;  potatoes,  Irish,  1 J  cents  "per  pound ;  sweet-potatoes, 
5  to  6  cents.  Stevens :  wheat,  $2  per  bushel ;  oats,  $1 ;  vegetables,  from 
$1  to  (5. 

What  is  the  distance  to  a  market  toum,  a  railroad  station,  or  a  steamboat 
landing  f 

WaUa- Walla:  the  city  of  Walla- Walla  is  a  market  town,  distance  5 
to  30  miles ;  no  railroad  stations ;  nearest  steamboat  landing  32  miles. 
Stevens :  the  produce  of  this  county  is  taken  to  mining  camps,  from  75 
to  500  miles  distant. 

What  is  the  general  quality  of  land  and  the  kitid  of  timber  f 

Walla- Walla :  blai'/k  rich  alluvial  soil  with  some  clay  ;  timber — birch, 
alder,  pine,  flr,  cotton  wood,  balm,  locust,  and  yew.  Stevens :  the  land 
is  extremely  fertile;  mostly  black  loam ;  pine,  flr,  turmeric,  birch,  and 
cedar. 

For  tchat  hind  of  labor  is  there  a  demand  f 

Walla- Walla:  all  kinds.  Stevens:  farm  laborers  and  some  skilled 
workmen  would  find  employment. 

What  mills  orfactorieSy  if  any,  are  in  operation  or  in  progress  requiring 
shilled  labor  f 

Walla- Walla :  flour  and  saw  mills  and  sash,  door,  and  blind  factories. 
Stevens :  three  grist-mills  and  two  saw-mills ;  one  of  the  saw-mills  be- 
longs to  the  Government. 

Are  there  in  your  vicinity  any  railroads  or  other  public  worhs  in  progress 
requiring  common  labor  f    If  so,  how  far  distant  f 

Walla- Walla :  we  expect  soon  to  see  the  Northern  Paciflc  Railroad 
commenced  which,  when  in  operation,  will  make  this  a  great  country. 
Stevens :  the  Northern  Paciflc  EaUroad  about  75  miles  from  here. 
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Please  state  any  advantages  ichich  your  district  can  offer  to  Inborers^  me- 
clianicsj  or  small  farmers.  Is  there  much  landj  of  good  quality  and  tcell 
tcateredj  yet  unoccupied  f 

Walla-Walla :  there  is  plenty  of  good  land  yet  unoccupied,  and  water 
for  irrigation  is  easily  obtained.  Stevens :  this  county  contains  about 
30,000  square  miles,  and  only  about  one-twentieth  of  it  is  now  occu- 
pied ;  about  300  settlers  have  come  into  the  southern  part  of  the  county 
this  year;  gold  is  found  almost  everywhere,  but  the  county  has  not 
been  thoroughly  prospected  yet. 

What  are  the  prices  of  ordinary  farm  stocJc,  sound  and  in  good  condition  f 


Counties. 

Working 

oxen, 
per  pair. 

Walla- Walla 

$80  to  150 

Stevens 

135  1 

Average 

8130  i 

Working 

boneii, 

each. 


IIOO  to  150 
75  to  100 


$106 


Working 

mules, 

each. 


1125  to  300 
100 


#131 


Milch  cows, 
each. 


130  to  50 
45  to  70 


$48  50 


Sheep, 
each. 


Hogs. 


|225to4  00   4to6cts.lb. 
10  00  $5to30each. 


13  ISi 


TEREITORY  OF  MONTANA.* 

Area,  92,016,640  acres.    Population  in  1870,  20,594. 

Can  land  he  purchased  or  rented  in  your  district  suitable  for  small  farms 
on  favorable  terms  f 

Lewis  and  Clarke :  yes ;  laud  newly  surveyed  is  now  subject  to  entry 
at  Government  price.    Deer  Lodge  and  Gallatin  :  yes. 

What  is  the  price  per  acre  of  small  improved  fanns  f  State  what  pro- 
po^iion  has  been  under  cultivation^  how  much  is  fenced^  and  the  kind  of 
buildings. 

Small  improved  farms  are  valued  according  to  the  improvements  upon 
them  ;  well  improved,  they  are  valued  at  from  $3  to  $5  per  acre ;  gene- 
rally log  buildings.  Deer  Lodge :  from  $10  to  $30.  Gallatin :  $1  to  $10 
per  acre. 

What  is  the  price  per  acre  of  unimproved  laiidj  what  proportion  is  cUaredj 
and  how  much^  if  €iny^  is  fenced  f 

Lewis  and  Clarke:  $1  25  per  acre ;  all  bottom  land  is  free  from  tim- 
ber ;  the  hills  are  covered  with  pine,  spruce,  and  fir;  the  borders  of  the 
streams  produce  cottonwood  and  aspen.  Deer  Lodge:  unimproved 
land  has  no  value,  the  entire  valleys  being  one  great  pasture  and  re- 
quiring no  fences.  Gallatin:  $1  60  per  acre.  Government  price;  none 
fenced. 

What  is  the  yearly  rent  of  small  improv^  farms?  If  rented  on  shares, 
what  share  does  the  owner  receive  f  Does  the  latter  provide  stock,  vnple- 
ments,  or  seeds  f 

Lewis  and  Clarke :  nearly  all  are  rented  on  shares,  generally  the  owner 
supplying  the  stock  necessary  to  work  the  same,  and  receiving  in  some 
localities  one-half,  and  in  others  two-thirds  of  the  product.  Deer  Lodge 
and  Gallatin :  the  owner  furnishing  team,  seeds,  &c.,  receives  one-half 
the  i)roduct. 


*  Omitted  in  the  Northwestern  States  and  Territories. 
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What  are  the  chief  articles  of  production^  and  tchat  are  the  present  prices 
of  two  or  three  of  them  f 


Articles  of  production. 

Prices. 

Counties. 

Wheat per  pound. . 

Do per  bushel.. 

Do do 

Barley per  pound . . 

Do per  bushel . . 

Oats per  bushel . . 

Do per  pound. . 

Potatoes do 

Turnips do 

$0  03 
2  00 
2  50 

2  00 
2  00 

3 
2 

Lewis,  Clarke. 

Gallatin. 

Deer  Lodge. 

Lewis,  Clarke,  Gallatin. 

Deer  Lodge. 

Deer  Lodge.  . 

Gallatin. 

Lewis,  Clarke. 

Lewis,  Clarke. 

What  is  the  distance  to  a  market  townj  a  railroad  station^  or  a  steamboat 
landing  f 

Lewis  and  Clarke :  Helena  is  the  chief  market  town  of  this  county ; 
nearest  steamboat  landing,  Fort  Benton,  120  miles;  railroad  station 
450  miles.  D«er  Lodge :  We  have  a  home  market  at  the  mining  camps. 
Gallatin  :  100  miles  to  market  town,  400  miles  to  railroad  station,  240 
miles  to  steamboat  landing. 

What  is  the  general  quality  of  land  and  the  Mnd  of  timber  f 

Lewis  and  Clarke :  bottom  land  rich  loam  ;  upland  well  timbered  with 
pine,  spruce,  fir,  aspen,  and  Cottonwood.  Deer  Lodge :  the  soil  is  the 
best  sand  loam ;  the  timber  is  every  variety  of  pine.  Gallatin :  land 
good;  pine  and  cotton  wood  timber. 

For  what  kind  of  labor  is  there  a  demand  f 

Lewis  and  Clarke :  farmers,  mechanics,  teamsters,  and  female  laborers 
are  in  great  demand.  Deer  Lodge :  miners,  farm  hands,  and  all  kinds 
of  mechanics.    Gallatin :  farm  hands. 

What  mills  or  factories^  ifdnj/y  are  in  operation  or  in  progress  requiring 
skilled  labor  f 

Lewis  and  Clarke :  one  flour-mill,  six  quartz-mills,  one  distillery,  and 
four  breweries.    Deer  Lodge:  quartz-mills.    Gallatin:  none. 

Are  there  in  your  vicinity  any  railroads  or  other  public  works  in  progress 
requiring  common  labor  f    If  sOy  Jwwfar  distant  f 

Lewis  and  Clarke:  none  in  progress ;  the  Northern  Pacific  Railroad  is 
contemplated ;  when  built  it  will  run  600  miles  through  this  Territory. 
Deer  Lodge :  the  same.    Gallatin  :  none. 

Please  state  any  advantages  which  your  district  can  offer  to  laborerSy  me- 
chanicSj  or  small  farmers.  Is  there  much  landj  of  good  quality  and  well 
watered^  yet  unoccupied  f 

Le\#is  and  Clarke :  the  advantages  offered  to  all  kinds  of  skilled  and 
common  laborers  are  very  great ;  wages  are  high,  and  the  cost  of  living 
is  comparatively  small ;  the  quantity  of  good  land  unoccupied  is  very 
greatly  in  excess  of  the  quantity  occupied.  Deer  Lodge :  we  offer  la- 
borers $5  a  day  as  miners,  and  $50  per  month  as  farm  hands.  Gallatin : 
plenty  of  land  unoccupied  and  still  in  the  hands  of  the  Government. 
What  are  tlie  prices  of  ordinary  farm  stocky  sound  and  in  good  condition  f 


Connties. 

Working 

oxen, 
per  pair. 

Working 

hoi-ses, 

each. 

Working 

mnles, 

each. 

Milch  cows, 
each. 

Sheep,  each. 

Hogs,  per 
pound. 

Lewig  and  Clarke 

Gallatin 

1150 
150 
125 

1157 
200 
125 

1200 
250 
125 

♦55 
50 
75 

112 

21  contfl. 
12  cents. 

Deer  Lodge 

6 

25  cents. 

Average - 

1141 

1160 

I19L 

•60 

19 

19  cents. 
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A  statement  of  the  nationalities  of  Immigrants  arrived  in  the  United  States  during  the  quarter 

ended  March  31,  1871. 


Countries  of  last  residence. 


England 

Ireland 

Scotland 

Wales 

Great  Britain,  not  specified*. 


Total  United  Kingdom 

Germany 

Austria 

Sweden 

Norway 

Denmark 

Holland 


Belffiam 

Svritserland 

France  

Spain 

Portugal  — 

Italy 

Greece 

Turkey 

Russia 

Poland 

China 

Japan 

India 


South  Africa 

Morocco 

Canada 

Nova  Scotia 

New  Brunswick 

Prince  Edward  Island 

Newfoundland ^ 

British  North  American  Provinces,  not  specified 

Mexico 

Venezuela 

Guiana 

Brazil 

Argentine  Bepublio 

Cuba 


Haytl 

Jamaica 

Porto  Rico 

Bahamas 

Barbadoes 

Caribbees 

West  Indies,  not  specified. 

Azores 

Bermudas 

Australia 


Total  immigrants. 


Males. 


4,084 

2,923 

692 

82 

789 


Females. 


8,570 

3,659 

259 

218 

71 

40 

100 

8 

352 

157 

65 

2 

276 

1 

3 

8^ 

36 

297 

17 

1 

1 

9 

1,232 

1,576 

1 

] 

2 

9 

74 

1 

1 

2 

7 

73 

3 

4 

3 

33 

1 

3 

3 

12 

2 

2 


17, 172 


TotaL 


1,776 
1,565 

381 
53 

352 


4.127 

2,252 

160 

78 

4 

7 

18 

2 

119 

170 

17 

1 

65 


57 
29 
14 


746 

885 

1 


12 
1 
1 
1 
6 

38 


3 

41 


1 

7 


8,874 


5,860 

4,4ee 

1,073 

135 

1,141 


12,697 

5,911 

419 

296 

75 

47 

118 

10 

371 

333 

82 

3 

341 

1 

3 

140 

67 

311 

17 

1 

1 

9 

1,978 

2,461 

2 

1 

6 

9 

86 

2 

2 

3 

13 

111 

3 

7 

3 

74 

1 

3 

4 

19 
2 
3 


26,046 


'  The  greater  part  of  this  number  should  probably  be  added  to  those  from  IreUnd. 


TABLES 


SHOWING 

THE  AVEEAGE  WEEKLY  WAGES  PAID  IN  THE   SEVERAL 
STATES  AND  SECTIONS  FOR  FACTORY,  MECHANICAL, 
AND  FARM  LABOR ;  THE  COST  OF  PROVISIONS, 
GROCERIES,  DRY  GOODS,  AND  HOUSE 
RENT  IN  THE  VARIOUS  MANU- 
FACTURING DISTRICTS  OF 
THE  COUNTRY,  IN 
THE   YEAR 
1869-70. 
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FACTORY  LABOR. 


COTTON  MILLS. 


Table  ahowing  the  average  rates  of  wages  paid  to  persons  employed  in  the  cotton-mills  of  the 
several  Slates  in  the  year  1869  ;  also,  the  rates  paid  in  Great  Britain  in  1866  as  compared 
with  the  average  (gold)  rates  in  the  United  States  in  1869. 


Occapatlon. 


CABDIKO. 

Overseer 

Pickor  tenders 
Rail\ray  tenders 
Drawinj^-framo 

tenders 

Speeder  tenders 

Picker  boy 

Grinders 

Strippers 

BPIXXINO. 

Overseer  

Mule  spinners  . 
Mule  backside 

piecers  

Frame  spinners. 

DRESSING. 

Overseer 

Second  hand  . . . 

Spoolers 

Warpers 

Dravrers    and 

tw^isters 

Dressers 

WEAVnfO. 

Overseer 

"Weavers 

Drawing-  in 
hands 

REPAIBSHOP.KN 
GIME-BOOH,  AC. 

Foreman 

Wood  workers  . 
Iron  workers  .. 

Enj^neer 

Laborers 

Overseer   in 
oloth  room . . . 


AVERAGE  WEEKLY  WAGES  OB  EABXIXG8  IN— 


t 

3 

m 

o 


•21 

7 


50 
50 


6  50 


4  00 

4  41 

5  75 

5  65 

3  50 

4  35 

10  00 

8  84 

7  25 

.  7  27 

22  00 

10  87 

3  50 

4  40 


20  00 
11  78 

4  10 

5  50 

5  75 
11  10 


21  00 
7  00 

6  00 


23  00 
14  25 
13  18 


8  00 
17  50 


|18  03 
7  50 
4  57 


16  83 
11  64 

3  21 
5  20 


17  60 

10  66 

4  64 

5  61 

6  24 

11  43 


15  52 
6  23 

4  62 


15  87 
12  96 

12  13 

13  80 
9  08 

11  67 


123  40 
8  25 
4  28 


44 

50 
80 


9  80 
7  70 


21  00 
11  75 

3  14 
6  75 


21  00 

13  10 
6  50 
6  10 

6  00 

14  00 


22  20 

7  71 

7  00 


• 

1 

s 
3 

• 

%  ■ 

« 

I 

>^ 

1 

g 

^ 

3 

a 

9 

9 

► 

>» 

« 

a 
a 

& 


#17  00 
7  80 
3  50 


5 
6 


00 
12 
6  25 
9  08 
9  50 


15  60 
9  50 

2  85 
5  00 


13  75 
9  00 
5  00 
5  75 

5  00 
11  25 


18  33 
8  00 

7  50 


«16  60 
7  00 
4  60 

4  66 

6  00 
4  00 
9  50 

7  00 


17  50 
9  30 

2  50 

3  25 


16  50 

14  40 

4  55 

4  68 

6  00 
11  80 


15  00 
8  00 

6  30 


23  66 

18  00 

15  80 

15  00  1 

15  27 

13  16 

14  30 

18  00 

8  75 

9  33 

• 

17  75 

15  00 

17  00 

16  25 

11  75 

9  00 

8  66 

11  00 


115  00 
7  00 
4  00 

4  00 

5  50 

125  00 

7  00 


112  00 

7  95 


8  00 
6  00 


15  00 
10  00 

3  50 
3  50 


13  50 


4  25 


15  00 


15  00 


10  50 

12  00 

8  00 

12  00 


7  00 


16  00 
14  00 

2  00 


16  00 
10  00 


11  00 


10  00 
12  50 


4 
4 


20 
72 


8  70 
7  92 


20  00 
9  10 

1  80 

2  12 


5  25 

3  75 

4  00 


7  34 


15  00 
15  00 


8  25 

9  60 


> 

9 

a 

6 


118  03 

7  42 
4  02 

4  25 

5  41 

4  78 

8  72 
7  23 


17  50 

10  85 

2  48 

3  52 


15  27 

11  80 

5  10 

4  49 

4  75 
14  10 


16  25 
8  23 

6  23 


15  22 
14  98 

12  72 

13  40 

8  87 

12  18 


US  GOLD. 


a® 


113  87 
i  71 
3  09 

3  27 

4  16 
3  68 
6  70 

5  56 


13  46 
8  35 

1  90 

2  70 


11  73 
9  OH 
3  92 
3  46 

3  65 
10  85 


12  50 
6  33 

4  80 


11  70 
11  52 

9  79 
10  31 

6  82 

9  37 


♦7  97 
2  35 

1  92 

2  75 
2  75 
2  35 
5  37 
4  26 


7  42 
5  36 

1  65 

2  37 


s  a 


E   U 

&  >  a 

^  -"a 
zt: 

i    •■     ""  ^ 


2  47 

3  85 

3  30 


10  00 
4  54 

2  61 


74.  03 

142.98 

6L45 

5L27 
56.59 
24.76 
30.51 


81.40 
55.78 

15.15 
13.92 


58.70 
10. 13 

10.60 


25.00 
39.42 

83.91 


7  42  55.  27 

7  42  31.  94 

6  60  I  50.  21 

4  50  51.55 


Note.— Hours  of  labor  per  week  in  the  United  Stat4>s,  (gen«rally,)  66 ;  in  Great  Britain,  60.    Average 
excess  of  wajjes  paid  in  tne  cotton-mills  of  the  United  States  in  1869  (gold)  over  the  rates  in  Great 
Britain,  39.9  per  cent.    Omitting  overseers,  the  average  weekly  earnings  of  operatives  in  the  cotton 
mills  of  the  United  States  in  1869  was  |5  56,  gold,  and  in  Great  BHtaiu  |3  89. 
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PAPER-MILLS. 

Table  shomng  the  average  weekly  wages  of  persons  employed  in  paper-mills  in  the  United 
States,  in  me  year  1669 ;  aUo  the  rates  paid  in  England  in  1867  and  1868,  as  compared 
therewith. 


Ocoapation. 


MachiDe-tenders 

Assistant 

Kag-cntters,  (ma]e«) 

Kas-cutters,  (females) 

Loftmen  or  dyers 

Caleiider-Dien 

Calender-women 

Finishers 

£ngine-men 

Engine-helpers 

Bleachers 

Sizers 

Paper-sorters,  (women) 

MiUwrighta 

Masons 

Engineers 

Laoorers,  or  unskilled  workmen. 

Apprentices,  or  boys 

Foremen,  or  overseers 

Carpenters 

Blacksmiths 

Firemen 


AVBRAOB  WAGES  OB  EABKINOB  IK— 


I 


$16  87 
9  43 

10  13 
5  81 

14  33 

15  50 
5  50 

13  31 

14  10 

11  00 
10  03 


11 
5 


50 
81 


SO  50 


18  00 
10  35 
6  00 
28  00 
15  33 


11  33 


1 

> 


$13  50 
8  25 
6  00 
4  00 


13  00 
4  50 
13  00 
18  00 
10  50 
13  00 


16  50 

13  00 

15  00 

8  35 


37  50 

13  50 

13  00 

9  50 


.s 


$15  83 

8  35 
11  35 

4  40 

13  00 

9  00 
4  00 

11  75 

14  30 
9  84 

10  67 
13  00 


19  00 

16  50 
13  50 

9  33 

4  70 

19  40 

17  25 
16  50 

8  30 


$13  75 

$14  99 

8  64 

11  33 

9  69 

4  10 

4  58 

9  00 

11  78 

13  17 

4  00 

13  50 

11  75 

9  00 

9  66 


15  00 


9  33 

4  75 

31  66 

15  00 


10  35 


I 

QQ 

•s 


4  50 
13  39 

13  01 
10  09 

10  74 

11  75 

5  81 
17  75 

14  35 

15  50 
929 
5  15 

26  64 

15  27 

14  25 

9  84 


\S  GOLD  AT  1.30. 


CO 


s 

t3 


$11  53 

6  65 

7  45 
3  53 
9  06 
9  36 
3 
9 


46 
53 


10  01 


76 
81 
83 
47 


13  65 

10  96 

11  93 
7  14 
4  00 

30  50 

11  74 

10  96 

7  57 


3 


S  &  « 

><si  S 

fci  c  > 

Pi 


$6  50 

77.38 

13  87 

4  00 

86.85 

1  75 

100.  00 

4  00 

136.50 

1  75 

97.14 

6  50 

46.62 

6  56 

52.59 

:3  87 

4 
4 
1 
7 


50 
44 
75 
00 

6  35 

7  85 
4  67 
3  50 
9  00 
6  63 


4  50 


73.56 
78.38 

155.71 
95.00 
75.36 
64.44 
52.89 
60.00 

137.  77 
77.34 


68.22 


*  Average  advance  in  rates  paid  in  the  United  States  in  1869  over  those  of  England  in  1867, 83  per  cent. 

tBoys.  X  Females. 

MUSICAL  INSTRUMENTS. 

Table  showing  average  rates  of  weekly  wages  paid  to  persons  employed  in  musical  instrument 

factories  in  the  year  1869. 


Piano- fortes. 


Regulators,  (action) 
Regulators,  (tone) . . 

Case-makers 

Top-makers 

YamiAhers 

Polishers 

Small  workers 


I 

I 
I 


$18  44 
17  00 
19  41 
31  83 
22  41 


I 
s 

an 

I 


$28  00 
30  00 
22  50 
21  00 
16  00 
24  00 
18  00 


I 


$23  22 
23  50 

20  96 

21  42 
19  20 


Piano-fortes. 


Strineer  and  tuner 

Finishers 

Machinista 

Key^makers 

Board-makers 

Wood- workers,  (by  ma- 
chinery)   


I 

CO 

I 

a 


$24  68 
25  02 
19  02 
17  71 
21  36 

16  78 


I 

CO 

I 


m 

> 

es 

g 

e 

^« 

® 


$23  50 
22  00 


$33  59 
23  51 


Organs. 


General  action 
Case-makeirs  . . 
Chest^makers . 
Top-makers — 

Tnners 

Draughtsmen . 

Mechanics 

Boys 


Wages. 


$18  00 
18  00 

18  00 

19  25 
31  50 
16  50 
15  00 

6  43 


Organs. 


Voicers 

Pipe-makers,  (metal) 
Pipe-makers,  (wood) 

Bellows 

Decorators 

Clerks 

Laborers 

Foremen 


Wages. 


$26  00 
34  90 
19  38 
19  93 

16  00 

17  56 
12  00 
24  00 
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IRON  FOUNDERIES  AND  MACHINE  SHOPS. 

Table  showing  the  average  weekly  v?ages  paid  to  persona  employed  in  the  iron  founderies  and 
iHMchine  shops  of  the  New  England,  Middle,  and  Western  States ;  also  the  average  rates  in 
various  sections,  in  the  year  1869. 


OccapatioQ. 


Iron-molflers 

Machiniiita,  beat 

Machinists,  ordinary 

MacliiiiiHtD,  iuferior    , 

Helpers , 

Boiler-makers 

Helpers 

Riveten* 

Holders  on 

FlaDgers 

Helpers 

lilacksiuiths 

Helpers 

Foreineu 

En^iineers 

Pattern-makers   and   car- 
penters   

AsHistants 

LaborerR,  carters 

A  pprentices 

Millwright* 

As«fstant« 

Brass-founders 

FitterM 

Turners 


^ 


B 

eS  • 


112  84 

14  37 

13  90 

6  00 

10  50 


6  00 


15  00 

'26  66 


14  35 


10  50 

6  00 

31  00 


117  00 

15  50 

11  86 

9  33 

7  94 


§ 
I 


0 


113  50 
15  00 
13  00 


16  50 
11  35 
19  50 


16  06 

15  50 

9  00 

5  00 

18  00 


16  50 
13  00 
18  00 


16  50 


10  50 
6  00 


116  50 
19  70 
14  77 
11  40 
10  35 

13  60 
9  75 

14  00 
10  60 

15  00 
10  35 

16  50 
10  45 
36  34 
15  00 

18  34 

13  00 

9  96 

5  89 


119  86 

18  80 

16  50 

15  60 

9  00 


34  00 

9  00 

23  IS 


*  . 


15  00 
19*50 


16  50 

*9  66 
6  00 


130  70 
19  50 

16  50 
13  00 

9  90 

17  40 
10  50 
16  50 
10  50 
31  00 
10  50 
16  50 
10  50 
23  70 
13  50 

18  50 
13  00 

9  58 
7  50 


116  73 

17  13 

13  92 
10  86 

9  51 
15  50 

8  75 

15  35 
10  55 

18  00 
10  37 
17  50 
10  64 
31  77 

14  85 

16  67 
13  16 

9  69 
6  06 

19  50 


15  00 
1956 


117 
18 


75 
18 


14  81 
13  13 
10  46 

15  48 
9  84 

18  75 
9  87 


16  97 
10  58 
84  09 
13  00 

18  66 


10  55 
5  35 


9 

> 


a 
a 
« 


$17  35 
16  80 

14  55 
11  89 

10  18 

15  00 

11  00 
13  00 

9  00 


14  15 

9  65 

31  33 

13  91 

14  93 
9  39 
9  39 
4  67 


14  50 


Occnpation. 


Iron-raolders 

Maohinists,  best 

Machinirtti*,  ordinary 

Miichiuists,  Inferior 

HeljK'rs 

Boiler-makers 

Helpers 

Ri  vetern 

Holders  on 

Flanpers 

Helpers 

Blacksmiths 

Heli>ers 

Foremen 

Engineers 

Pattern-makers  and  car- 
jienters 

Assistants 

Laborers,  carters 

Ajiprentices 

Millwrights 

Assistants 

Brass-founders 

Fitters    

Turners 


o 


114  00 
15  35 

13  50 
10  63 

8  75 
15  00 

8  50 

14  00 

9  00 
18  00 

10  00 

15  00 
8  66 

33  00 

11  75 

15  00 
6  00 
8  75 
4  17 

15  00 


17  00 


13  00 


115  90 

16  51 
13  37 
11  44 

9  59 
15  07 

9  67 
13  50 

9  30 

17  06 
9  50 

15  46 
9  53 

81  88 
11  33 

16  16 

8  09 

9  41 
4  68 

16  50 


19  00 
1306 


3 
9 


116  47 
18  04 

14  30 
10  59 
10  42 

17  50 
10  73 

16  35 
13  75 

18  00 
9  48 

17  63 
10  33 
33  59 
13  61 

16  64 

15  50 
10  34 

4  97 
81  00 


115  00 

15  00 

11  00 

10  00 

9  00 


14  00 
9  00 


14  85 


118  00 

18  50 

14  50 

13  00 

9  00 


15  75 
11  13 
31  50 


15  37 
9  37 


7  00 


116  50 

16  50 

13  33 

6  00 


14  35 
9  75 


17  50 
9  75 


$16  00 
18  00 
15  50 
9  00 
9  00 
18  00 
13  00 


I 

s 
o 
o 


19  50 
13  00 
18  00 
11  00 
83  50 


18  00 
9  00 


114  66 

18  67 

14  27 

11  50 

9  70 


17  50 

9  33 

31  50 


34  00 


19  50 


14  20 
10  28 


6  00  , 
32  00  I 


18  00 


•c 

9 


a 


118  59 
18  66 
15  33 
13  00 
10  66 


17  43 

10  84 
37  63 
16  81 

19  71 

11  00 


5  10 
18  00 


18  00 

19  00 
19  50 
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Table  showing  average  weekly  wages 

of  employ^  ini 

ron  foundenesj  ^c. 

£^35          ^§* 

0                  '         M 

— Coiitinued. 

Occnpation. 

Average,  New 
England. 

2 

©= 
< 

115  90 

16  54 
13  37 
11  44 

9  59 
15  07 

9  67 
13  50 

9  30 

17  06 
9  50 

15  40 
9  52 

21  88 
11  23 

16  16 

8  09 

9  41 
4  68 

16  50 
6  00 
19  00 
15  25 
13  00 

l« 

fA 

Sa 

< 

116  37 
17  62 

13  76 

10  14 
9  46 

17  75 

11  36 
16  35 

12  75 

18  75 
10  74 
16  37 
10  19 
23  34 

14  71 

16  53 
10  81 
10  34 
5  76 
21  25 

Average,  Cali- 
fornia. 

HI 

$8  00 
8  50 
7  00 

5  00 
4  00 
7  50 
4  00 

6  50 
4  75 

7  50 
4  00 
7  25 
3  50 

Percentage   of 
excess  of  the 
United  States 
over  England. 

Iron-moldera 

116  73 

17  13 

13  92 
10  86 

9  51 
15  50 

8  75 

15  25 
10  55 

18  00 
10  37 
17  50 
10  64 
21  77 

14  25 

16  67 
13  16 

9  69 
6  06 

19  50 

124  00 
24  00 
21  00 

27  66' 

/ 

'24*66* 
18  00 
30  00 

28  00 
21  00 

*  6*66' 

118  25 
18  82 
15  51 
10  81 

9  52 
18  83 

9  93 

15  03 
10  87 

17  94 
10  20 

18  33 

12  09 
24  25 

13  40 

19  34 
13  27 

9  81 

5  62 

19  08 

8  00 

17  50 

17  12 

16  25 

114  04 
14  48 
11  93 

6  31 

7  32 
14  49 

7  64 

11  56 

8  36 

13  80 
7  84 

14  10 

9  30 
18  65 
10  31 

14  87 

10  21 

7  54 

4  32 

14  67 

6  15 

13  46 

13  17 

12  50 

75.50 

Machinists  best 

70.35 

Machinists,  ordinary 

Machinists,  inferior 

Helners 

70.43 
66.22 
83.00 

Boiler-makers 

93.20 

Helners 

91.00 

Riveters 

77.84 

Holders  on 

76.00 

Klangern 

84.00 

Helners 

96.00 

Blacksmiths 

94.48 

Helners 

165.68 

Foremen 

Engineers 

5  50 

7  50 
4  50 
4  50 
2  50 

8  00 

87.45 

Pattern-makers   and    car- 
penters   

98.26 

Assistants 

126.67 

Laborers,  (carters) 

67.56 

Apprt^ntices 

72.80 

Millwrights 

Assistants 

83.37 

Brass- founders 

15  00 

18  50 

19  00 

7  50 
6  50 
6  50 

79.46 

Fitters 

102. 61 

Turners 

19  50 

92.31 

NoTK. — Hours  of  labor  per  week,  60 ;  average  advance  uf  wages  in  the  United  States  in  1869  over  Eng- 
land in  1867-68,  86  per  cent. 

HARDWARE  MANUFACTORIES. 

Table  showing  the  average  wefkly  wages  paid  to  persons  employed  in  the  hardware  mamifac- 

tories  of  the  United  States  in  the  year  1869. 


Occupation. 


Molders,  iron 

Moldcrs,  brass 

Cupola  tenders 

Annealing  fpmajce  tenders 

FUers 

Japanners 

Forgers 

Helpers 

Gfinders 

Polishers 

Turners 

Machinists 

Engineers 

Furnace  men 

Laborers 

Packers 

females 

Die-makers 

Press  workmen 

females 

Boilers 

Welders 

Stampers 

Finianers 

Pattern-makers 

Carpenters 

Trip-hammer  men 

Blacksmiths 

Helpers 

Foremen 

Apnrentioes  or  boys 


WEEKLY  WAGES  OR  EARNINGS  IN— 


« 

5  a 

oS 

c 

'3 

1^ 


112  00 


18  00 

9  00 

16  00 

12  00 


10  50 

11  25 
7  00 

25  00 


^ 


115  00 


18  00 

14  50 

15  00 


21  33 
11  25 
18  66 
15  75 


16  50 
18  00 
18  00 

9  75 
15  00 

7  00 
22  50 
15  00 


17  00 


18  00 


12  00 

24  00 

5  25 


18  00 


20  25 
20  25 
11  25 
25  00 
7  08 
6  00 


3 


115  16 

18  in 

13  25 

10  13 

12  50 

11  25 
.15  40 

10  37 

13  30 

12  25 

14  25 
16  71 
16  80 
10  50 
10  66 

13  53 

5  55 
28  66 
12  50 

6  00 
25  50 


11  25 

12  75 
21  10 
16  70 
19  50 
21  40 
11  40 
23  62 


6 
5 


05 
92 


9 

a 


|15  08 
18  57 

15  62 

12  31 

13  17 
11  25 

18  24 

10  21 
17  32 

13  .33 

14  25 

16  60 

17  40 
14  50 

9  60 

14  51 
6  37 

35  39 
13  75 
6  00 
25  50 
17  00 

11  25 

15  37 

19  55 

16  70 

19  87 

20  82 
11  33 
24  21 

6  41 
5  98 


CO 


114  75 


12  75 

12  25 

13  00 


16  50 

10  81 

11  25 
14  00 

12  50 

16  08 
14  00 

17  33 
10  62 
12  20 


15  76 

10  90 

23  16 

3  50 

8  70 


I 

cfi 


I 


$15  00 

12  00 

9  00 

11  75 
17  00 

9  25 

15  00 
12  50 
14  00 

16  50 
11  66 


8  33 


16  87 

12  00 

12  00 

'  12  66 

14  25 

19  50 
16  50 

13  50 
17  00 

14  83 

10  00 

20  41 

4  36 


00 

I 

0 


$15  00 

16  33 
13  72 
12  30 

12  90 

13  17 

17  89 

10  15 

15  24 
13  31 
13  75 

16  48 

15  57 

16  61 
9  75 

13  29 
7  23 

23  68 

13  05 
6  00 

20  83 

17  00 

11  25 

15  09 

18  31 

16  73 

19  87 
18  61 
11  15 
23  40 

5  44 

6  65 
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CARRIAGE  HARDWARE. 

Table  shmcing  the  average  rates  of  weekly  wages  paid  in  two  manufactories  of  carriage  hard- 

warCf  in  the  State  of  Connecticut^  in  the  year  1869. 


Watchmen $15  75 

Japanuers ; . .  10  00 

Forgers  of  bolts 20  00 

Forgers  of  nuta 15  00 

Polisbers 18  00 

Turners 15  00 

Machinista 18  75 

Diesinkers 30  00 

Press  workmen 13  50 

Spring-roller  maker 21  00 

Metal  workers 19  50 

Brass  finishers 18  00 

Coach-lamp  makers 23  50 


Bamishers #15  00 

Engineers 18  25 

Laborers  or  onskilled  workmen 9  00 

Apprentices  or  boys 5  38 

Foremen  or  overseers 21  00 

Close  platers 13  50 

Electro  platers 21  00 

Blacksmiths ! 19  25 

Helpers 13  50 

Metal  spinners 27  00 

Hammer  men 18  00 

Finishers 15  00 


Honrs  of  labor  per  week,  60. 


LEATHER. 


Average  weekly  wages  paid  to  persons  employed  in  the  mani^facture  of  leather  in  the  United 

States,  in  the  year  1869. 


Occupfttion. 


Sole-leather. 


Tanners 

Beam  hands 

Yard  hands 

Rollers  and  spongers 

Bark  grinders 

Common  laborers 


Upper  leather  and  caJtf-ehina. 


Tanners 

Curriers 

Splitters 

Snavers 

Table  hands,  scourers . 

Blackers 

Finishers 


•S 


9 


111  50 


9  00 


11  00 


9 


a 
a 


111  33 
10  42 
10  25 
10  33 

7  80 
9  50 


10  00 
12  00 


18  00 
12  00 


12  00 


'9 

a 
S 

1^ 


«a 

O 


114  00 
12  00 
12  00 
11  00 
11  00 


10  00 
15  00 


15  00 
12  00 


15  00 


112  83 

10  73 
9  52 

11  25 

8  33 

9  57 


9  67 

12  94 

15  37 

16  75 
9  90 

11  50 

13  50 


2 

a 
id 


111  88 
11  72 

10  59 

11  19 
9  03 

10  02 


10  17 
13  31 

15  37 

16  58 

11  30 
11  50 
13  50 


Hours  of  labor  per  week,  60. 


SADDLERY  AND  HARNESS. 

Table  showing  the  average  weekly  earnings  of  persons  employed  in  the  mani{facture  of  saddlet'y 

and  harness  in  the  year  1869. 


OccupAtion. 

a 
o 

4 

• 

a 

• 

a 

m 

a 

• 

1 

• 

1 

> 

cS 

1 

9 

a 

Harness-fitters 

113  00 

10  00 

8  00 

tlO  13 

114  00 

112  38 

Harness-stitchers 

10  00 

Apprentices  under  instruction 

8  00 

Saadle-makers 

117  00 

14  00 

6  00 

16  00 

16  50 

Harness-makers 

14  00 

Apprentices  or  bovs ! 

4  50 
25  00 

5  25 

Foremen  or  overseers ' 

25  00 

Hours  of  labor  per  week,  60. 
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GAS-WORKS. 

Table  showing  the  averofje  raten  of  weekly  wages  or  earningn  of  persotis  employed  in  gas 
factories  in  the  cities  of  yew  York  and  Philadelphia  and  in  the  States  of  Delawarty  Virginia, 
and  OhiOj  in  the  year  1869. 


Occaputioii. 


Firemen 

Second-meu 

Yard-men 

Puriflere 

Carpenters 

Masona 

Blacksmitha 

Pipe-layera 

Gas-fitters 

Laniplight«rs 

Meter-tenders 

Book-keepers 

£n8:ineer8 

Laborers , 

Apprentices  and  boys  . 
Foremen  and  overseers 


Hours  of  la1>or. 


« 

9 


$21  00 

17  50 
15  75 

•17  50 
27  00 
30  00 

18  00 
15  00 
15  00 

8  00 


19  25 
13  00 


24  00 
60 


S 


119  16 
18  25 
10  20 

14  00 

15  00 


18  00 

11  40 

12  00 
6  54 


15  20 
07 


111  03 

12  00 

9  00 

9  32 


17  50 


12  50 
16  00 


20  00 
76 


o 

mmm 

O 


$13  75 

11  80 

9  68 

11  75 
18  00 
24  00 
15  00 

15  00 

16  77 

12  03 


20  00 
36  53 
10  50 
6  75 
25  00 

77 


9 
to 


i 

o 

a 


|16  20 
14  89 

11  16 

13  15 

20  00 
27  00 

17  00 

14  72 
14  66 

8  86 

12  50 

18  00 
27  98 
11  25 

6  75 

21  05 

72f 


MISCELLANEOUS  OCCUPATIONS. 

Table  shmmng  the  average  weekly  tcages  or  earnings  of  persons  employed  in  the  following  occu- 
pations in  the  year  1869. 


Artificial  limbs  factory,  Massachusetts : 

Fitters,  adjusters $18  00 

Steel-workers 20  (X) 

leather-workers 19  00 

First-class  mechanics 19  50 

Bakery  and  confectionery,  Ohio : 

Bakers,  first  class 12  00 

Bakers,  second  class 7  00 

Confectioners,  first  class 7  00 

Confectioners,  second  class 4  00 

Barvtes  works,  Missouri: 

Millers 20  00 

Carp^snters 18  00 

Coopers 12  00 

Blacksmith 12  00 

Wairon-maker 12  00 

Eof^neer 15  00 

Fireman 11  00 

Foreman 25  00 

Workmen 9  00 

Blocks,  pumps,  and  spars,  Ohio : 

•  BlocK  and  spar  workers 12  00 

Helpers 9  00 

Apprentices •, . . .  5  00 

En^neer 12  00 

Book-binding,  Ohio : 

Finisher 12  00 

Ruler 12  00 

Girls,  sewers 4  00 

Boys 3  CO 

Foreman 16  50 

Brick-makinc,  Western  States : 

Brick  molders 12  60 

Temperers 10  75 

Wheelers 1100 

Off-bearers    6  33 

Setters 18  00 

Laborers  or  unskilled  workmen 8  93 

Apprentices  or  boys 5  87 

Buttons,  Connecticut : 

En^neer 12  00 

Foreman 17  00 

Workmen 11  50 

Girls 4  00 

H.  Ex.  1 14 


Candy,  Maryland : 

Hands  in  factory |8  50 

Cars.  Pennsylvania : 

Smiths 11  25 

Helpers 9  75 

Carpenters 10  50 

Engineer 12  OO 

Foreman 13  87 

Laborers 9  00 

Boys 5  00 

Car-wheels,  Ohio : 

Molders 24  00 

Molders,  helpers  13  50 

Melters 18  50 

Carpenters 15  OQ 

Engineer 12  00 

Laborers 11  28 

Boys 8  70 

Car-roofing,  Ohio : 

Engineer 12  00 

Foreman 18  00 

Workmen 12  00 

Card  clothing,  Massachusetts : 

Apprentices 13  00 

Girls 9  00 

Hands  in  leather-room 18  00 

Chemicals,  New  Jersey : 

Foreman '. 11  00 

Workmen 9  00 

Itoys 6  00 

Cloak  and  dress  making,  Ohio  : 

Cloak-makers 4  50 

Overseers,  women 16  50 

Colors,  paints,  &c.,  Maryland  : 

Color-makers 12  OO 

Sand-paper  makers 25  00 

Laborers 9  00 

Cooper  shops,  Western  States : 

Coopers 12  99 

Machine  hands 14  25 

Teamsters 11  00 

Laborers  or  unskilled  workmen 9  73 

Apprentice's  or  boys 3  37 
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Coffins,  Ohio : 

Enffint^er $14  00 

Cabinet  makers,  flrst-claAS 18  00 

Caliinet-makers,  seoond-daas 15  00 

Finishers,  first-class 16  50 

Finishers,  second-class 8  00 

Ordinary  workmen 9  00 

Distillery,  Maryland: 

Cooiiers 15  00 

Millers: 18  00 

Stillmen 20  00 

Engineer 20  00 

I-oiborors  . 10  00 

Foreman 50  00 

Drug-grinding,  Massachusetts: 

Engineer • 12  00 

Laborers 9  00 

Foreman 12  00 

Felt  hats,  Massachusetts  and  New  Jersey : 

Body-makers 12  66 

Fiufshers 16  57 

Blockers 16  02 

Stiffeners 18  50 

Trimmers,  (females) 5  09 

Dyers 15  00 

Laborers  or  unskilled  workmen 8  51 

Apprentices 5  66 

Boys 5  05 

Flax-Hpiuning,  Ohio : 

Hacklers 12  00 

Spinners,  girls 5  00 

Card-feeders,  girls 5  00 

"Weavers,  women 6  80 

Calendering 12  00 

Spreaders,  girls 5  50 

Engineer 18  00 

Foremen 13  40 

Laborers 8  73 

Flour-mills,  Eastern  States: 

Millers 14  00 

Coopers 15  50 

Engineers 21  00 

Firemen 13  50 

Foremen 16  00 

Teamsters 9  75 

Laborers 9  00 

Glassworks.  New  England : 

Glass-blowers 24  00 

Glass-cutters 18  00 

Carpenters 16  11 

Wat<hmen 10  50 

Blacksmiths 12  75 

Pot-makers 16  50 

Pot-makers'  assistants 9  75 

Packers 10  50 

Deniijohn-coverers 12  00 

Batch-mixers 13  50 

Master  teasers 13  50 

Leechers 9  00 

Pressmen 9  00 

Liei-sman 1 4  00 

Engineers 11  7r» 

Laborers  or  unskilled  workmen 8  40 

Apprentices  or  boys 4  00 

Foremen  or  overseers 22  00 

Glycerine  and  vinegar,  Ohio : 

'  Engineer 15  00 

Coopers 15  00 

Foremen 18  00 

Workmen 12  50 

Hair-rloth,  Rhode  Island: 

"Wravers.  women 8  40 

lirtl)orer« 11  (K) 

Engineers II  n<) 

Fo!*eman 14  70 

Boys C  60 

Uoop-skirts,  Ma.ssaehuBi'tts  and  Pennsyl- 
vania: 

Kep  liring 6  00 

Sales  women 7  .V» 

Oprrators  on  sewing  machines 5  OO 

Skirt-makers 2  50 

Indln-rubber  goods,  Ma«sarhnsett« : 

"Woavers  of  unsHOt  w(>b 13  30 

"Weavers  of  siujpenders 7  00 


India-rubber  goods,  Maas. — Continued. 

Spoolers $5  69 

Braiders 5  82 

Finishers 5  96 

"Watchmen 13  35 

Carpenters 15  10 

Inspectors 14  70 

Firemen 13  35 

Preparing  rubber 4  97 

Dj-ers  of  cotton  yarns 8  50 

Packers 5  48 

Rubber  hose,  belting.  Sec 9  38 

Cutters 11  81 

Calender  men 9  14 

Calender  boya 4  60 

Shrinkers  .  T 9  55 

Mill  hands 9  00 

Curers 13  50 

Girls  at  piece  work 8  00 

Engineers 19  66 

Labfirers 11  78 

Apprentices  or  boys , 5  05 

Foremen  or  overseers 20  15 

Unskille<l  workmen 10  50 

Skilled  workmen 12  00 

Ink,  Ohio: 

Foreman 8  00 

Bottling  and  labeling,  girls 4  50 

Iron  steam  forge,  Missouri : 

Hammersmiths 27  00 

Hel|>ers  on  hammers 13  00 

Fnrnace  men.  heaters 27  00 

Firemen  for  furnaces 13  50 

Blacksmiths 20  00 

Helpers  for  same 13  00 

Engineei-8,  first-class 24  00 

Engineers,  second-class 15  00 

Pattern-maker  and  millwright 21  00 

Lal)orers 10  00 

Apprentices 9  00 

Fon^man 27  00 

Machinist,  ordinary 15  00 

"Watchmen * 15  00 

Iron  fence,  Ohio : 

Molders 15  00 

Fence- builders 13  23 

Painters 12  00 

Engineers '. 12  00 

Apprentices  or  l>oys 3  75 

Foremen  or  overseers 18  00 

Iron  furnace,  (charcoal,)  Maryland : 

Keejier 10  50 

Guttermen 9  00 

Fillers H  00 

Ore-brt»aker e  00 

Ore-whe*'ler 8  50 

Coal-raker 11  00 

Foreman 32  00 

Engineer 2:1  00 

Jute  manufactory,  New  Jersey : 

Carders '. ! 5  30 

Spinners 5  47 

Dvers 9  42 

Bfi'aelnTH 10  00 

ParktTH  .' 8  «>6 

I)renH<'rs C  42 

Weav«'i-8 6  22 

Lead-mining  nnd  smelting,  MiHsmiri: 

Eiigin«M-r8 21  00 

Smeltt-rs 15  00 

Breaker 12  00 

Laborers 9  OO 

Lcnd-Hmclting,  Missouri : 

SinelterM 16  .V) 

P.nck  hands 9  00 

Eiigin«*er l.")  00 

WoiMlchoppers (5  00 

Miners 15  00 

Teamsters 10  00 

C<»lliei-a 18  00 

F«>renian  or  ovfTf»eer 30  00 

L<'ad  works.  Boston,  MaH8a«husett«: 

Workmen 12  00 

Engineers ly  50 

Ivcather-boatd  mill.  Mas.sachu»ett^: 

Engineer 12  00 
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Miscellaneous  occupations — Coniiuued. 


Lmther   board   mill,  Masaachufletta — 
Con  tinned. 

Laborers 

Bi>J8 

Leather  bag  factory,  New  Jersey,  Ohio, 
and  Missouri : 

Japanners 

Varnishers 

Grainers 

Printers 

Pressmen  .  ^ 

Girls 

Boys 

Lightning  rods,  Missouri : 

Forgers  

Twisters 

Screw-cutters 

Helpers 

Lime  burning,  Kentucky: 

Coopers 

LalN>rers 

Foreman 

Marble,  Massachusetts,  Maryland,  and 
Western  States : 

Cutters 

Carvers 

Kubbera 

Polishers 

Letterers 

Te-amsters 

Soapstone  cutters 

Engineers 

Apprentices  or  Ijoys 

Foremen , 

Match  splint  factory,  Wisconsin : 

Machine  tenders,  boys 

Straightening  splints,  boys 

Packmg,  boys 

Laborers,  men 

Meat  packing,  Missouri : 

Butchers  . . » 

Coopers , 

Laborers 

Engineers 

Holdings,  Sec,  Maryland : 

Carpentei-s 

Cabinet-makers 

Turners , 

Sawyers 

Molders 

Planers 

Movtisers , 

Net  and  twine  factory,  Connecticut: 

Overseer 

Assistant 

Card  stripper 

Pickers.  Iwys 

Spinners,  boys 

Spoolers,  boys 

1  wist^rs,  b4>y8 

Piickers,  mt;n 

Netting  weavers,  girls 

Machinist 

Oak  coofM-rage,  Missouri : 

Coopers 

Engineer 

Foremen 

Laborers 

Boys 

Pocket-books.  ;^^aa8achuHctt8 : 

Engineer 

LalKirers 

llttyH 

Foremen 

Skilled  workmen 

GirlH,  in  summer 

Girls,  in  winter 

Pap^T-hangings,  New  Jersey : 

Foremen    

Block-cutters 

Machine-printers 

Grounders  

Kl<ickers 

Woter-color  painters 

Bangers 


10  00 
7  50 


15  00 
IB  33 

18  50 

19  00 
12  00 

5  80 

6  00 

12  50 
10  50 
10  00 

10  00 

24  00 

13  00 

11  60 


19  20 
23  00 

10  62 

11  50 

17  00 
10  00 

23  50 
16  50 

5  53 

24  00 

6  00 

4  25 

5  00 
9  00 

15  00 

18  00 

13  00 
SO  00 

15  00 

14  00 

14  50 

15  50 

16  00 

17  50 

12  50 

20  00 

18  00 


50 
00 

to 

CO 
40 


12  25 

5  67 

16  ,18 


15  00 
15  00 

18  00 


11 
4 


00 
00 


16  50 

12  00 
4  50 

18  00 
15  00 

7  50 
6  00 

35  00 
20  00 

19  66 

13  00 
25  00 

20  00 
24  00 


Paper-hangings,  New  Jersey — Cont'd. 

Boys  and  girls 

Color-makers 

Engineer,  (machinist) 

Laborers 

Pottery  and  earthenware.  New  Jersey : 

Kiln  or  oven-men 

Jigger-men 

Handlers 

Pressers 

A  ppren  tices 

Dippers 

Mold-makers 

Molders 

Laborers 

T^'oremen 

Boys 

Pins,  Connecticut  < 

Foremen 

Pin-makers 

Wire-straighteners 

Whiteners 

Machinists  and  repairers 

Girls 

Patent  me<liciues,  Ohio : 

Clerks  

Planters 

Laborers 

Pegs  and  lastA,  Ohio : 

Engineers 

Laborers 

Boys 

Picture  frames,  Ohio : 

Gilders 

Carpenters 

Boys 

Ratans,  Massachusetts : 

Laborers 

Boys 

Foremen 

Watchmen 

Girls 

Railroad  machine-shop,  Ohio : 

Machinists,  first  class 

Machinists,  second  class 

Engineers,  tirst  class 

Engineers,  second  class 

Firemen,  first  class 

Firemen,  second  class 

Laborers    

Coppersmiths 

Tinsmiths 

Painters 

Foremen 

Carpenters 

Blacksmiths 

Booflng  paint,  Ohio : 

Overseer 

Engineer 

Workmen 

Rope-mills,  Ohio : 

Spinners 

B<\V» 

Foremen 

Sails,  Maryland  and  Ohio : 

Sailmakers 

Salt,  Michigan : 

Engineers 

Boilers 

Firen»en 

Teamsters 

Laborers 

Scales,  Maryland : 

Scale-niakers 

Laborers 

Boys 

Foremen 

Screens,  Pennsylvania : 

Blacksmitli 

Helper 

Laborers ■ 

Boys 

Shipbuilding,  Connecticut  and  Missouri 

Shipwrights 

Smiths 


15  00 

16  00 
21  00 

8  00 

15  00 
20  00 
15  00 
15  00 
5  00 

14  00 

15  00 


18  00 

10  00 

18  00 

3  00 

24  00 

18  00 

12  00 

15  00 

16  50 

6  00 

17  33 

20  00 

4  72 

12  00 

9  00 

3  25 

15  00 

12  00 

2  50 

10  50 

4  50 

19  50 

14  00 

7  00 

16  38 

14  25 

29  80 

15  12 

11  52 

10  38 

9  75 

16  62 

13  44 

13  23 

22  50 

14  88 

13  38 

22  00 

18  00 

12  CO 

9  00 

2  25 

18  00 

18  00 

15  00 

13  50 

12  00 

13  50 

10  50 

15  00 

10  00 

5  00 

19  00 

15  80 

9  50 

10  50 

5  00 

18  00 

18  00 
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Mi8ceUaneou8  occupatiomt — Continaed. 


Shipbuildinsr,  Connt  cticnt  nntl  Mis8i>ari — 
Coiitinuwl. 

Calkers #19  50 

JnineiT} 18  00 

Laborers 9  50 

Foremen 24  CO 

Silverware,  Rhode  iHland : 

Engravern 20  50 

Cbasera 20  50 

Burniftbers IG  50 

Polishers 13  25 

Molders , 19  50 

Stampers... 16  50 

Engine-turners 17  50 

Die-sinkers 26  00 

Electro- platers 12  50 

Spinners 19  25 

Macbinistji 18  50 

('arpenters 18  75 

Rollers 13  5) 

Tnmers 19  25 

Plate-workers 17  75 

Electro- pi  ate  workers 18  00 

Spoon  and  fork  makers 18  00 

Foremen 31  75 

Slippers,  Massachusetts : 

Lasters 9  00 

Finishers 8  00 

Sole-cutters 15  00 

Sewers 15  00 

Sewing-machine  operators 8  50 

Stitchers 6  00 

Overseer 15  00 

Stone-cutting,  Ohio  and  Michigan : 

Stone-cutters 21  00 

Laborers 9  00 

Apprentices 4  00 

Starch.  Ohio : 

Box-makers 9  00 

Millers 9  00 

Carpenters 12  75 

Scraping-room 8  22 

Teamsters 9  00 

laborers 8  94 

Boys 5  70 

Stoves,  Ohio : 

Sheet-iron  worker 25  00 

Tinners 16  50 

A  pprentices  5  00 

Skilled  workmen 16  50 

Unskilled  workmen 12  00 

Painters  14  00 

Stove  patterns,  Ohio : 

Pattern-makers 20  00  ' 

Carpenters 16  00  ; 

Pattern-tiler 12  00 

Laborers 9  00 

Sugar  plantation,  Louisiana : 

Men 5  50 

Women 3  60 

Boys 2  50 

I*aDorers 6  00  i| 

Overseer 24  OJ  M 

Sugar-rettiiing,  Portland,  Maine  : 

Jioilers 12  00 

Panmen 12  00  f 

Warehouse-men 9  W) 

Upstairs-men 9  80 

Coopers 15  00 

Blacksmiths 16  50 

Engineers 17  25 

I^boi*ers  or  nnskillcd  workmen 10  50 

Forenuin  or  ovei-seers 12  00 

Tar-buckets,  Obi(» : 

Wood-turners 18  54 

Coopers 15  49 

Wood-sawyers 13  50 

Laborers 10  60 

Apprentices   6  58 

Trunk-making,  Newark,  New  Jersey : 

Trunk-makers 16  00 

Bag-makers,  (men) 20  CO 

Bag-makers,  (women) 8  00 

Box-makers,  (men) 15  00 

B<ix-makers,  (boj's) 9  00 


Trunk-making.  Newark,  N.  J. — Cont'd. 

Laborers  or  unskilled  workmen |9  00 

Appi*entices  or  boys 350 

Type-founding.  New  \ork : 

Type-casters ll  50 

Dressers 12  O'J 

Breaking  type,  (bovs) 5  00 

Rubbing  ty i>e,  (^"rls) 6  50 

Setting  type,  (girls) 8  92 

Type-founders 20  00 

Apprentices ^ 4  45 

Finishers 18  00 

Other  workmen 11  37 

Lithographers 35  37 

Lithogi'aphic  printers 37  50 

Letter-uress  printers 18  25 

Varnish,  Ohio : 

Foremen 20  00 

Laborers 11  00 

Wooden-ware,  Massachusetts : 

Foremen 18  00 

Laborers 10  00 

Mechanics 12  00 

Boys 8  00 

Watches,  Ohio : 

Cutter 13  50 

Engineer 13  00 

Workmen 10  00 

Apprentices   3  00 

Foremin 20  00 

WheelbaiTows,  Michigan : 

Blacksmiths 10  50 

Painters 9  00 

Sawyers 10  50 

Laborers 8  50 

Whips,  Pennsylvania : 

Stock-malcers  12  00 

Wagon-whip  makers 9  00 

Braiders  10  50 

Finishers 9  00 

Butt-on -workers,  (females) 9  00 

Tanners 12  00 

Foremen 16  50 

Wheels  and  wagons,  Wisconsin  : 

Machinists 13  50 

Blacksmiths 15  00 

Painters  12  00 

Woo<l- workers 15  00 

Laborers 9  00 

AjMjrentices  4  50 

White  lead  and  linseed  oil,  Missouri : 

Coopers 14  CO 

Firemen  17  50 

Pressmen 13  50- 

Mill  handH 12  25 

Oil-retiners 2 J  00 

Lead-melters 14  00 

Engineer 18  50 

Labtirers 10  00 

Boys 4  00 

Foreman 24  00 

Wool  carding,  Kentucky : 

Millers 10  50 

Carders 10  00 

Wood-choppers 6  00 

Other  laborers  5  00 

Zinc  works,  New  Jerney  : 

Zinc  furnacemen  .". 12  03 

I^igroom 11  38 

PackeiT*  and  shippers 10  50 

Tinsmiths 16  25 

Tin-helpers 14  63 

Car|)ent«rs 17  25 

Pattern-makers 21  00 

Blacksmiths 15  15 

Machinists 19  OJ 

Blast-flremen 12  60 

Weighers 15  05 

Masons 20  42 

Engineers 16  25 

Laborers  or  unskilled  workmen 10  06 

Apprentices  or  lM>ys 5  56 

Foremen  or  overseers 16  45 

Foundervmen 19  50 

Teamsters 10  83 
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AGRICULTURAL  WAGES  IN  MASSACHUSETTS. 
[From  tho  second  annual  report  of  the  Bureau  of  Statistics  of  Labor  of  Massachusetta.] 


Coanties. 


Wages  per  mouth  with  board. 


Wages  per  month  without  board. 


Men. 


Berkshire. . 

Essex 

Franklin.. 
Hampden . 
Hampshire 
MidcUesex  . 
Norfolk . . . 
Plymouth. 
Worcester 


|S5  to  1100 
30to  85 
30  to 
36  to 
30  to 
SO  to 
35  to 


40  to 


20 
20 
20 
15 
20 
40 
25 


Women. 


$12  to  $10 
14  to  12 
12  to     8 


12 
ICto    12 


14  to    10 


Young  per- 
sons. 


Men. 


$18  to   $8 

12 

25  to    10 


12  to    10 
20  to    12 


20  to   10 


#45  to  #40 
48  to  40 
Goto  40 
40 
30 
30 
35 
60 
35 


45  to 
50  to 
52  to 

50  to 


Women. 


#30  to  #18 

25 

37to   25 


30  to   25 


25  to    18 


Young  per- 
sons. 


#32  to  #20 
25  to  18 
50to   25 


27to   25 
30to   25 


27  to    14 


The  returns  of  tlie  United  States  Census  for  1870  give  the  average  wages  paid  farm 
hands,  with  board,  in  the  State,  as  $20  52. 

To  understand  what  these  wages  represent,  the  condition  of  farm  labor  must  be 
stated.    Men  are  hired  by  the  season,  or  from  April  to  November. 

The  earnings  of  permanent  help,  calling  the  average  wages  $25,  and  board  $15  per 
month,  give  a  total  of  $40,  which,  as  the  average  amount  paid  men  without  board, 
would  amount  for  the  year  of  eight  months  to  $320.  In  the  other  months,  work  is 
sought  in  the  manufacturing  towns,  or  in  general  labor,  cutting  wood,  or  getting  in 
ice,  &c. 

Women's  wages,  as  given  in  the  second  column,  are  undoubtedly  given  for  general 
house  and  dairy  work.  The  wages  paid  to  field- women  are  not  given ;  they  receive 
two-thirds  of  a  man's  pay. 

The  returns  of  children's  wages  are  too  meager  to  tabulate.  When  given,  they  vary 
from  $10  to  $5  per  month,  witu  board,  and  from  $15  to  $12  per  month,  without  board. 
As  large  farms  multiply,  children  are  in  greater  demand. 

In  the  cultivation  of  tobacco,  boys  are  employed  to  a  great  advantage ;  many  of  tho 
small  farms  in  Worcester  County  being  worked  with  boys. 

The  change  in  nationality  has  been  going  on  quite  rapidly  on  the  farms  as  well  as  in 
the  factories.  "/( is  a  very  rare  thing  t^Hind  an  active,  iHtelligeni  person  of  American  parent- 
age employed  as  a  hired  farm  laborer. ^^  The  Irish  seem  to  predominate,  though  the  French 
Canadians  are  gaining  a  footing.  •  •  •  Xhe  greatest  drawback  to  farming  in 
this  vicinity  is  the  extreme  difficulty  in  procuring  reliable  help.  »  *  *  \Ve 
need  more  labor  in  summer  for  the  raising  of  more  hoed  crops,  and  we  can  use  it  in 
winter  in  getting  out  wood,  lumbering,  and  in  the  ice  trade.  The  young  men  of  New 
England,  but  more  especially  of  Massachusetts,  tire  of  such  monotonous  labor,  and 
seek  either  broader  acres  in  the  West,  or  a  more  circumscribed  limit  behind  the  counter 
or  in  the  counting-room.  Now,  their  places  on  the  farm  must  be  filled.  A  foreign  sup- 
ply is  the  only  alternative,  and  Ireland  is  the  most  prolific  source.  •  ♦  •  Agri- 
cultural machinery  is  being  employed  extensively,  in  consequence  of  the  cost  and 
quality  of  manual  labor.  It  does  not  reduce  the  wages  of  competent  and  efficient 
laborers.  Skilled,  faithful  labor  is  not  iucreiised,  but  is  rendered  more  valuable  in 
consequence  of  machinery. 
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The  deputy  superiutendent,  in  charge  of  the  hibor  bureau  of  the  New 
York  Commissioners  of  Emigration,  makes  the  following 

REPORT  ON  WAGES, 

obtained  by  the  immigrants  in  New  York  and  vicinity. 

The  average  wages  paid  for  farm  liands  and  female  servants  varied 
considerably  during  the  year,  as  the  following  statement  will  show: 


Month. 


Janaary  .. 
Febraary  . 

March 

April 

May 

Jane 

July 

Aaj;;iMt  ... 
September 
October . . . 
November 
December. 


Per  month  and  board. 


#9  35 

13  35 

14  75 

16  75 

17  75 
30  75 
19  00 

15  35 
14  00 
11  50 
10  50 

9  00 


19  00 

9  35 

9  75 

10  00 

10  35 

10  35 

10  00 

10  00 

10  00 

10  00 

9  75 

9  75 


The  wages  of  common  laborers  varied  from  $1  50  to  $2  per  day  with- 
out board. 

The  wages  paid  for  skilled  labor  cannot  be  exactly  specified,  as  the 
workmen  make  their  own  contracts  with  the  employers,  who  regulate 
the  x>rice  according  to  ability  and  season,  as  the  following  table  will 
show  : 


Occupation. 


Apprentices . . . 

Bakers 

Barbers 

Brush-makers.. 

Bar-keepers 

Basket-nia  kers . 
Blacksmiths . . . 
Bookbinders . . . 

Bricklayers 

Brewers    

Brass-flnishers . 

Butchers 

Cabi  net-makers 

Cooks 

Cap-makers 

Chemists 

Compositors  . . . 
Confectioners . . 

Carpenters 

Coopers 

Cutlers 

Deck-hands 

I>ni)qdsts 

Dyers 

Sngravers 

En^rineers 

Florists 

Furriers 

Fresco-painters 

Gilders 

Gardeners 

Grocery  clerks. 

Gas-fitters 

Goldsmiths 

Hatters 

Heaters 

Iron-molders... 

Locksmiths 

lithographers . 


Wages  offered. 


$4  to  |5  per  week  without  board. 
$6  to  $14  per  month  with  board. 
#9  to  $15  per  week  without  board. 
$3  to  12  50  per  day  without  lioard. 
$10  to  |30  per  month  with  board. 
$15  to  118  per  week  without  board. 
$2  to  $3  50  per  day  without  board. 
||0  to  $18  per  week  without  board. 
$3  50  to  $4  per  day  without  board. 
$15  to  $25  per  month  with  board. 
|10  to  1*20  per  week  without  board. 
|I0  to  120  per  month  with  board. 
12  to  |3  per  day  without  board. 
$25  to  $100  per  month  with  board. 
$8  to  $12  per  week  without  boartl. 
$10  to  $12  per  week  without  board. 
$15  to  $25  per  week  without  board. 
$30  to  $40  per  mouth  with  board. 
$;<  50  to  $4  per  day  without  boanl. 
$18  to  $20  per  week  without  board. 
$12  to  $18  per  week  without  board. 
|25  to  $.30  per  month  witli  board. 
$18  to  $25  per  month  with  board. 
$20  to  $25  per  month  with  board. 
$15  to  $35  per  week  without  board. 
^15  to  $18  per  week  without  board. 
^15  to  $Z5  per  month  with  board. 
$10  to  115  per  week  without  board. 
J;15  to  $  i5  per  week  without  hoard. 
$15  to  $18  per  week  without  boaid. 
$15  to  .?25  per  month  wiih  boarU. 
$  ^  to  $15  yier  mouth  with  board. 
^15  to  $18  per  week  without  board. 
$i20  to  $30  per  week  without  board. 
$15  to  $20  i)er  week  without  l>oard. 
$)5  to  $30  per  month  with  board. 
$18  to  $20  per  week  without  board. 
$8  to  $15  per  week  without  l)oard. 
$12  to  $25  per  week  without  board. 
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Wages  oDtred. 

ffiST"  ■::::::::::;::::; :::: 

lis  to  IIP  per  wwk  without  board. 
£  to  *_p,.rd«y^withou1  board. 

11  ™llB^r™onth  with  board. 
tlO  to  lis  per  week  without  boaid. 
IID  tolls  per  week  without  boanl. 

II  per  day  without  boatd, 

H  to  IS  por  day  without  board. 
K  SO  to  fa  per  da.v  without  board, 
f  la  to  lis  m'l  week  witliout  board. 
ta  to  IIS  pir  week  without  board. 
»I0  to  115  iH'r  week  without  board. 

III  to  Hi  per  week  wlUiont  board. 
(3  to  |3  per  day  without  board. 
Ta  1«  llS  per  week  without  board, 
1.1  to  IIS  p.T  week  witbout  board, 
110  to  lis  ,>,r  week  without  board. 
|»  lo  (11  j>.,r  week  without  board. 
H  lo  11  f>-t  ilay  without  board, 

(8  to  115  p,T  wBpk  without  board. 
|I0  lo  pai  i„-t  week  without  board, 
lis  to  tlli  IKT  month  with  board. 

110  w  m  )»T  week  wlthont  board. 
(IS  I<i  %ii  yvt  week  without  board. 
I'l  to  lia  per  week  withnqt  bnHd. 
IIS  lo  IM  per  montli  with  board. 
Its  to  no  per  week  wlthont  board. 
tS  to  m  per  w.iek  without  board. 
IIS  tofieper  woeX  wItbouC  hoard. 
IIS  lo  ttt  per  week  withonl  l»ard. 
|:I0  uer  month  with  boanl. 
110  to  IS  per  week  withonl  board. 

Whrl'-rtBhU 

laUIGBATION. 


[The  followimi:  Iiaviug  been  received  too  late  to  appear  in  its  proper 
place  on  page  XIX,  is  inserted  bere.] 
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London... 
Olher  porta 


I}. 
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NEW  YORK  TRADES  UNIONS. 

Table  nhomng  the  weekly  wages  of  the  members  of  eighty-eight  trade  meietien  in  the  city  of  New 

York  and  vicinity,  in  the  year  1869. 

[From  the  New  York  Daily  Tlme«.l 


Tradea. 


Bricklayers 

Bricknmkera 

Boot  and  shoe  makerfi 

Boot  aud  shoe  finishers 

Bakers 

Blacksmiths 

Boiler-makers 

Brass  founders  and  finishers  . . . 

Bookbinders 

Blue-stone  cutters  and  flagj^ers . 

Brown-stone  catters 

Bell  vmen 

Book-folders,  (females) 

Carpenters 

Carpenters,  (amalgamated) 

Cabinet-makers 

Carvers  and  gilders 

Cutters 

Curriers 

Clothing  cutters 

Clerks,  dry  goods 

Compositors,  (males) 

Compositors,  (females) 

Card-makers 

Cartmen 

Cigar-makers 

Confectioners 

Coopers 

Coach-drivers 

Cap-makers  (males  and  females) 

Derrick-men 

Engineers 

Gold-beaters 

Gas  and  steam  fitters 

HorsfiMhoers , 

Horsesmiths 

Hatters 

Hod-carriers 

Iron-molders 

Jewelers 

Longshoremen 

Laliorers 

Lathers 

Marble-cutters 

Marble-rubbers 


Amount. 


Trades. 


$27  00  to 
21  00  to 

18  Goto 
8  00  to 


18 
27 
18 

8 
21 
21 

18 


00  to 
00  to 
00  to 
00  to 
00  to 
00  to 
00  to 
25  00  to 
18  00  to 
15  00  to 
20  00  to 
15  09  to 
20  00  to 
12  00  to 
5  00  to 
15  00  to 
15  00  to 
00  to 
00  to 
00  to 
00  to 


7 
20 
15 
12 


18 
14 
21 
21 
18 
15 


00  to 
00  to 
00  to 
00  to 
00  to 
00  to 
12  00  to 
15  00  to 
25  00  to 
15  00  t4> 
10  00  to 

24  00  to 
21  00  to 


$30  00 
24  00 
12  (JO 
21  00 
15  90 

20  00 
18  00 

21  00 
20  00 
24  00 
30  00 
24  00 
15  00 
27  00 

24  00 
20  00 
30  00 

25  00 
20  00 
24  00 
18  00 
24  03 
20  00 
12  00 
18  00 
20  00 
15  00 
24  00 
20  00 

20  00 
18  00 
.'U)  00 
18  00 
24  00 
27  00 
27  00 
30  00  I 
18  50  I 

21  00  I 
GO  00  ' 
21  00  I 
15  00 
27  00  ' 

30  00 ; 

24  00 


Marble-i>oli8lierH 

Masons 

Millers 

Machinists 

Painters 

Plasterers  

Plumbers 

Paper-hangers 

Paper-stainers 

Pressmen 

Pressmen.  (Adams) 

Press-feeders 

Proof  readers 

Pencil-case  makers , . . 

Piano-case  makers 

Piano-finishors 

Piano-key  makers 

Piano  regulators  

Piano  sawyers  and  planers 

Piano  machinists 

Picture-frame  makers 

Platcvprinters 

Pastry-cooks 

Quarfymen 

Roofers,  tin 

Roofers,  slate 

Restaurant  and  hotel  carvers  . 

Stone-rubbers 

Stair-builders 

Sawj'ers 

Silversmiths 

Stereotypers , 

Sail-makers 

Shoe  clerks 

Seamen 

Trunk  makers 

Tailors 

Type-casters 

Uphol8t<?rors 

Yamishcrs  and  polishers 

"Waiters 

^Vatch•nlakers 

Watch-case  makers 

Number  of  societies 88 

Number  of  members 72, 544 


Amount. 


115  00  to 
27  00  to 


15 
21 
24 

18 
15 


00  to 
00  to 
00  to 
00  to 
00  to 


18 
20 
18 
25 

18 


18  00  to 
12  00  to 
18  00  to 
18  00  to 
20  00  to 
20  00  to 
15  00  to 

20  00  to 
00  to 
00  to 
00  to 
00  to 
00  to 

15  00  to 
15  00  to 
24  00  to 

15  00  to 

21  00  to 
15  00  to 
15  00  to 
18  00  to 

10  00  to 
*30  OOto 

14  03  to 
18  OOto 
20  OOto 
18  OOto 
18  a3to 

*35  00  to 

15  OOto 


$18  00 
30  00 
18  00 
18  00 
24  00 
3()  00 
24  00 
18  00 
13  00 

20  00 

24  00 
18  00 
30  0!) 

21  00 

25  00 
:fO  00* 

20  00 
30  00 
25  00 

24  00 

22  00 
30  00 

21  00 
18  00 
20  00 
30  00 

20  00 
18  00 
27  00 

21  00 
21  00 

20  00 

21  00 
20  00 
60  00 
18  00 

23  00 

25  00 
25  00 
25  00 
60  00 
30  00 
25  00 


Monthly  wages. 


Tabic  tfhoicing  the  wages  paid  in  San  Francinco  and  vicinity  in  18(59  for  the  following  kinds 

of  labor. 

[From  Annual  Report  of  Califoniia  Labor  Exchange,  May,  1869.] 


Occupation. 


"Wages  offered,  (gold.) 


Apprentices 

Apothecaries 

Bakers  

Bar  tenders 

Barbers 

B«m1  makers 

Bell  hangers 

Blacksraitlm 

Blacksmiths'  helpers 

Boiler  makers 

Bootblacks 

Book-keepers 


fl5  to  $35  per  month  and  found. 

$40  to  |50  per  month  and  found. 

130  to  $50  per  month  and  found. 

$40  to  $45  per  month  and  found. 

$80  per  month. 

$25  to  $35  per  month  aud  found. 

$2  50  to  $3  per  day. 

$2  50  to $4  per  day;  $60  to  $100  per  month  aud  found. 

$2  to  $2  50  per  day. 

$35  to  $60  per  mouth  and  found. 

$45  per  month. 

$35  to  $100  per  month. 
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tv™i«tk.n. 

Wi«Moaer«i,Oioia.) 

tU  M  KM  per  DioDth ;  holriibiire;  pieoe. 
t33  tfl  «<0  iH^r  iiioulh  BUd  foond. 
IIOlo»4niwrioonIb. 
M  Mto«6periliir. 

lis  per  mantli  and  ronnd. 
17}  jier  moutli  uid  fuDDd. 
WlolapwdT-     ^      ^,      ^ 
135  to  t«a  iHtr  tdanth  uid  funnd. 
*3I>  to  t43  per  luoDlb  wid  board. 
Hi  t«  ira  jwr  mmlh  anil  bnard. 
•30  Kj  IW  por  month  wid  boHil. 

tit  Utot4  aOperdnf. 

WO  w  160  per  month  ud  fomid. 

t:)3lolloa|,.|  mouth  and  fuuD.I. 

fj  lo  (3  as  |,.  r  day.  aiid  pisce-vork. 

*3lo»4»|",day. 

t3lot3  ^|>.ri1.iy  .iiidtsotaleopcriaoulh. 

13  to  t4  p'..r  ll!!i :  ;.i..l  pleoe-work. 

•40  M  t-VI  per  mouth  and  found, 
•.to  to  ta  per  moDtb  uid  found. 
HtoiJpor'Uy. 

•40  to  tJO  per  month  and  fonnd. 

tl  per  dnv,  tM  per  inoiiUi  and  found,  Kiuler;  t! 

•60  ti>  tM  IHT  mouth. 
laioKSI^l^^rday. 

tM  to  OS  per  inoDlh  and  fuuud,  Bliarei. 
#«}  to  taj  iier  moutiL 

g^^i'iVrmomh  ami  found. 

•^-.loflOp^rmoulliandfomid. 

tM  to  •!»  prr  month  and  round. 

•:)  .10  Ki  H  JO  pi-r  dav. 

•:I0  to  WO  i<rr  inonth  and  found. 

KM  to  #iiu  iwr  mouth  and  found. 

WS (..  tM  lar  inoutli and  found. 

•..OlH'rmontliandfonniL 

fM  til  ttn  |<rr  nwnlfa  nml  fniiuA. 

•M  to  Ha  ivr  iiwuth  and  fonnd. 

Ki.-Mpi'rilav. 

jKJSOtoWiardny. 

^«l  t«  Ua  JHT  inoni  li  and  fonud. 

frytojJioV'rday.  ' 

^W  to  «M  iHT  in..»lU  and  foimd. 
•aa)i..»4,»-r.U.v, 

f'mlnilunv 

iaSKi::;;:;-::::::::::::;:::: 

l»rJBy,MOto 

('.unWiH-ra    

iiiWiw 

Jiiw.mi.k.ni 

ifcte" : 

JK^;i.«i;.»::::::.::;:::.:::::.:. 

lnmiiinl>li-i»  

uutliaiidfoiinl. 
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TMe  showing  the  wages  paid  in  San  Francisco,  4-o. — CoDtinued. 


Occopation. 


Wagea  offered,  (gold.) 


LaAt-Tnaken 

Lathers 

Laundrymen 

Local  reporters 

Locksmiths 

LambenueD 

Lithoeraphers 

MachiDistii 

Machine-planers 

Men  and  their  wives. . 

Marble-catters 

Marble-polishen 

Masons 

Mattress-makers 

Milkers  and  dairymen. 

Millers 

Millirrights 

Miners 

Malt-makers 

Names 

Ox-teamsters 

Ostlers  and  teamsters. 

Painters,  (house) 

Pantrymen 

Paper-bangers 

Pattern-makers 

Picture-frame  makers. 

Pile-drivers 

Plasterers   

Plumbfrs 

Porters 

Potato-diggeis 

Printei-8 

Planers 

Quarrymen 

Stair-6uilders 

Stewards 

Storemeu 

Street  sweepers 

Sugar-packers 

Stonecutters 

Scourers 

Salesmen 

Sawyers 

Sheep-Hheareri* 

Shepnerds 

Shipsiiiitlis 

SJmcers 

Smelters 

Soap-makers 

Ti>amsters 

Teachers 

Tin-rooffTH 

Tinsmiths 

Track-layers 

I'nink  iuaker8 

Tumeri* 

Tiinbonncn 

UpholHtrnTS 

UudertaUtTM 

Viii»*yai(l  lueu 

Vnrni.sluTs 

Viwnn  11 

AVagou-makers 

Waiters 

Warehounemeu 

Wati'Iiiiien 

Well-iU <;:;»•  r.<«   

'\Vh«M'lwri;ili{K 

WfKHlrh(i|»]M  I H 

Whip-inakn  s , 

"\\'liit»'watt]ji  r.s 


IS  50  to  |3  per  day. 

$3  to  $4  per  day. 

$30  to  $45  per  month  and  found. 

$50  per  mouth. 

|3  to  #4  per  day. 

$35  to  170  per  month  and  found. 

Per  piece. 

♦:j  50  to  #4  50  per  day. 

$2  50  to  $3  per  day. 

$50  to  $65  ]>er  moiith  and  found. 

$4  per  day.  , 

t-i  to  $^2  50  per  day. 

$4  to  $5  per  day. 

$2  to  $3  per  day. 

$30  to  $45  per  month  and  found. 

$3  to  $4  per  day. 

$3  to  $.'>  i>er  day. 

$2  to  $3  50  per  day  and  found,  and  $40  to  $65  per  month  and  fonn d , 

$50  per  month. 

$25  to  $35  per  month  and  found. 

$35  to  $75  per  month  and  found. 

$40  to  $45  per  mouth  and  found. 

$2  50  to  $4  ))er  day. 

$35  ]>er  month  and  found. 

$2  50  to  $3  50  per  day. 

f  4  to  $4  50  per  day. 

$2  50  to  $3  50  pir  day  and  piece. 

$2  50  to  $3  per  day. 

$4  to  $6  per  day. 

$3  50  iHiT  day.' 

$30  to  $55  i>er  month  and  found. 

$30  to  $:i5  |>er  mouth  and  found. 

$45  to  $80  per  month  and  founiL 

|60  per  month  and  found. 

$2  50  Iter  day. 

$2  50  to  $4  25  per  day. 

$'30  to  $50  per  inontli'and  found. 

|30  to  $35  per  month  and  fouml. 

fiO  to  $35  per. mouth  and  fouucL 

$%  jier  month. 

$  I  to  $5  pi^r  day. 

$10  to  $60  per  month  and  found. 

$30  to  $C0  jier  mouth  and  found :  numerous  applicants. 

$40  to  $100  per  month  and  found. 

5  cents  to  7  cents  i»er  head. 

$25  to  $35  per  month  and  found. 

$4  per  day. 

$1  75  to  $2  25  per  day.    See  Minei-s. 

$60  to  $120  per  month  and  found. 

$35  to  $40  p^r  mouth  and  found. 

$30  to  $50  )>er  month  and  found. 

$40  per  mouth  and  found. 

$4  p<5r  day. 

$3  to  $4  per  day. 

$1  25  to  $2  per  day  and  found. 

$2  50  to  $3  per  daV. 

$3  50  to  $4  i)or  daV. 

$2  to  $3  per  day. 

$  t  to  $4  per  day. 

$  ^0  per  month. 

$10  to  $40  per  month  and  found. 

$2  50  to  $3  50  per  day. 

$2  50  to  $3  p(!r  day.  ' 

$  I  to  $^1  jKT  day. 

$20  to  810  per  inunth  and  found. 

$  2  to  )?3  iHT  day.  • 

|t50  to  $75  ntT  niontli. 

$2  50  p«'r  day.  coiiUact. 

$1  to  $4  per  day. 

MO  to  $70  pel  inoiith  and  found. 

?3  per  day. 

$.<  per  da}-. 
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Tahle  showing  the  average  retail  prices  of  provisions^  groceries^  and  other  leading  articles  of  con- 
sumption; also  prices  of  hoard  and  house  rent  in  the  towns  of  the  following  sectionSj  and  the 
general  average  in  the  United  States  in  tlie  gear  1809. 


Articles. 


ruovisioxs. 

Flour,  wheat,  superfine barrel 

extra  faiull}^ do. . 

rye do . . 

Com  meal do . . 

IJeef,  fresh,  roaating  pieces pound 

Houp  piecpH do. . 

rump  steaks do. . 

corned do.. 

Veal,  fore  quarters do. . 

liind  quarters do . . 

cutlets do.. 

Mutton,  fore  quarters .do. . 

leg do . . 

chops do. . 

Pork,  fresh do. . 

corned  or  salted do. . 

bacon do . . 

hams,  smoked do. . 

shoulders do . . 

sausages do.. 

Lnnl do 

( 'odfish,  dry do. . . 

^lackerel,  pickled do. . . 

Kutter do. . . 

Cheese do. . . 

Potatoes bushel . 

Kice ]{bnnd . 

Beans quart. 

Milk do  . 

Eggs dozen . 

Tea.  Oolong,  or  other  good  black pouud . 

Coflee,  Kio,  green do. . . 

Rio.  roasted do. . . 

Sugar,  good  brown do. . . 

yellow  C do. . . 

cxjflFee  B do. . . 

Molasses,  New  Orleans gallon. 

Porto  Rico do. . . 

Simp do... 

Soap,  common pound . 

Starch do... 

Fuel— <5oal ton . 

wood,  hard cord. 

pine do  . 

Oil,  coal gallon. 

D0HE8TIC  DRY  GOODS,   KTC. 

Shirtings,  brown,  4X4  standard  onalitv-  .ynnl. 

bleached,  4x4  st  an  darn  quality  do. . 
Sheetings,  brown,  \)x8  standanl  quality. .  do. . 

bleachetl,  9x8  standanl  quatity.do. . 
Cotton  flannel,  "Hamilton,"  (or  aimihir  qual- 
ity)   yard. 

Tickings,  good  quality *. do. . 

Prints.  Merrimac ". do. . 

Mousseliue  de  laines do. . 

Satinets,  medium  quality do . . 

Boots,  men's  heavy pair. 

HOUSE  KENT. 

Four-roomed  tenements month. 

Six-roomed  tenements do. .. 

noAKD. 

For  men w«'ck. 

For  women do. . . 
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$7  19 
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15  24 

$7  36 

114  46 

.  10  12 

8  11 

6  75 

10  47 

6  31 

8  35 

15  46 

.  6  72 

6  75 

5  28 
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11  00 

7  56 

13  29 
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3  79 

4  72 

8  34 
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.  6  96 
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3  06 
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5  18 
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4  89 
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5  06 
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12  40 

15  58 

11  06 

10  31 

25  88 

.  7  62 

10  50 

17  03 
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16  m 

14  81 

37  55 
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4  46 
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6  36 
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9  06 

.  3  02 

3  6(» 

3  89 
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Table  showing  the  foreign-horn  and  the  native  population  of  the  several  States  and  Territories 

on  the  1st  day  of  June^  1870. 

[Corrected  from  censas  returns  received  up  to  May  25, 1871.] 


States  and  Territories. 


Foreign.        Xatlve. 


Maine 

Massachusetts 

Vermont 

New  Hampshire 

Connecticut 

Kho<le  Island 

Xew  York,  (city  of  New  York,  first  enumeration) 

New  Jersey 

I*euusylvauia,  (city  of  Philadelphia,  lirst  enumeration) 

Delaware 

Maryland 

District  of  Cohintbia 

West  Virginia 

Ohio 

Kentucky 

ludiaua 

Illinois , 

Michigan 

Wisconsin , 

Minnesota 

Iowa 

Missouri , 

Kansas ^ , 

Nebraska 

Colorado 

Dakota , 

Idaho , 

W  yoraing , 

Utah   

Montana 

Virginia 

North  Carolina 

South  Carolina 

(it^rgia 

>'lori<la 

Alabama 

'Mississippi 

I^tuisiana 

§  Texas 

Arkansas 

Tennessee^ 

New  Mexico 

Arizona 

California 

Oregon   

Nevada , 

Washington 

Total  in  United  SUt es 


48,  881 
353,319 

47,155 

29,611 
113,  639 

55,396 

1, 130,  617 

188,  943 

54l,0<i2 

9.136 

83,412 

16,  254 

17,  091 
373. 250 

63,  39H 

141,474 

514,  95H 

268,010 

364,  846 

160,  697 

204.057 

222, 267 

48,389 

30,  748 

6,598 

4,815 

7,885 

3,507 

30,702 

7,982 

13,  754 

3,029 

8,071 

11, 145 

4,967 

9,  962 

11,198 

61,827 

101,  276 

5,026 

19,  314 

5,620 

5,809 

209,827 

11,600 

18,801 

5,024 


578,  034 

1, 104.  032 

283,396 

288,689 

4A  815 

161,  957 

3,  227,  aiO 

717, 15:1 

2,  964,  200 

115,879 

697,  482 

115,446 

424,  92:^ 

2,  291,  752 

1, 257,  613 

1,539,163 

2,  023,  442 

916, 049 

690, 307 

279,009 

987.  735 

1,  499, 028 

315,  988 

92, 245 

33,266 

9,366 

7,114 

15.611 

56,084 

12,613 

1,211.409 

1, 068,  375 

697.092 

1, 184, 193 

182, 781 

9H7,  030 

817,  426 

665,  088 

708, 942 

479. 141 

1,  239, 059 

86.254 

3.849 

350,396 

79,323 

23.690 

18,  931 


5,594,349     32,931,380 


Total. 


626,915 

1,  457, 351 
330.551 
318,300 
537,454 
217,353 

*4,  357, 647 
906,096 

1 3, 505,  262 
125.  015 
780,894 
131,  700 
442,  014 

2,  665, 002 
1,321,011 

1,  680,  637 

2,  5:W.  400 
1, 184,  059 
1, 055,  15:J 

439,  7C6 

1, 191,  792 

1,721,295 

364, 377 

122,  993 

39,864 

14,181 

14,999 

9.118 

86,786 

20,  595 

1,  225, 163 

1,  071,  404 

705. 163 

1, 195, 338 

187,748 

996,  992 

828.624 

726,915 

810.218 

484. 167 

1, 258,  3r3 

91,874 

9,658 

560,  22:J 

90,923 

42,  491 

23,  955 


38,  525,  729 


*  Population  of  the  State,  using  the  second  enumeration  of  the  city  of  New  York,  is  4,374,499.    The 
distribution  of  the  excess,  as  native  and  foreign,  not  yet  etfeeted. 

t  Population  of  the  State,  usinj^  the  second  enumeration  of  the  city  of  Philadelphia,  is  3,519,601.    The 
distribution  of  the  exc4*As  as  native  and  foreign,  not  yet  etfected. 

*  One  county  estimated. 

§  In  the  total  population,  one  county  estimated ;  the  number  of  native  and  foreign  largely  estimated. 

FRANCIS  A.  WALKER, 
Ckn>U3  Office,  If  ay  25.  1871.  '  Svpfrint^idfnt. 


42d  Congress,  )    HOUSE  OF  REPEESENTATIVES.    (  Ex.  Doc. 
Ist  Session,      j  (     Ko.  2. 


POSTAL  SERVICE  BETWEEN  LOUISVILLE  AKD  LEXINGTON, 

KENTUCKY. 


LETTER 


FROM 


THE  POSTMASTEE   GENEEAL, 


m  RELATION  TO 


The  discontinuance  of  postal  service  on  the  route  between  Louisville  and 

Lexi^igton^  Kentucky, 


March  15, 1871. — Referred  to  the  Committee  on  the  Post  Office  and  Post  Roads  and  or- 
dered to  be  printed. 


Post  Office  Department, 

Washington,  D,  C,  March  11, 1871. 

Sir  :  By  act  of  Congress  entitled  "An  act  in  relation  to  the  postal 
service,^  approved  February  28,  1861,  it  is  directed  "  That  whenever,  in 
the  opinion  of  the  Postmaster  General,  the  postal  service  cannot  be 
safely  continued,  or  the  post  office  revenues  collected,  or  the  postal  laws 
maintained  on  any  post  route,  by  reason  of  any  cause  whatsoever,  the 
Postmaster  General  is  hereby  authorized  to  discontinue  the  postal  ser- 
^ice  on  such  route,  or  any  part  thereof,  and  any  post  offices  thereon,  till 
the  same  can  be  safely  restored,  and  shall  report  his  action  to  Congress." 

I  have  the  honor  to  report  that  in  obedience  to  this  act  I  have  dis- 
continued the  mail  service  on  the  Louisville  and  Lexington  Bailroad, 
between  the  cities  of  Louisville  and  Lexington,  in  the  State  of  Ken- 
tucky, in  consequence  of  the  imminent  peril  in  which  the  life  of  an 
agent  employed  by  the  Department  to  accompany  and  distribute  the 
mails  has  been  placed  by  riotous  demonstrations  along  the  route. 

The  agent  referred  to,  whose  name  is  William  H.  Gibson,  returning 
on  the  26th  January,  1871,  from  Lexington  to  Louisville,  when  the  train 
halted  at  North  Benson,  found  a  number  of  men  assembled  at  the  sta- 
tion, one  of  whom,  a  large  and  powerful  man,  violently  entered  the 
mail  car,  struck  the  agent  a  tremendous  blow  in  the  face,  and  endeavored 
U}  drag  him  out  of  the  car,  crying,  "We'll  kill  you!  pome  out!  come 
out!''  A  struggle  ensued,  during  which  the  train  started  and  the 
a^ailant  leaped  out,  and  a  number  of  shots  were  fired  at  the  train. 
Application  was  subsequently  made  to  the  military  authorities  and  a 
guard  of  armed  men  obtained  to  accompany  and  protect  the  mails  and 
agent,  which  they  continued  to  do  for  five  weeks.  A  circular  letter  was 
mean  time  prepared  in  the  Department  and  addressed  to  all  the  postmas- 
ters on  the  route,  calling  their  attention  to  the  circumstances  of  the  case 
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and  to  iba  aot  oi  Coagnm  abov«  quoted,  and  Bodfying  them  tbat  nnless 
dae  proteotioQ  should  be  given  to  the  agents  choeeo  by  the  Departmeat 
and  the  mails  in  their  charge,  the  mails  would  be  withdrawn  from  the 
rente.  It  becoming  apparent,  by  subsequent  information  of  undoubted 
reliability,  that  the  life  of  tbo  agent,  Gibson,  would  be  in  dauger  with 
or  without  the  militiiTy  guard,  and  a  telegram  having  been  received^ 
under  date  of  the  2d  instant,  from  the  United  States  marshal  at  Frank- 
fort, suggesting  the  necessity  of  doubling  the  guard  on  the  mail  traio 
the  following  day,  as  tronble  was  apprehended,  the  Department,  on  the 
3d  instant,  discontinued  the  mail  service  on  the  entire  route. 
Vei^  respectfully, 

JNO.  A.  J,  CEESWELL, 

Postmaster  Qeneral. 
Hon.  jAU£a  G.  Blaine, 

Sfwker  ^  the  Souse  of  Btpnetettta^es. 


42d  Congress,  >      HOUSE  OF  EEPRESENTATIVES.      (  Ex.  Doc. 
Ist  Session.      ]  \     No.  3. 


BLACK  BOB  BAND  OF  SHAWNEE  INDIANS. 


LETTER 


FROM 


THE  SECRETARY  OF  THE  IJ^TERIOR, 

IN  RELATION  TO 

The  Black  Boh  hand  of  ISliawnee  Indians  in  Kansas. 


March  15,  1871. — Referred  to  the  Committee  on  Indian  Affairs  and  ordered  to  be 

printed. 


Department  of  the  Interior, 

Washington^  D.  C,  March  8,  1871. 

Sir  :  I  have  the  honor  to  transmit  herewith  a  report,  dat^d  the  7th 
instant,  from  the  Acting  Commissioner  of  Indian  Affairs,  calling  mj'  at- 
tention to  Senate  Mis.  Doc.  No.  61,  Forty-tirst  Congress,  in  relation  to 
the  condition  of  '^  Black  Bob''  band  of  Shawnee  Indians  in  Kansas,  and 
recommending,  for  reasons  therein  stated,  that  the  subject  be  brought 
to  the  attention  of  the  present  Congress. 

The  recommendations  contained  in  the  communication  are  therefore 
respectfully  submitted  for  such  consideration  by  Congi-ess  as  tliat  body 
may  deem  proper. 

I  am,  sir,  very  respectfully,  your  obedient  servant, 

C.  DELANO, 

Secretary. 
Hon.  James  G.  Blaine, 

Speaker  of  the  House  of  Representatives. 


Department  of  the  Interior, 
Office  of  Indian  Affairs, 

Washington^  D.  C,  March  7,  1871. 

Sir  :  I  have  the  honor  to  call  attention  to  Senate  Mis.  Doc.  No.  61, 
Forty-first  Congress,  third  session,  being  a  letter  of  tlie  Secretary  of 
the  Interior  addressed  to  the  chairman  of  the  Committee  on  Indian  Af- 
feirs,  communicating  information  in  relation  to  the  Black  Bob  band  of 
Indians  (Shawnee)  in  Kansas. 

As  the  last  session  of  Congress  adjourned  by  limitation  of  law,  with- 
out affording  the  requisite  aid,  by  legislation,  to  these  Indians,  I  am 
again  compelled  to  ask  that  the  subject  of  their  condition  be  brought  to 


2  BLACK    BOB   BAND    OF   SHAWNEE    INDIANS. 

the  attention  of  both  Houses  of  the  present  Congress,  in  order  that  the 
remedy  may  be  applied  by  appropriate  legislation. 

It  is  deemed  of  the  utmost  importance  to  the  present  and  future  con- 
dition of  the  Black  Bob  band  that  the  suspension  of  the  issue  of  patents 
for  their  allotments  under  the  treaty  of  1854,  and  the  disposition  by  them 
of  said  allotments  under  the  rules  of  the  Department,  should  be  removed. 
The  act  imposing  such  suspension  is  in  direct  violation  of  treaty  stipu- 
lations, and  with  the  intercourse  act  of  1834,  and  has  had  the  effect,  not 
only  to  impoverish  the  members  of  that  band,  but  has  kept  them  from 
locating  and  making  improvements  upon  their  homes  in  the  Indian  Ter- 
ritory, where  they  could  provide  for  their  future  wants,  and  has  ren- 
dered necessary  extra  expenditures  to  keep  them  from  actual  starvation. 
Very  respectfully,  your  obedient  servant, 

\  H.  R.  CLUM, 

Acting  Commissioner. 
Hon.  C.  Delano, 

Secretary  of  tlie  Interior. 


42d  Congress,  >      HOUSE  OF  KEPKESENTATIVES.     (  Ex.  Doc. 
l8t  Session.      ]  \     No.  4. 


ENCROACHMENT  OF  RIVER  AT  VICKSBURG. 


LETTER 

FROM 

THE  SECRETARY   OF  WAR. 

IX    KELATION   TO 

The  etwroachment  of  the  Mississippi  Biver  at  Vlclsburg. 


March  15,  1871. — Referr«Ml  to  the  Committee  on  Commerce  and  ordercil  to  be  printed. 


War  Depart^ient,  March  G,  1871. 

The  Secretary  of  War  has  the  honor  to  submit  to  the  House  of  Rep- 
reseutatives  a  communicatiou  from  the  Chief  of  Engineers,  transmitting 
reports  from  Lieutenant  Colonel  W.  F.  Raynolds  and  Captain  Charles 
R.  Suter,  of  the  Corps  of  Engineers,  from  which  it  appears  that,  unless 
the  most  prompt  and  energetic  measures  be  taken  to  stop  the  further 
encroachment  of  the  Mississippi  River  upon  its  banks,  the  city  of  Vicks- 
burg,  possessed  of  the  most  commanding  site  and  the  finest  harbor  upon 
the  river,  will  be  made  an  inland  town,  and  financial  and  commercial 
disaster  brought  upon  its  inhabitants. 

WM.  W.  BELKNAP, 

Secretary  of  War. 


Office  of  the  Chief  of  Engineers, 

Washington,  i>.  6\,  March  2,  1871. 

Sir  :  1  have  the  honor  to  transmit  herewith  a  copy  of  a  communica- 
tion from  Lieutenant  Colonel  \Y.  F.  Raynolds,  Corps  of  Engineers,  of 
the  8tli  February,  1871,  inclosing  a  report  upon  the  examination  and 
survey  of  the  Mississippi  River,  near  Vicksburg,  and  to  express  a  con- 
currence generally  in  the  views  contained  therein.  Were  the  amount 
of  the  estimate  available,  possibly  the  work  of  protection  proposed  might 
be  completed.  One  of  the  efl'ects  of  the  cut-off  will  be  to  transfer  the 
city  landing  two  or  three  miles  below  its  present  position,  and  to  a 
localitv  where  the  form  of  the  river  bed  will  not  be  as  favorable  for  such 
uses  as  the  present.  The  evil  threatened  is  one  of  great  magnitu<le  to 
the  city  of  Vicksburg. 

Very  respectfully,  vour  obedient  servant, 

A.  A.  HUMPHREYS, 
Brigadier  General  and  Chief  of  Engineers. 
Hon.  W.  W.  Belknap, 

Secretary  of  War. 
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Office  of  Western  River  Improvements, 

St  Louis,  February  8,  1871. 

General  :  I  have  the  houor  to  submit  herewith  the  report  of  Captain 
C.  R.  Suter,  Corps  of  Engineers,  upon  his  examination  of  Vicksburg 
Harbor,  made  under  my  direction. 

The  report,  with  the  accompanying  maps,  sketches,  ])rofile8,  &c.,  gives 
a  clear  conception  of  the  condition  of  affairs  at  that  place,  and  makes  it 
evident  that  the  apprehensions  that  the  river  will  seek  a  new  channel, 
leaving  Vicksburg  an  inland  town,  are  only  too  well  founded,  and  the 
necessity  for  prompt,  energetic  action  to  prevent  such  a  calamity  is 
manifest,  if,  indeed,  the  time  for  action  has  not  already  passed. 

There  can  be  no  doubt  that  the  remedy  proposed  would  effect  the 
object  in  view  if  it  could  be  promptly  applied,  and  I  see  no  more  econo- 
mical way  of  securing  the  result,  or  any  which  could  be  more  speedily 
carried  out.  Still  I  doubt  if  the  work  can  be  done  in  time  to  prevent 
the  impending  calamity.  Hence,  if  it  is  proposed  to  attempt  to  save 
the  harbor  of  Vicksburg,  it  is  of  the  greatest  importance  to  commence 
at  once^  By  doing  so  and  beginning  the  revetment  at  the  upper  portion 
of  the  section,  which  is  now  wearing  away  so  rapidly,  the  action  may 
possibly  be  so  checked  as  to  afford  time  to  complete  the  improvement. 
Verv  respect  full  v, 

W.  F.  RAYNOLDS, 
Lieutenant  Colonel  of  Engineer's  U,  S,  Amiy, 

Brigadier  General  A.  A.  Hu3IPHREYS, 

Chief  of  Engineers  U.  S.  Army,  Washington,  D,  C. 


A. 

Mayor's  Offick, 
Fick^burg^  Mississippi^  JSeptember  15,  1870. 

Dkar  Sir  :  Your  report  aud  coiumuuicatioii  of  the  18th  of  May  last  waa  presented  to 
the  board  of  mayor  and  aldermen  of  this  city,  at  a  recent  meeting,  for  their  considera- 
tion. Resolutions  were  adopted  unanimously  by  that  body  thanking  the  officers  of  your 
department  and  of  the  Engineer  Corps  for  the  survey  and  report  made,  and  the  kind 
offer  to  make  a  more  particular  examination  by  your  department,  during  the  coming 
autumn,  of  the  matt-er  of  the  cut-oft'  threatening  our  city.  It  is  unnecessary  to  recount 
to  you  the  serious  results,  if  allowed  to  be  effected,  this  cut-oft  would  produce  upon 
our  citizens,  the  State,  and  the  General  Government.  The  taxable  property  of  the  city 
is  something  more  than  seven  millions  of  dollars,  and  a  coui-se,  pertaining  to  your  de- 
partment, threatening  its  total  destruction,  will,  without  doubt,  receive  your  most 
earnest  consideration. 

As  the  representatives  of  those  deeply  intere8te4l,  and  apprehensive  of  these  results 
that  will  be  consummated  in  time  if  not  averted,  we  most  respectfully  ask  that  the  fur- 
ther survey  of  the  channel  of  the  Mississippi  River  at  this  point,  contemplated  by  the 
department,  be  commenced  at  the  earliest  possible  moment.  At  present  the  river  here 
is  at  a  low  stage.  All  assistance  that  can  be  furnished  to  the  corps  by  our  citizens, 
will  be  promptly  and  cheerfully  accorded. 

With  the  highest  consideration,  we  remain,  verv  respectfullv,  &c., 

J.  C.  WEBBER,  Mayor, 
R.  S.  BUCK,  Citi/  Atlometj, 

Committee. 
B.igadier  General  Ed.  S.  Schrivkr, 

Inspector  General,  War  Departmenty  JVashingtoUj  D,  C. 


B. 

Office  of  Wksterx  'Rivkh  Imi»rovkment8, 

Cincinnati y  Ohio,  Jpril  30,  1870. 

General  :  Your  favor  of  the  22d  of  January,  1870,  referring  to  me  the  reports  of 
General  R.  S.  Granger,  and  General  Eben  Swift,  touching  the  wearing  of  the  banks  of 
the  Mississippi  River,  above  and  near  Vicksburg,  was  duly  received,  and  in  accordance 
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with  the  requireoients  of  your  letter  I  proceeded  to  Vicksbiirg  as  soon  as  my  duties  here 
would  permit,  to  make  an  investigation'  into  the  existing  condition  of  the  river  banks 
in  that  vicinity. 

I  reached  Vicksbnrg  on  Monday  evening  of  the  14tli  of  March.  Early  on  the  follow- 
ing morning  I  called  upon  General  Swift,  (the  mi^jor,)  and  was  placed  by  him  in  com- 
munication with  some  of  the  principal  men  of  the  city,  who  expressed  great  satisfaction 
at  my  being  there,  under  your  instructions,  to  examine  into  a  matter  which  so  greatly 
interested  them,  they  all  regarding  this  as  an  evidence  of  the  determination  of  the 
Government  to  afford  their  city  protection  against  the  danger  which  the  action  of  the 
river  seems  to  threaten,  by  cutting  through  the  narrow  point  of  laud  on  the  opposite 
shore,  in  the  parish  of  Madison,  Louisiana,  and  in  that  event,  leaving  their  city  wharf 
out  of  reach  from  the  main  channel  of  the  Mississippi.  The  water  has  been  so  high  in 
that  part  of  the  river  since  the  early  part  of  January  as  to  preclude  the  possibility  of 
making  such  a  minute  and  thorough  inspection  of  the  banks  as  the  necessities  of  this 
case  require,  and  it  is  very  much  to  be  regretted  that  the  demand  for  an  examination 
had  nut  been  received  prior  to  November  last,  when  we  had  a  steamer  in  commission, 
with  a  surveying  party  on  board  thjit  could  have  taken  advantage  of  the  low  water 
of  November  and  December,  to  have  nuide  a  careful  survey  there,  with  the  best  effect 
and  at  minimum  of  expense,  as  the  steamer  was  necessarily  in  that  vicinity,  on  duty 
connected  with  snag-boat  operations. 

On  Thur8<lay,  the  17th  of  March,  a  small  steamer  was  kindly  provided  by  the  Messrs. 
Floweree  to  facilitate  our  examination  of  the  river.  Embarking  in  this,  accompanied 
by  the  mayor  and  some  of  the  first  citizens  of  Vicksburg,  we  ran  up  close  to  the  right 
bank,  on  the  northwesterly  side  of  the  narrow  point  of  land  opposite  the  city.  We 
found  many  proofs  of  the  rapid  washing  away  of  the  shore.  Among  them  is  the  fact 
that  our  stejimer  was  in  deep  wat-er,  close  to  the  bend  and  within  the  area  which  had 
been  but  a  few  years  ago  under  cultivation  and  inclosed  by  the  levee,  a  part  of  which 
is  yet  standing  upon  the  bank.  We  ran  by  the  head  of  the  "  military  canal,'^  at  which 
point  there  seems  to  be  iio  tendency  of  the  river  to  encroach,  but  it  is  some  two  miles 
below  the  canal  where  the  current  seems  to  be  impinging  with  the  most  destructive 
effect.  In  conversing  with  persons  who  have  resided  in  that  vicinity  fur  the  last  forty 
yearsj  I  find  that  the  same  danger  which  seems  to  threaten  Vicksburg  now  has  aroused 
the  fears  of  the  inhabitants  on  former  occasions,  and,  as  some  assert,  prevented  the  flow 
of  capital  for  permanent  investment  in  improving  their  town  to  an  extent  which  its 
comolanding  position  and  the  beauty  of  its  site  would  seem  to  justify.  The  cause  of 
this  renewe<l  destructive  action  of  tlie  current  in  this  vicinity  is,  doubtless,  traceable 
to  the  occurrence  within  the  last  few  years  of  the  Terrapin  Neck  cut-off,  and  Davis 
cut-off.  I  found,  in  conferring  with  the  people,  that  many  cUfferent  views  are  enter- 
tained as  to  what  should  be  done  to  secure  to  the  city  of  Vicksburg  its  present  landing 
place,  or  wharf,  on  the  main  channel  of  the  river.  Among  others,  the  idea  that  the 
river  should  be  changed  in  it«  course  above  the  town,  from  the  vicinity  of  Paw-Paw 
Island,  and  forced,  l\v  cutting  a  new  channel  for  it,  to  flow  down  by  the  junction  of  the 
Yazoo  River  with  the  beil  or  false  river,  and  thence  through  Long  Lake  to  debouch  into 
the  head  of  the  bend  above,  and  within  two  miles  of  town.  1  believe  a  more  effective 
remedy  would  be  to  revet  with  stone  the  bank  where  the  cut-oft*  is  threatened,  and 
thus  to  aid  the  river  to  keep  its  prcMcut  channel,  which  it  has  chosen  for  itself,  rather 
than  to  attempt  the  expensive  and  uncertain  one  of  changing  the  channel,  as  some 
have  suggested. 

I  had  hoped  to  receive  some  maps  of  the  point  of  land  where  the  cut-off  is  threat- 
ened, showing  the  outline  of  the  point  at  successive  periods,  so  as  to  give  an  accurate 
idea  of  the  rapidity  with  which  the  wearing  away  has  progressed;  but  I  am  disap- 
pointed in  that  they  have  not  been  sent  to  me. 

Before  any  definite  plan  and  estimate  can  be  made  for  permanently  improving  the 
river  at  and  near  Vicksburg  there  should  be  a  thorough  and  minute  survey  of  the 
vicinity  from  near  Terrapin  Neck,  above,  to  Warrenton,  below  Vicksburg.  This  survey 
should  include  borings  into  the  land  opposite  Vicksburg,  to  ascertain  the  nature  of  the 
strata  with  a  view  to  protecting  the  point  against  further  encroachment-s. 

The  survey  might  proj>erly  be  extended  also  over  the  region  in  the  interior,  to  as- 
certain what  route  might  be  advantageously  adopted  for  a  new  channel  for  the  river. 
From  all  that  I  could  learn  the  stage  of  wat^r  and  the  climate  would  be  quite  unfavor- 
able to  such  a  survey  until  about  the  Ist  of  November.  I  would  therefore  respectfully 
recommend  that  one  of  our  boat«,  with  the  requisite  force,  be  sent  there  for  this  piu- 
poee  in  November  next. 

The  communications  of  General  Granger  and  General  Swift  are  herewith  respectfully 
returned,  as  requested. 

I  remain,  very  respectfully,  your  most  obedient  servant, 

J.N.  MACOMB, 
Colonel  of  Engineers  and  Brevet  Colonel  U.  S.  Army. 

Brevet  Major  General  A.  A.  Hi'MPIIREYS, 

Brigadier  General  and  Chief  of  Engineers  U.  S.  Armyj 

Office  of  the  Chief  of  Engineers ^  Washington,  D,  C. 
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Office  of  \Ve.stekn  Kiver  Impruvementj*, 

St.  Louis,  Mit*ffOMriy  September  29,  1870. 

Gekeral:  I  have  received  the  letter  of  J.  C.  Webljer,  mayor,  and  R.  8.  Bnck,  city 
attorney,  committee,  relating  to  cut-off  near  Vicksburg,  referred  tome  from  tbebnreau, 
calling  my  attention  to  tbe  correspondence  of  my  predeeesMjr  ontbe  subject  and  direct- 
ing the  intended  examination,  &c. 

By  reference  to  Colonel  Macomb's  rej>ort.  datetl  Cincinnati,  April  30,  1870,  I  find 
that  he  recommends  that  a  steamer  l>e  sent  there  al>ont  the  1st  of  NovemWr  next  to 
make  the  requisite  survey,  from  Terrapin  Neck,  above,  to  Warren  ton,  below  Vicksbnrg. 
The  survey  to  include  the  requisite  boring  to  ascertain  the  nature  of  the  strata,  &c., 
and  might  properly  extend  also  over  the  region  in  the  interior.  I  find  by  reference  to 
a  table  of  distances  that  from  Terrapin  Neck  to  AVarrenton  is  thirty  miles.  I  do  not 
think  that  the  survey  projM>sed  by  Colonel  Macomb  can  l>e  made  in  less  than  three 
months.  The  cost  of  the  steamer  and  party  as  proposed  cannot  be  less  than  $4,000  per 
month,  hence  the  cost  of  the  survey  will  be  at  least  $12,000.  I  have  respectfully  to 
ask  upon  what  appropriation  I  shall  make  requisition  lor  the  funds  necessary  for  this 
work.  I  think  I  will  be  able  to  send  a  steamer  about  the  time  named  by  Colonel  Ma- 
comb, (Noveml>er  1,)  if  the  requisite  funds  are  provideil. 
Verv  resi>ectfullv,  vour  obe<lient  servant, 

W.  F.  RAYXOLDS, 
LieHtvnant  Colon  ft  Corp*  of  EngUuri'*. 

Brevet  Major  General  A.  A.  Hcmphrevs, 

Chief  of  Eiiffineers  C.  S.  Anntf.  Washington,  I).  C. 


D. 

Office  of  the  Chief  EnciIneek, 

Wmhingtony  1).  C,  October  6,  1870. 

Colonel:  Your  letter  of  September 29,  in  relation  to  the  survey  near  Vicksburg,  has 
been  received. 

It  appears  that  the  character  of  the  survey  has  not  been  fully  understood.  The 
measurements  need  be  but  few  in  number  and  limiteilin  extent.  The  low- water  exam- 
inations and  borings  to  ascertain  the  character  of  the  strata  sire  the  main  features, 
and  to  these  especial  attention  should  be  given.  The  mere  survey  need  not  occupy  more 
than  a  few  days;  a  week  or  ten  days  may  suffice  for  all. 

It  is  not  necessary  to  send  a  steamer,  nor  is  one  necessary  to  make  the  examination. 
Skiffs  will  answer.  If  required,  a  ferry-boat  or  other  steaml>oat  may  be  hired  at  Vicks- 
bnrg. 

You  are  notifie*!,  by  letter  from  this  office  of  September  29.  of  the  allotment  of  $15,0C0 
(in  all)  for  the  sur^eysand  examinations  assigueil  to  you. 
By  command  of  Brigadier  General  Humphreys. 
Verv  resi>ectfullv,  vour  obedient  s<M*vant, 

.JOHN  G.  PARKE, 

Major  of  Engineem. 
Lieutenant  Colonel  W.  F.  Ra'\'Nolds, 

CoriPi  of  Engineers^  St.  Ijouiif,  Mi*>*onr\. 


E. 

Office  of  Western  River  iMrROVEMENTvS 

>'/.  Louiii.  MiHftouri,  SovemlH^r  14,  1870. 

Caitain  :  I  iiMli»«so  herewith  copies  of  the  following  othcial  communications  from 
the  reconls  of  this  office,  namely: 

1st.  Letter  dated  Septemln'r  15,  1870,  fi-om  J.  C.  Webber,  mayor,  and  R.  S.  Buck,  city 
attorney,  of  the  city  of  Vicksljurg.  (committee.)  to  Brigadier  iioneral  Ed.  S.  Schrivef, 
inspector  general.  &c.,  relating  to  surveys  near  that  city,  with  indorsement  by  the  Chief 
of  Engineei-s,  calling  my  attention  to  the  correspondence  of  my  i»reilecessor,  and  direct- 
ing the  intended  exan'iiuation. 

2d.  Report  of  my  juedecessor.  Colonel  J.  N.  MaromV).  dated  April  30,  1870,  referred 
to  in  indorsement  of  Engineer  Bureau. 

3d.  Copy  of  my  letter  dated  September  29  to  tlie  Chief  of  Engineers,  on  the  receipt 
of  first  pajM'r. 
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4tb.  The  reply  of  the  Bureau  of  Engineers  to  the  same  date,  October  6,  1870. 
As  soon  as  you  have  completed  the  duty  of  laying  up  the  steamer  Octavia,  you  will 
proceed  to  Vicksbnrg,  and  make  the  required  examination  in  the  manner  contemplated 
by  the  letter  from  the  Bureau  of  Engineers. 

You  are  reminded  that  the  $15,000  mentioned  in  the  letter  of  the  Bureau  is  intended 
to  cover  the  expense  of  this  and  several  other  surveys  which  have  been  ordered,  and 
that  $3,000  is  a  large  proportion  for  the  survey'  at  Vicksburg,  and  that  the  expense  of 
the  survey  at  that  place  and  report  must  in  no  case  exceed  that  amount. 

Upon  the  completion  of  this  duty  you  will  return  to  this  otlice  and  make  up  your 
report. 

\'erv  respectfully, 

W.  F.  RAYNOLDS, 
Lieutenovt  Colonel  Corps  of  Engineers. 
Captain  C.  R.  Suteh, 

Corps  of  Kngineeriiy  Mound  City,  Ulinoin. 


Examination  and  survey  of  Mississipin  Hirer  near  Vicksburg^  Mississippi. 

Oi'FicK  OF  Westkrn  River  Improvements, 
No.  112*2  Fine  street j  St.  LouiSy  Missouri j  February  6,  1871. 

Coloxel:  I  have  the  honor  to  submit  herewith  my  report  on  the  examination  of 
Vicksburg  Harbor  and  vicinity,  executed  in  accordance  with  your  instructions  of  No- 
vember 14, 1870,  copies  of  which  accompany  this  report,  (papers  marked  A,  B,  C,  D,  and 
E.)  As  neither  time  nor  funds  were  available  to  execute  a  survey  on  the  scale  recom- 
mended by  Colonel  Macomb,  I  contined  my  examinations  to  the  immediate  vicinity  of 
Vicksburg. 

A  careful  survey  was  made  of  the  peninsula  opposite  the  city  from  the  "military 
canaF'  to  the  point.  This  survey  embraces  all  features  of  interest  or  importance,  and 
was  connected  with  all  preceding  surveys  of  which  I  could  obtain  maps.  The  left  bank 
of  the  river  was  tixed  by  triangnlation  from  the  main  line.  A  careful  reconnoissance 
of  this  shore  was  also  made  from  King^s  Landing  to  a  point  opposite  the  lower  end  of 
the  canal,  and  the  topography  filled  in.  Our  survey  was  also  connected  with  the  city 
maps  in  the  same  manner.  Two  liiies  of  levels  were  run  across  the  point,  viz,  one 
alou^  the  course  of  the  old  canal,  and  one  at  the  point  where  the  cut-off  seems  most 
imminent.  Frequent  profiles  were  also  made  of  the  river  bank.  Borings  were  made 
at  three  different  points  on  the  cross-section  line  at  the  narrowest  i^art  of  the  neck. 
Thes^  borings  give  a  very  good  idea  of  the  disposition  of  the  strata. 

The  hydrogi-aphical  work  was  confined  to  making,  with  much  care,  four  character- 
istic sections  of  the  river,  viz,  three  on  the  upper  and  one  on  the  lower  side  of  the 
point. 

The  river,  during  my  survey,  reached  a  point  43.6  feet  below  the  high  water  of  1858, 
as  determined  by  the  bench-mark  left  by  the  delta  survey  on  the  north  wall  of  the 
Prentiss  House.  It  was  consequently  at  its  lowest  stage  or  very  near  it.  All  hydro- 
graphical  observations  are  referred  to  this  lowest  observed  level.  Accompanying  this 
report  are  three  maps,  viz  : 

Sheet  Ao.  1,  showing  the  vicinity  of  Vicksburg.  This  map  embodies  the  information 
collected  by  my  sur\'ev8,  and  gives  the  shore  lines  of  1828,  1865,  1866,  and  1869  in  addi- 
tion.    Scale  1-12,000.  " 

Sheet  Xo.  2  gives  a  sketch  of  the  Mississippi  River  from  Terrapin  Neck,  above,  to 
Grand  Gulf,  below  Vicksburg.  This  sketch  was  made  from  the  steamer  Octavia,  in 
1869  and  1870,  and  although  not  strictly  accurate,  yet  is  sufficiently  so  to  give  a  good 
idea  of  the  shape  of  the  river  in  this  vicinitj'.     Scale,  one  inch,  one  mile. 

Sheet  Xo.  3  gives  to  various  scales  the  profiles,  cross-sections,  and  borings  executed 
by  my  party. 

report  on   VirKSBURG   AND   VICINITY. 

The  city  of  Vicksburg  jwssesses  the  most  commanding  site  and  the  finest  harbor  on 
the  Mississippi  River.  The  city  is  built  on  the  range  of  Iduffs  which  form  the  southern 
limit  of  the  Yazoo  Bottom,  and  which,  at  this  point,  are  directly  on  the  river,  the  rock 
on  which  they  rest  cropping  out  at  tlie  watei^s  edge.  There  is  deep  water  along  the 
whole  city  front,  and  in  fact  the  entire  width  of  the  river  is  available  for  boats  at  all 
seasons,  as  there  is  not  less  than  25  feet  depth  in  any  part  of  it. 

Vicksburg  is  situated  in  one  of  the  finest  cotton  districts  of  the  South,  and  is,  in 
fact,  the  only  available  outlet  for  a  good  portion  of  Northeastern  Louisiana  and  West- 
em  Mississippi.  It  is  also  the  shipping  point  for  the  whole  country  bordering  on  the 
Yazoo  and  its  tributaries.    Two  lines  of  railroads  converge  there,  viz,  the  Vicksburg, 
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North  Louisiana  and  Texas,  in  Louisiana,  and  the  Vicksburg  and  Meridian,  in  Missis- 
sippi. The  terminus  of  the  former  road  is  at  Delta,  three  raueB  below  Vicksburg,  and 
on  the  other  side  of  the  river.  It  was  ori^nally  at  Desoto,  directly  opposite  Vicksburg, 
but  that  site  was  abandoned,  owing  to  the  rapid  encroachments  of  the  river.  These 
two  roads,  I  understand,  entirely  fan  to  meet  tne  demands  made  on  them  for  transpor- 
tation. The  finest  and  largest  packets  on  the  Mississippi  run  between  Vicksburg  and 
New  Orleans,  the  trade  being  the  most  profitable  one  on  the  river. 

Of  the  importance  of  Vicksburg,  in  a  military  point  of  view,  but  little  need  be  said. 
It  is  a  perfect  Gibraltar  against  an  attack  either  by  land  or  by  water,  and  may  truly  be 
said  to  be  the  key  of  the  Mississippi  Valley.  Its  growth  since  the  war  has  been  con- 
siderable, and  is  steadily  on  the  increase.  The  present  value  of  taxable  property  in 
the  city  is  estimated  at  something  over  seven  millions.  In  view  of  all  tliis  it  is  not 
surprising  that  the  inhabitants  feel  justly  apprehensive  of  a  catastrophe  which  would 
at  once  deprive  them  of  all  their  pi-esent  advantages,  and  force  them  either  to  remain 
an  inland  town,  or  go  to  the  expense  of  extending  the  business  portions  of  the  city  in- 
definitely to  suit  the  changes  which  the  eccentric  river  seems  disposed  to  make. 

The  conformation  of  the  river  in  this  vicinity  is  peculiar  and  merits  a  brief  descrip- 
tion :  Young's  Point,  Louisiana,  is  opposite  the  mouth  of  the  Yazoo,  and  six  miles  due 
west  from  Vicksburg.  The  course  of  the  river  at  this  point  is  a  little  south  of  east  for 
three  miles,  till  it  rejiches  the  head  of  the  Military  Canal,  when  it  bonds  sharply  to  the 
northeast,  and  maintains  this  direction  till  it  reaches  the  bluffs  on  which  Vicksburg  is 
built.  It  then  turns  abruptly  on  itself,  running  nearly  parallel  to  its  former  course, 
straight  past  the  city,  and  so  on  for  a  distance  of  about  eight  miles  when  it  bends 
back  to  the  left  to  reach  the  town  of  Warrenton,  Mississippi.  This  peculiar  formation 
explains  the  fine  harbor  of  Vicksburg.  The  river  is  so  concentrated  by  its  abrupt 
change  of  direction  on  reaching  the  blufis,  the  materials  of  which  are  substantial 
enough  to  prevent  any  great  abrasion,  that  it  is  forced  to  scour  out  a  very  deep  and 
narrow  bed,,  which  possesses  a  directness  to  be  seen  at  no  other  point  on  the  river.  No 
changes  of  any  consequence  have  taken  place  in  this  portion  of  the  river,  the  shore 
line  of  1828  being  almost  coincident  with  the  line  of  1870. 

On  the  upper  or  northwestern  side  of  the  peninsula,  however,  the  case  is  difierent. 
Near  the  upper  mouth  of  the  canal  the  direction  of  the  river  is  changed  so  abruptly  as 
to  throw  the  whole  current  against  the  Louisiana  shore.  The  soil  is  mainly  composed 
of  sand  free  from  cementing  materials.  The  water  even  at  a  dead  low  stage  attains  an 
average  depth  of  52  feet,  within  275  feet  of  the  foot  of  the  bank,  and  the  average  width 
of  waterway  being  but  2,000  feet,  the  current  attains  a  tremendous  force  to  abrade  the 
soft  and  yielding  shore.  The  abrasion  was  gradual  but  constant  until  1865, since  which 
it  has  attained  a  rate  of  progress  most  alarming. 

In  1828  the  width  of  the  peninsula  at  the  site  of  the  canal  was  9,100  feet,  and  gradu- 
ally diminished  from  this  width  to  about  6,000  feet  near  the  point. 

In  1858  the  width  had  been  pretty  uniformly  reduced  about  1,900  feet,  from  that  of 
1828.  The  Maximum  erosion  amounted  to  2,000  feet,  which  for  thirty  years  give  a  rate 
\}er  annum  of  66  feet. 

In  1865,  the  abrasion  was  still  nearly  uniform  along  the  whole  point.  This  maximum 
since  1858  was  440  feet,  giving  a  rate  for  the  seven  years  of  63  feet  per  annum,  nearly 
the  same  as  before. 

In  18<>6,  a  great  change  took  place.  The  rate  of  abrasion  at  the  upper  en<l  of  the 
bend  was  enormously  increjused.  It  amounted  during  the  year  to  300  feet  at  the  canal ; 
900  feet  a  quarter  of  a  mile  below;  and  500  feet  half  a  mile  above  Cranier^s  house. 
From  this  point  the  new  shore  line  gradually  ran  into  that  of  18G5.  This  was  the  year 
of  the  formation  of  Terrapin  Neck  cut-ofi". 

Of  1867  and  18()8  we  have  no  information,  but  in  1869  a  crevasse  took  the  shore-line 
back  some  1,400  feet  on  the  line  of  the  canal.  This  was  exceptioual,  however,  the  regular 
abrasion  amounting  to  some  950  feet  since  18CS,  and  it  ceased  a  little  below  Cramer's. 
This  would  give  a  rate  of  317  feet  per  annum. 

The  shore  now  showed  a  deep  re<Mitering  below  and  in  the  neighborhood  of  the 
canal.  This  was  partly  reclaimed  by  new  levees.  But  from  1869  to  1870,  the  greatest 
amount  of  damage  was  done.  The  main  body  of  the  river  was  shifted  farther  down  the 
bend,  the  point  of  impact  being  just  above  Cramer's  house,  and  the  whole  shore-line 
below  there  was  changed  to  suit  this  new  direction.  The  average  amount  of  cutting 
was  940  feet,  but  the  maximum  wiis  1,500  feet ;  and  that  at  the  narrowest  point  of  the 
peninsula,  at  the  time  of  my  survey,  the  width  at  this  point  was  2,500  feet,  which  is  all 
that  now  remains  to  prevent  the  river  from  breaking  through.  This  same  high  water 
filled  up  the  hea<l  of  the  bend  considerably,  the  shore-line  at  the  canal  being  now  out 
beyond  the  line  of  1806.  A  bar  is  rapidly  forming  above  the  canal,  and  will  doubtless 
soon  extend  down  to  the  small  point  shown  on  the  map.  The  intervening  space  is  now 
occupie<l  by  an  e<ldy — the  main  current  only  reaching  the  bank  near  the  broken  levee 
above  Cramer's  house.  The  present  width  of  the  peninsula  at  the  canal  is  6,833  feet ; 
two  and  a  half  miles  from  here  this  width  is  gradually  diminished  to  2,500  feet.  From 
this  point  it  gradually  increases,  attaining  a  width  of  3,200  feet  within  a  mile  of  the 
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|K>iut.  The  extremity  of  the  peninsula  has  been  rontinuully  elongated  to  keep  pace 
with  the  cutting  of  the  bank  above  the  Vioksburg  bluffs.  Its  extremity  is  now  about 
2,000  feet  beyond  the  line  of  Ifc^,  and  is  a  little  farther  down  the  river ;  as  before 
stated,  the  changes  in  front  of  Vieksburff  have  been  very  slij^ht.  Such  ''makes'' as 
have  been  formed  have  been  speedily  washed  away  again,  leaving  the  shore-line  com- 
paratively unchanged.  There  is,  therefore,  nothing  to  compensate  for  the  wear  above, 
and  under  the  best  of  circumstances  it  would  only  be  a  question  of  time  as  to  when  the 
peninsula  would  be  entirely  washed  away.  At  the  rat-e  giveu  from  1828  to  1865,  the 
|>eniiJ6ula  would  have  outlived  this  century  ;  but  if,  as  seems  probable,  the  present  rate 
of  erosion  should  continue,  two  or  three  years  would  be  sufficient  to  etfect  the  cut-off". 
Terrapin  Neck  in  1858  is  reporf«d  to  have  been  1,200  feet  wide.  In  1866,  just  previous 
to  the  formation  of  the  Cut-off*,  the  width  had  been  reduced  to  450  feet,  or  a  rate  of 
abrasion  of  94  feet  per  annum. 

Davis,  or  Palmyra  cut-oft*,  was  2,700  feet  across  in  1858.  In  1867,  tho  year  it  broke 
through,  it  had  been  reduced  to  about  1,200  feet,  or  a  rate  of  abrasion  of  166  feet  per 
annum.  In  both  tliese  cases  the  neck  was  wearing  on  both  sides  so  that  the  actual 
rates  of  cutting  were  only  half  tliose  given.  This  \^  ill  give  a  good  idea  of  the  tremen- 
dous force  now  acting  on  the  point  in  front  of  Vicksburg.  The  fact,  too,  that  at  Davis 
cut-oft*  the  river  bi'oke  through  1,200  feet  in  a  single  night  shows  the  imminence  of  the 
danger  now  threatening  the  city  of  Vicksburg. 

There  is  no  doubt  in  my  mind  that  the  formation  <»f  these  two  great  cut-offs  was  the 
cause  of  the  very  marked  results  visible  since  18()5.  Their  combined  effect  was  to 
shorten  the  river  some  thirty  miles,  with  a  projmrtionate  increase  in  the  water-slope. 
The  efforts  of  the  river  to  regain  it^  lost  regimen  are  made  evident  by  the  rapid  cutting 
going  on  in  all  the  bends  for  some  distance  above  and  below  Vicksburg.  It  is  only  in 
this  manner  that  the  river  can  regain  its  original  length  and  slope.  Data  are  wanting 
to  determine  how  nearly  this  result  has  been  obtained,  and  consi^quently  it  is  impos- 
sible to  predict  when  this  excessive  rate  of  abrasion  may  ceas»\  (The  low-water  slope 
at  the  present  time  is  three-tenths  of  a  foot  per  mile.)  Moreover  the  encroachments 
of  the  river  in  various  places  already  complicate  the  question,  as  no  man  can  foretell 
what  the  effect  of  certain  changes  now  in  ])rogress  may  be.  For  instance,  the  river 
is  encroaching  very  rapidly  on  the  shore  opposite  Paw-Paw  Island.  Already  it  is  only 
separated  from  the  Yazoo  by  a  neck  alwut  1,200  feet  wi<le,  and  there  is  no  reasonable 
<loubt  but  that  in  a  year  or  two  it  will  break  through  into  tliat  stream.  No  one  can 
doubt  that  the  change  of  directiim  thus  produced  will  have  an  important  bearing  on 
the  river  alM)ve  Vicksburg,  but  whether  it  will  be  for  the  better  or  f(»r  the  worse  it  is 
impossible  to  say. 

It  is  also  necessary  to  stat*?  here  that  no  great  flooil  has  taken  plaee  since  1867.  It  is 
only  reasonable  to  suppose  that  a  great  ffood  rising  above  the  banks  will  produce  far 
greater  effects  than  the  comparatively  small  ones  of  late  years. 

The  borings  executed  under  my  direction  gave  most  disheartening  results.  About  5 
feet  above  the  low-waT4>r  level  ol  the  river  a  bed  of  l»lue  clay  3  feet  thick  is  met  with  ; 
above  this  is  the  usual  sandy  surface  soil;  VJ  feet  below  the  ffrst  layer  of  clay  a  second 
one,  4  feet  thick,  is  met.  The  space  between  the  two  is  tilled  with  coarse  sand, 
thoroughly  permeated  by  the  seip  water  from  the  river,  and  ahuost  fluid ;  at  a  farther 
depth  of  19  feet  a  third  layer  of  clay  is  met  with,  which  is  18  feet  thick;  above  this  is 
a  quicksand  as  before.  Twenty-eight  feet  below  the  third  layer  of  clay  is  solid  rock, 
and  the  space  between  is  tilled  up  with  some  substance  too  soft  to  be  raised  by  the 
boring  tools.  It  is  probably  an  almost  quicksand.  By  referring  to  the  sheet  of  cross- 
sections,  &c.,  it  will  be  seen  that  a  large  portion  at  least  of  the  present  river  bed  is  in* 
the  third  layer  of  clay,  but  the  upper  section,  taken  where  the  water-way  is  most  con- 
tracte<l,  1,400  feet  wide  at  the  surface,  shows  a  depth  which  would  carry  it  through 
this  clay,  and,  in  all  probability,  down  to  the  rock.  We,  therefore,  see  that  the  wh<)le 
extent  of  the  upper  side  of  the  peninsula  presents  nothing  to  resist  the  action  of  the 
river  l>ut  unstable  layers  of  sand  of  great  thickness,  which  are  already  permeated  by  the 
river  water  to  a  distance  of  at  least  500  feet  from  the  river  itself,  and  probably  much 
farther.  In  fact  there  is  nothing  to  show  that  the  water  does  not  alreadj'  flow  through 
from  one  side  of  the  iwint  to  flie  other,  and  indeed  the  almost  fluid  condition  of  the 
lower  strata  points  strongly  toward  that  inference.  The  cutting  action  of  the  river 
merely  washes  out  this  loose  sand,  thereby  undermining  the  clay  layei*s,  which  Anally 
break  down  under  the  8ui>erincumbent  weight  and  precipitate  considerable  portions  of 
the  bank  into  the  river  simultaneously.  Of  course  the  deeper  the  water  the  more  rapid 
the  cutting  from  the  increased  hydrostatic  pressure  and  the  greater  overhanging 
weight.  The  present  l>ed  of  the  river  as  w*ell  as  the  slopes  of  the  banks  are  apparently 
covei*ed  with  lumps  of  claj^,  which  are  lying  as  they  fell,  the  sand  having  been  all 
washed  out  from  around  them. 

The  precise  course  which  would  be  taken  by  the  river  in  case  the  threatened  cut-oft' 
should  form,  is  hard  to  predict,  but  the  elfects  on  Vicksburg  harbor  are  obvious 
enough.  Should  the  river  go  through  at  the  present  narrowest  part  of  the  neck,  the 
main  channel  would  strike  the  Mississi})pi  shore  about  two  miles  below  Vicksburg,  and 
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the  tendency,  for  some  time  at  least,  would  be  to  work  farther  down  the  river.  The 
present  harbor  would  soon  be  tilled  up  with  sand-bars,  and  as*  no  affluent  enters  it  of 
sufficient  size  to  keep  open  a  channel  large  enough  for  navigable  purposes,  the  present 
city  wharf  would  be  entirely  shut  off  from  the  river.  The  i*eault  of  all  previous  cut^ 
offs  have  shown  conclusively  that  this  filling  up  the  old  be*l  is  inevitable. 

It  would  be  impossible  to  keep  the  up|>er  end  of  the  old  channel  open,  although  the 
lower  end  might  be  opened  up  by  dredging.  The  channel  thus  obtained  w^ould,  how- 
ever, be  too  small  and  dangerous  for  large  or  heavily-laden  boats,  so  that  the  city 
would  be  practically  shut  off  from  the  river.  There  would,  therefore,  remain  no  alter- 
native but  to  establish  new  warehouses,  &c.,  at  the  nearest  point  available  in  the  new 
channel,  which  would  probably  be  some  two  or  three  miles  from  the  present  city  wharf. 

The  worst  feature  about  the  change  would  be  the  loss  of  the  bluffs  and  the  stable 
river  regimen  which  the  city  now  enjoys,  and  which  have  l)een  the  main  sources  of  its 
prosperity.  There  would  also  be  a  great  uncertainty  as  to  the  stability  of  any  new 
site  which  might  be  selected.  The  best  and  most  economical  method  of  preventing 
this  calamity  is  not  very  obvious. 

It  is  a  favorite  idea  among  non-professional  people  that  it  is  the  easiest  thing  in  the 
world  to  change  the  course  of  a  river  in  any  manner  desirable.  In  view  of  this  fact  it 
is  not  surprising  that  parties  interested  in  the  matter  should  have  broached  a  great 
number  of  schemes  for  preserving  Vicksburg  harbor,  all  of  which  are  based  on  some 
Idea  of  changing  the  course  of  the  river.  Now,  the  chronicles  of  engineering  science, 
while  recording  innumerable  failures  of  works  of  this  nature,  mention  but  few  suc- 
cesses. In  fact,  it  may  safely  be  stated  that  no  problem  in  engineering  offers  more  un- 
certainty as  to  the  result*i  and  fewer  chances  of  success. 

That  successful  works  of  this  kind  have  been  carried  out  is  unquestionable,  but  it 
has  been  at  a  fabulous  ami  of  time  and  money,  and  at  best  only  on  small  or  me<lium, 
size  streams.  To  apply  such  experience  to  a  river  like  the  Mississippi,  at  Vicksburg, 
would  be  impossible. 

To  carry  out  any  work  of  this  kind,  many  years  of  preliminary  observations  are  ab- 
solutely essential.  To  predict  the  effect  of  a  cutr-oft*  or  a  change  of  direction  in  the 
river,  it  should  be  closely  studied  at  all  stages  and  for  s<*veral  successive  seasons,  and 
the  observations  should  extend  over  a  sutticient  portion  of  the  stivam  to  embrace  the 
whole  area  of  country  likely  to  be  most  affected  by  the  proposed  change.  Inlbrmation 
thus  obtaine<l  might  be  relied  on  to  guide  the  judgment,  but  it  is  absolutely  wanting 
in  the  present  cjist*. 

There  remains  then  only  the  more  obvious  plan  of  endeavoring  to  protect  the  bank  as 
it  stands  and  allowing  the  river  to  keep  its  present  channel.  There  are  two  methods 
of  accomplishing  this  result,  viz,  by  jetties  or  continuous  revetments ;  jetties  will 
certainly  deflect  the  main  current  of  a  stream  from  a  caving  shore,  but  they  form 
hurtful  eddies  between  them  which  require  the  intermediate  bank  to  be  revetted. 
Their  cost,  at  Vicksburg,  would  be  enormous,  as  the  water  at  its  lowest  stage  has  a 
maximum  depth  of  67  feet,  and  they  would  require  to  be  niised  at  the  inner  end  to 
high-water  mark,  or  45  feet  above  low  water,  to  prevent  the  river  from  wjishing  around 
them.  Moreover,  as  before  stated,  the  intermediate  shore  would  have  to  be  revetted, 
so  that  in  my  opinion  jetties  would  be  far  more  costly  than  a  continuous  revetment, 
and  also  more  uncertain. 

The  plan  of  continuous  revetment  I  therefore  regard  as  the  most  feasible.     To  carry 

it  out  in  a  thorough  and  substantial  manner,  it  would  be  necessary  to  cover  the  slope 

of  the  bank  from  low-water  mark  to  the  deepest  portion  of  the  channel  with  a  layer 

•  of  broken   stone   at  least  3  feet  thick.    The  stone  could  be  dropped  overboanl  from 

barges  in  the  same  manner  as  in  forming  a  rip-raji. 

From  low-water  mark  the  bank  should  be  graded  bark  to  a  levee  slope  of  one  verti- 
cal to  six  horizontal,  and  the  surplus  earth  use<l  inth<^  forniatiou  of  a  levee,  withe(|nal 
slopes  inside  and  out,  viz,  one-sixth.  The  crown  of  this  levee  should  be  10  feet  wide 
and  48  feet  above  the  low  water  of  December  5,  1870,  which,  as  already  stated,  is  4:{.G  feet 
below  the  high  water  of  1858.  This  would  put  the  top  ot  the  proposed  levee  3  leet 
above  the  highest  water  nuirks  on  record. 

The  outer  slope  ot  this  levee  shouhl  l)e  carefully  jiaved  one  toot  thiek  with  stone  as 
far  down  as  low-water  mark.  Such  a  structure  would,  it  is  thought,  guarantee  ]>er- 
fect  immunity  to  the  bank,  as  the  interstices  between  the  stones  would  soon  V»e  tilled 
up  with  sedimentary  deposits,  thus  foriniug  a  compact  mass  which  would  protect  the 
soft  soil  underneath  from  abrasion.  The  inner  sl<»|>e  of  the  levee  is  made  very  flat  to 
avoid  the  chances  of  an  overflow  of  the  peniusula,  which,  without  this  precaution, 
•Nvould  take  the  revetment  in  rear  and  wash  it  down.  The  total  length  of  shore  to  be 
thus  protected  is  2l,00t>  feet,  nearly  four  miles,  and  extends  fnun  the  bar  at  the  jwint 
into  the  eddy  below  the  canal.  It  would  be  better  nn<l  easier  to  do  the  snb-ai|ueous 
work  at  a  low,  or  at  least  a  medium  stage  of  water.  The  grading  of  the  bank,  «S:c., 
could  of  course  only  be  done  when  the  bank  was  uncovered.  8tone  of  suthcientlv 
good  (piality  for  this  work  can  be  obtained  at  Haines's  and  other  blurt's  on  Yazoo  River, 
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and  can  be  towed  or  rafted  down  in  barges  to  the  place  of  deposit.  These  quarries  are 
abont  twenty-five  miles  from  the  work. 

To  insure  success  it  would  be  necessary  to  have  a  large  number  of  barges,  and  to 
accummulate  a  considerable  quantity  of  stone  before  beginning  the  rip-rap.  When 
once  commenced  the  work  should  be  prosecuted  with  all  possible  dispateh  to  prevent 
the  river  washing  the  bank  away  before  the  full  covering  could  be  placed  on  it.  In 
fSact,  if  anything  is  to  be  done  here,  it  should  be  done  very  soon,  as  if  the  present  rate 
of  aorasion  should  continue  for  a  year  or  two  longer  it  would  be  too  late.  It  would 
also  be  highly  important  to  have  the  whole  sum  necessary  appropriated  at  once,  to 
avoid  any  delays  in  carrying  the  work  through  when  once  begun. 

The  accompanying  profile  *  will  give  an  idea  of  the  plan  proposed.  It  is  thought  to  be 
a  fair  average  section.  The  stonework  will  amount  to  880,444  cubic  yards,  wnich  can 
be  put  in  place  for  $2  a  yard.  The  earthwork  will  amount  to  2,177,700  cubic  yards, 
which  I  have  estimated  at  20  cents  a  yard. 

In  a  work  of  this  magnitude,  subject  to  so  many  delays,  accidents,  and  unforeseen 
contingencies  of  all  kinds,  it  would  not  be  safe  to  put  the  contingent  expenses  at  less 
than  25  per  cent.    The  estimate  will  then  stand  as  follows : 

880,444  cubic  yards  stonework,  at  $2  per  yard $1,760,888 

2, 177, 700  cubic  yards  of  earthwork,  at  20  cents  per  yard 435, 540 

Engineering  contingencies,  &c.y  25  per  cent 549, 107 

Total 2,745,535 

Respectfully  submitted. 

CHAS.  R.  SUTER. 
Coptoin  U.  8.  Engineers^  in  charge  survey  at  Vioksourg. 

*  Profile  accompanies  manuscript  copy  of  report. 
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ALASKA. 

LETTER 

FROM 

THE   SECRETARY  OF   WAR, 

IN   RELATION  TO 

The  Territory  of  Alaska. 


^Iarch  15,  1871. — Referred  to  the  Committee  on  Military  Affairs  and  ordered  to  be 

printed. 


War  DEPARTivrENT,  March  8,  1871. 

Tlie  Secretary  of  War  has  the  honor  to  submit  to  the  House  of  Repre- 
sentatives, with  a  recommendation  that  they  be  printed  for  general  in- 
formation, two  valuable  reports  upon  the  condition,  resources,  and  pros- 
pects of  the  Territory  of  Alaska,  submitted  by  Major  John  0.  Tidball, 
Second  Artillery,  and  Major  E.  H.  Ludington,  Assistant  Inspector  Gen- 
eral United  States  Army. 

WILLIAM  W.  BELKNAP, 

Secretary  of  War. 


REPORT  OF  MAJOR  JOHN  C.  TIDBALL. 

Headquarters,  Sitka,  Alaska  Territory, 

December  20,  1870. 

Sir  :  In  reply  to  your  communication  of  the  10th  ultimo,  directing  me 
to  collect  and  report  any  fact«  or  statistics  bearing  upon  the  resources 
of  the  Alexandrian  Archipelago,  its  industrial  pursuits,  trade,  popula- 
tion, and  the  best  locality  for  a  military  post  for  guarding  its  waters 
and  lands  and  for  developing  its  resources,  I  have  the  honor  to  submit 
the  following: 

The  present  industrial  pursuits  of  this  part  of  Alaska  are  confined  to, 
1.  Fishing;  2.  Collecting  furs;  3.  Trading  and  trafficking. 

FISHING. 

There  are  at  present  three  fisheries,  all  for'salmon,  in  this  archipelago, 
in  operation.  One  of  these  is  situated  at  Ozerskoy,  an  arm  of  the  bay 
of  Sitka,  and  distant  from  the  town  about  ten  miles.  This  fishery  was 
in  operation  under  the  Russian  rigime^  and  was  carried  on  solely  for 
the  purpose  of  supplying  subsistence  for  the  employes  of  the  Russian 
Fur  Company.    Itis  now  owned  and  carried  on  by  the  American  Russian 
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Commercial  Qompany  of  San  Francisco.  During  the  past  season,  which 
was  unusually  productive,  there  were  eleven  hundred  barrels  put  up  at 
this  fishery.  The  fish  are  taken  with  nets  in  the  coves  and  inlets  in  and 
around  Sitka  Bay.  The  labor  is  conducted  by  white  men  assisted  by 
Indians,  or  .whoever  else  can  be  hired  for  the  occasion.  The  other  two 
fisheries  are  located  one  upon  the  east,  the  other  upon  the  west  side  of 
Prince  of  Wales  Island.  The  former  was  established,  on  a  small  scale^ 
previous  to  the  cession  of  the  Territory  to  the  United  States,  and  i^ 
owned  and  carried  on  by  Mr.  Baronovitch,  who  put  up  during  the  past 
season  about  four  hundred  barrels.  The  salmon  are  obtained  from  the 
Indians,  who  have  their  own  way  of  ^jatching  them.  This  fishery  is  at 
a  place  called  Casau,  on  a  harbor  said  to  be  good  and  commodious,  and 
of  easy  access  from  Clarence  Straits.  There  is  a  small  village  of  Indians 
of  the  Uyda  tribe,  and  near  by  are  a  few  hundred  acres  of  open  grass 
land  sufficient  for  subsisting  during  the  grass  season  as  many  animals 
as  will  be  needed  by  any  population  as  will  ever  probably  locate  there. 
The  other  fishery — the  one  upon  the  west  side  of  the  same  island — is  at 
a  place  called  Clawack,  and  is  known  as  Hamilton's  Fishery.  It  is 
situated  upon  a  good  harbor,  but  one  very  difficult  of  access.  Here, 
also,  is  a  small  village  of  the  Hydas,  who  are  employed  to  assist  in  the 
busihess.  This  fishery  was  established  during  the  past  year,  and  put 
up  about  three  hundred  barrels  of  salmon.  Arrangements  are  in 
progress  to  increase  the  catch  next  year  to  two  thousand  barrels.  In 
this  vicinity  were  also  put  up  during  tlie  last  j  ear  about  four  thousand 
gallons  of  seal  and  dog-fish  oil,  which,  at  the  market  value  of  60  cents 
per  gallon,  will  produce  $2,400.  From  the  foregoing  it  will  be  seen 
that  eighteen  hundred  barrels  of  salmon  have  been  put  up  in  these  waters, 
which,  at  a  market  value  of  $8  per  barrel,  will  produce  $14,400;  to 
which  add  $2,400  for  oil,  and  we  have  $10,800  as  a  close  approxima- 
tion of  the  value  of  the  fishing  interest  of  this  archipelago  for  the  past 
year.  It  may  also  be  stated  that,  in  addition  to  this,  a  few  hundred 
pounds  of  fresh  halibut  were  shipped  to  San  Francisco  market,  and 
are  said  to  have  brought  a  good  price. 

Throughout  the  entire  archipelago  salmon  are  found  in  unlimited 
quantities,  and  fisheries  could  be  established  at  any  of  the  great  num- 
ber of  bays  and  harbors  among  the  islands.  But  the  very  low  prices 
at  which  this  article  litis  of  late  years  ranged,  taken  in  connection  with 
the  remoteness  in  comparison  with  other  abundant  sources  of  supply, 
the  difficulties  of  navigation,  and  the  entire  incapacity  of  the  neighboring 
country  for  furnishing  the  necessary  supplies  and  materials  for  carrying 
on  the  business,  have  heretofore  prevented  any  great  expansion  in  this 
branch  of  industry.  These  reasons  exist  independent  of  any  particular 
location  of  a  military  post.  The  trade  in  seal  and  dog  fish  oil  is  capa- 
ble of  considerable  expansion  in  these  waters,  and  as  it  is  said  to  be 
more  profitable  than  any  .other  branch,  it  is  thought  that  during  the 
next  and  following  years  much  more  will  be  done  at  it.  Neither  cod, 
mackerel,  nor  herring  abound  on  this  part  of  the  coast  in  sufficient 
(juantities  to  make  their  taking  an  object  tor  commercial  [lurposes. 

This  trade  may  at  present  be  considered  the  most  important  branch 
of  industry  appertaining  to  this  part  of  Alaska.  It  is,  however,  incapable 
of  much  expansiom,  and  is,  from  its  nature,  opposed  to  almost  everything 
else.  Under  tlie  liussian  rajime  the  exclusive  privilege  of  collecting 
furs  in  this  archipelago  was  farmed  out  to  the  Hudson  Bay  Company 
for  an  annual  rental,  if  I  am  rightly  informed,  of  $18,000;  this,  however 
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was  diminished  during  the  last  few  years  to  $8,000.  That  company  had 
two  or  three  small  posts  for  collection  of  peltries,  but  depended  chiefly 
upon  the  cruising  of  their  trading  steamers  among  the  islands  for  that 
purpose ;  the  Eussians  themselves  collected  but  few  furs  in  these  parts, 
and  these  few  alone  at  Sitka.  The  island  furs  ai*e  of  a  coarse  and  inferior 
quality ;  the  best  and  most  valuable,  as  is  well  known,  came  from  the  main- 
land. The  Indians  along  the  coast  of  the  mainland  act^<l  as  factors  for 
those  in  the  interior,  and  did  all  the  trading  with  the  whites;  this 
practice  still  continues. 

Since  the  occupation  of  this  Territory  by  the  United  States  the  furs 
of  this  region  have  found  their  way  to  market  through  three  distinct 
channels : 

1.  By  traders  established  at  Sitka,  and  a  small  amount  by  a  trader  at 
each  of  the  posts  at  Tongas  and  Wrangel. 

2.  By  small  trading  vessels  cruising  among  the  islands  for  that 
imrpose. 

3.  By  the  natives  themselves  transporting  their  peltries  to  Fort 
Simpson  and  other  trading  posts  of  the  Hudson  Bay  Company. 

With  regard  to  the  first  of  these,  the  trailers  at  Sitka  collected,  during 
the  first  year  of  its  occupancy  by  Americans,  about  $35,000  worth  of 
l)eltries ;  the  next  year  about  $25,000  worth,  and  during  the  last  year 
the  gather  will  fall  short  of  $20,000.  This  is  according  to  the  best  data 
that  1  can  obtain,  and  does  not,  perhaps,  fall  far  out  of  the  way  of  the 
^  exact  amount.  The  reasons  assigned  for  this  falling  off  at  Sitka  is  in 
*  consequence  of  the  Indians  preferring  to  trade  with  the  Hudson  Bay 
Company,  with  whom  they  can  trade  to  better  advantage  in  way  of  prices ; 
besides,  they  thus  supply  themselves  with  arms  and  ammunition,  a 
species  of  trade  which,  by  the  laws  of  the  United  States,  is  strictly  forbid- 
den. Thus  the  trade  of  the  interior  Indians,  instead  of  coming  to  the 
coast  as  formerly,  is  said  now  to  be  diverted  to  the  Hudson  Bay  posts 
on  the  Stickeen,  Mackenzie,  Youkon,  and  other  rivers  in  the  British  ter- 
ritory. The  Indians  of  the  coast  and  islands,  irom  the  most  northern 
extremity  of  the  archipelago  to  the  southern  boundary  of  our  i)ossessions, 
resort  to  the  Hudson  Bay  posts  of  Fort  Simpson  or  upon  the  Stickeen 
with  tlieir  peltries.  To  Indians  in  their  canoes  a  few  days'  travel,  more 
or  less,  is  of  no  consequence,  providing  they  can  make  better  bargains 
in  trade. 

Withvieference  to  the  second  method  of  collecting  furs,  viz,  by  small 
trading  vessels  cruising  among  the  islands,  but  little  reliable  data  can 
be  obtained;  they  are,  at  most,  but  few  in  number  and  tratticking,  as 
tl^ey  mostly  do,  in  contraband  articles,  keep  out  of  the  way  as  much  as 
possible ;  ten  thousand  dollars  will  i)robably  cover  the  value  of  all  the 
peltries  collected  in  this  way. 

Of  the  third  method,  viz,  by  trade  with  the  Hudson  Bay  Company, 
I  have  no  means  whatever  of  approximating  to  the  value  of  peltries 
thus  collect43d.  But  as  the  causes  of  this  diversion  of  trade  will  exist 
independent  of  the  position  of  any  miltarj^  post,  it  need  not  be  taken 
into  account  in  such  connection. 

According  to  the  foregoing  figures  we  have  $30,000  as  the  value  of  the 
peltries  which  during  the  past  year  came  into  the  tnule  of  the  United 
States  from  this  archipelago. 

Fishing  and  fur  collecting  are  the  only  productive  industrial  pursuits 
of  this  .part  of  Alaska;  and  taken  together  amount,  according  to  the 
foregoing  statement,  to  $51,000.  The  other  industrial  pursuit,  viz,  .that 
of  trafficking,  although  in  itself  productive  of  nothing,  gives  employment 
to  the  greatest  number  of  people. 
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With  tlie  exception  of  a  trader  at  each  of  the  posts  of  ToDgass  and 
Wrangel,  all  of  this  class  of  persons  are  located  at  Sitka.  The  traders 
at  Tonga.ss  and  Wrangel  located  there  in  consequence  of  the  money  dis- 
bursed there  by  the  Government  through  the  companies  stationed  there. 
At  Sitka,  in  addition  to  the  money  thus  exi)euded  by  the  Government  for 
the  Army  is  that  for  the  Navy  and  revenue  service,  and  that  of  the  Greek 
church.  As  these  constitute  the  main  dependence  of  the  traders,  each 
branch  will  be  mentioned  separately,  and  for  the  present  time,  which  is 
much  below  the  average  of  any  former  x)eriod  : 

Army. — Pay  of  enlisted  men  per  month $1, 650 

Pay  of  officers  per  month .    1, 250 

Xavy. — Pay  of  sailors  and  petty  officers 1,  G38 

Pay  of  officers 1, 050 

Revenue  cutter  per  month 2, 200 

Custom-house 700 


9,388 


To  this  may  be  added  the  disbursements  of  the  Greek  church,  the 
employes  of  which  receive  from  the  Russian  government  regular  sala- 
ries amounting  in  the  aggregate  to  $665  per  month,  making  a  grand 
total  of  8120,636  per  annum.  In  addition  to  which  are  considerable 
amounts  for  supplies  for  the  Cyane  and  revenue  cutter,  together  with 
small  amounts  lor  the  Army.  To  absorb  as  much  as  possible  of  these 
exi)enditures,  numerous  traders  have  established  themselves  in  business 
at  Sitka;  these  have  among  them  two  or  three  good  stores,  the  remain- 
der graduating  down  to  the  lowest  dead  falls. 

All  the  money  coming  into  the  hands  of  Indians  or  Russians,  either 
men  or  women,  and  for  whatever  purpose,  finds  its  way  into  the  hands 
of  these  traders. 

If  we  except  the  fishing  at  this  place,  together  with  a  saw-mill  and 
two  small  breweries,  which  altogether  employ  but  few  persons,  the  in- 
dustry of  the  place  is  confined  almost  entirely  to  trafficking.  Remove 
the  post  from  Sitka  to  some  new  point,  and  a  few  traders  will  follow, 
and  the  only  difference  will  be  abandoning  buildings  already  constructed, 
to  clear  out  a  place  in  the  forest  and  construct  others.  No  increase  of 
trade  or  business  can  arise  from  this. 

OTHER  INDUSTRIAL  RESOURCES    UNDEVELOPED. 

Jjiimbering.— The  whole  country  embraced  within  the  limits  of  the 
Alexandrian  Archipelago  is  broken  into  precipitous  and  jagged  mount- 
ains of  the  most  torbidding  aspect.  The  tops  of  these  mountains  aro 
covered  with  perennial  snows,  while  below  the  snow-line  to  the  water's 
edge,  they  are  everj^where  covered  with  a  dense  growth  of  timber. 

Aside  from  the  under-brush,  which  is  of  no  value,  there  are  but  two 
species  of  trees,  viz,  the  Sitka  spruce  and  yellow  cedar,  which  have  only 
value  in  an  economical  or  commercial  point  of  view.  The  first  of  these,' 
the  spruce,  constitutes  the  principal  growth ;  it  grows  tall  and  straight, 
and  of  excellent  size  for  lumbering  puri)08e8 ;  it  is  of  this  timber  that  the 
buildings  of  Sitka  are  constructed.  In  this  climate  it  is  not  durable, 
and  probably  would  not  be  in  any  other.  In  comparison  with  the  tim- 
ber of  Washington  Territory  and  Oregon,  it  is  vastly  inferior.  The 
other,-  the  cedar,  possesses  some  rare  and  excellent  qualities.  Through- 
out the  entire  archipelago  it  is  found  at  every  point,  growing  to  a  size 
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siifficieut  for  any  ordinary  purposes.  It  possesses  the  qualities  of*  light- 
ness, tou*^hness,  ease  of  workmanship,  and  great  durability.  It  is  sus- 
ceptible of  high  polish,  and  is  beautiful  as  a  cabinet  wood.  It  possesses 
a  strong  aromatic  odor,  which  is  said  to  be  a  preventive  against  moths 
and  other  insects  destructive  to  furs  or  woolens ;  hence  chests  made  from 
it  are  in  great  favor.  From  some  inherent  quality  it  is  said  to  be  proof 
against  the  teredo.  Upon  careful  inquiry  I  find  such  has  been  the  case 
in  the  waters  about  Sitka.  These  numerous  good  qualities,  especially 
the  last,  point  it  out  as  a  most  excellent  material  for  piles  for  wharves, 
and  such  like  structures ;  and  also  for  ship  and  boat  building.  For  the 
latter  purpose  it  was  used  by  the  Russians,  and  proved  to  be  a  most 
excellent  material.  For  cabinet  j)urposes,  such  as  car  and  other  finish- 
ing, it  has  not,  in  San  Francisco,  found  the  favor  at  first  hoped  for  it. 

During  the  last  year  a  small  wat<T-power  saw-mill  w  as  established  at 
Sitka,  principally  for  making  cedar  lumber  for  San  Francisco  market ;  but 
having  no  demand  for  such  lumber,  it  has  discontinued  operation. 

At  Sitka  is  an  old  Russian  saw -mill  which  supplies  the  limited  demand 
for  lumber  at  that  place.  Ever  since  the  occupancy  of  the  country  by 
the  whites  it  has  been  customary  for  vessels  visiting  these  ports  to  take 
away  logs  of  the  cedar,  but  no  established  trade  in  it  has  ever  existed. 
The  excessive  ruggedness  of  the  country  from  rocks,  sphagnum,  and 
morass,  interposes  almost  insuperable  barriers  to  the  procuring  of  timber 
of  good  quality  in  large  quantities ;  it  must  be  procured  a  little  way 
back  from  tide  wfiter,  and  as  no  animals  can  be  used,  owing  to  the  dititi- 
culties  above  mentioned,  either  manual  force  or  some  kind  of  mechani- 
cal contrivances  would  have  to  be  adopted.  Native  labor  to  a  limited 
extent  and  at  moderate  rate  could  be  obtained,  but  this  could  not  be 
relied  upon.  It  may  therefore  be  safely  inferred  that  as  long  as  the 
forests  of  British  Columbia,  Washington  Territory,  and  Oregon  hold 
equitl  to  the  demand,  the  lumber  trade  will  not  come  so  nuich  further 
to  obtain  an  inferior  article,  at  much  greater  expense.  This  a[)plies  to 
the  s|)ruce  :  as  to  the  cedar,  the  qualities  before  mentioned  may  make  it 
before  long  a  valuable  article  of  trade.  It  ai)pears  that  the  occupancy 
of  Tongass,  Wrangel,  and  Sitka  as  military  posts  has  not  caused  any 
trade  in  this  branch  of  industry  to  spring  up,  and  it  may  therefore  safely 
be  concluded  that  the  establishment  of  a  post  at  any  other  point  would 
have  no  greater  effect. 

Minimi, — Coal  has  been  found  at  various  points  in  the  Alexandrian 
Archipelago.  On  Prince  of  Wales  Island  coal  has  been  found — out- 
cropping in  a  canon — which  has  the  luster  and  fracture  of  anthracite, 
and  is  hence  reported  as  such  ;  but  it  burns  with  a  bituminous  fiame 
•and  odor,  and  instead  of  going  to  ashes  becomes  a  clinker ;  if  burnt  in 
large  masses  probably  the  last  effect  would  not  obtain.  Further  exami- 
nation of  this  locality  might  develop  a  very  valuable  source  of  industry. 
Another  locality  at  which  coal  is  found  is  at  Kowtznow,  on  Admiralty 
Island.  Some  sixty  or  eighty  tons  were  taken  from  here  for  the  use  of 
United  States  Navy  vessels.  It  has  the  fracture  and  luster  of  bitumin- 
ous coal,  which  it  really  is.  It  is  full  of  some  resinous  substance,  and 
is  of  easy  ignition  and  quick  combustion  ;  it  was  found  to  burn  out  the 
furnaces  of  vessels  very  rapidly,  and  therefore  its  use  was  discontinued. 
I  am  informed  that  it  doet^  not  exist  in  regular  seams,  but  in  spangles 
of  no  great  tneadth  or  thickness;  it  is,  therefore,  not  certain  that  it 
could,  even  if  it  were  of  the  best  quality,  be  relied  upon  as  a  source  of 
much  industry.  A  similar  coal  is  found  in  great  abundance  on  the 
peninsula  of  Kenai,  at  English  Bay,  near  the  mouth  of  Cook's  Inlet. 
There  the  mines  were  extensively  opened,  large  buildings  and  wharves 
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erected,  engines  and  other  machinery  set  up,  shafts  sunk,  and  a  large 
quantity  of  coal  taken  out ;  great  piles  of  it,  decomposed  by  the  weather, 
remain  there  yet.  A  large  amount  of  capital  was  expended  by  two 
dift'erent  companies  in  this  enterprise,  ^but  it  was  abandoned.  This 
locality  being  more  favorable  for  marlcet,  and  in  every  other  respect 
superior  to  Kowtznow,  it  is  fair  to  assume  that  the  latter  place  offers 
no  greater  inducements  for  j)rofitable  investments. 

As  to  all  the  reports  that  have  been  circulated  with  reference  to  the 
discovery  of  gold,  copper,  and  iron,  in  the  Alexandrian  Archipelago,  it 
may  be  stated  that  they  are,  at  best,  extremely  apocryphal.  The  coun- 
try has  never  been  systematically  or  thoroughly  i)rospected  ;  what  little 
has  been  done  on  this  line  has  developed  nothing  more  than  faint  traces 
of  these  materials,  if  that.  With  reference,  therefore,  to  the  i>robable 
development  of  mineral  resources,  a  military  post  might  be  established 
at  one  place  as. well  as  any  other. 

Ice, — In  the  early  days  of  San  Francisco,  m^'asiomil  vessels  were 
loaded  with  ice  from  various  places  in  the  Alexandrian  Archipelago, 
and  soon  thereafter  an  establishment  for  putting  up  this  article  was 
started  at  JSitka,  but  it  was  found  that  the  ice  was  too  porous  and  brit- 
tle from « want  of  severe  cold.  The  works  at  Sitka  were  therefore 
discontinued  and  removed  to  Kodiak,  where  the  business  is  still  carried 
on,  and  upon  a  large  scale.  An  abundance  of  ice  could  be  procured 
along  the  mainland  of  the  archipelago,  but  the  hazardous  navigation 
of  the  channels  leading  thereto  from  the  ocean  will  prevent  it  from 
being  sought  after  so  long  as  such  hazards  do  not  attend  the  procuring 
it  from  Kodiak. 

Agriculture, — Although  the  climate  is  not  cold  enough  to  produce 
good  ice,  it  is  yet,  on  the  other  hand,  not  warm  enough  to  favor  agricul- 
tural pursuits.  This  is  owing  chiefly  to  the  clouds  and  mists  that  so 
constantly  intercept  the  invigorating  rays  of  the  sun ;  and  without 
warm  sunshine,  as  is  well  known,  agricultural  crops  cannot  be  raised. 
A  warm  current  from  the  Pacific,  sweejung  along  this  coast,  gives  off 
moisture  to  the  atmosphere,  which,  coming  in  contact  with  the  cold  air 
from  the  snow-covered  mountains,  is  condensed  into  almost  continuous 
mists  and  rains.  This  effect  is  as  constant  as  the  current  of  the  ocean, 
and  as  et<*rnal  as  the  mountains  that  cause  it.  An  experience  of  three 
summers  in  Alaskji,  and  a  jn^actical  test  of  everything  likely  to  grow  in 
this  region,  enables  me  to  spejik  with  confidence  upon  this  subject. 
Grasses  of  any  variety  grow  luxuriantly  wherever  there  exists  any 
space  for  them  to  grow.  Wheat,  rye,  oats,  and  barley  also  grow  luxuri- 
antly, but  produce  no  grain  in  the  head,  nor  will  thej'  ripen.  Corn  will 
not  grow  at  all ;  therefore  the  cereal  crops  are  out  of  the  question.  In 
favorable  localities,  potatoes  grow  large  enough  for  ordinary  use,  but 
are  soggy  and  without  good  flavor.  Owing  to  the  difficulty  of  raising 
them,  nearly  all  that  are  used  by  the  white  population  are  brought  from 
Oregon  or  California.  Turnips  do  excellently  well,  as  likewise  do  cauli- 
flowers, kohlrabi,  and  kale.  Cabbage  grow  luxuriantly,  but  do  not  head 
well.  Lettuce  and  radishes  grow  finely  and  of  excellent  quality.  Onions 
grow,  but  do  not  bulb.  Beets,  i)arsnips,  and  carrots  gi*ow  to  a  small 
size,  and  then  run  to  tops ;  nevertheless,  small  as  they  are,  they  are  of 
some  importance  where  so  few  other  things  grow.  Beans  will  not  grow; 
l)e{is  will  grow,  but  only  certain  varieties  will»pod.  Cucumbers,  squashes 
and  melons  are  imt  of  the  question,  as  are  also  tomatoes.  I  have  made 
this  careful  examination  because  General  Halleck  and  other  casual  or 
inexperienced  observers  have  reported  quite  differently ;  and  if  a  new 
post  is  to  be  established  under  a  supposition  of  the  developments  of  the 
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oolintry,  it  is  well  to  kuow  with  precision  what  these  resources  may  be 
expected  to  consist  in. 

Aside  from  these  insuperable  difficulties  in  the  way  of  agricultural  pur- 
suits in  this  archipelago  are  others  scarcely  less  so.  As  before  remarked, 
the  whole  land  portion  of  the  archipelago  is  a  mass  of  rocky  and  jagged 
mountains,  whose  precipitous  sides  extend  to  the  water's  edge,  leaving 
nowhere  scarcely  any  sloping  foot-hills  or  level  bottoms;  their  sides  are 
gashed  into  inaccessible  gorges,  and  their  summits  covered  with  per- 
petual snow,  which,  melting  in  the  summer,  together  with  the  constant 
rains,  converts  every  rockless  spot  into  a  sphagnous  morass.  Acclivity 
here  appears  to  reject  the  usual  laws  of  drainage,  and  the  mountains 
are  miry  even  to  their  tops. 

In  localities  most  favored  by  freeness  from  rocks,  huge  trees  have 
grown  and  fallen,  and  others  as  large  have  sprung  up  among  the  decay- 
ing trunks,  until  the  whole  forms  a  mjiss  of  dark  entanglement  which 
would  appall  the  stoutest  heart,  if^set  to  work  to  clear  out  this  dripping 
mass  to  prepare  for  his  8upi)ort  from  the  products  of  the  soil  beneath. 
Judging  from  the  labor  rec^uired  to  clear  away  space  enough  for  the 
buildings  at  Tongass  and  Wrangel,  it  would  cost  from  $1,000  to  $5,000 
per  acre  to  render  the  most  favorable  localities  tit  for  cultivation,  an 
expense  which  no  larming,  even  under  the  most  favored  climate,  could 
justify. 

The  obstacles  which  interpose  themselv'es  against  the  cultivation  of 
the  soil,  obtain,  also,  against  the  raising  of  stock.  There  is  no  grazing 
land,  and  none  can  be  made.  Occasionally,  in  the  mouth  of  a  canon, 
at  the  delta  of  a  stream,  we  hear  of  the  existence  of  a  small  patch  of 
marsh  grass,  which,  like  an  oasis  in  the  desert,  is  maguitied  in  the  eyes 
of  the  beholder,  and  gives  rise  to  very  erroneous  reports. 

No  orchard  fruits  whatever  will  grow  in  this  climate.  Wild  berries 
of  various  sorts  grow  quite  abundantly ,  and  are  large  and  line-looking, 
but  for  want  of  warm  sun  are  insipid  and  innutritions. 

Population. — I  have  now  mentioned  ev^ery  known  or  supposed  re- 
source of  thispart  of  Alaska  which  would  naturally  induce  an  increase 
of  population  for  their  development.  As  to  what  eft'ect  the  establish- 
ment of  a  military  post  at  any  new  place  might  be  expected  to  hjive 
when  so  considered,  it  may  be  remarked  that  all  experiments  heretofore 
made  in  Alaska  in  this  line  have  proved  most  signal  failures;  failures 
arising  from  no  hick  of  means  used  to  induce  a  flow  of  population  to 
this  Territory ;  for  in  the  instructions  for  establishing  military  posts 
therein  commanding  officers  were  cautioned  not  to  locate  upon  lands 
which  might  be  required  for  sites  for  towns  or  cities,  and  mining  lands 
were  to  be  avoided  for  the  same  reasons ;  mail  and  telegraphic  commu- 
nications were  promised  soon  to  be  established  ;  an  unusual  display  was 
made  of  Navy  vessels,  transports,  and  supply  ships.  Every  possible 
resource  of  the  country,  magnified  and  embellished,  received  wide- 
spread notoriety.  Many  persons,  believing  that  there  might  be  some- 
thing in  it,  came,  looked,  and  went  away  again. 

Kenay,  situated  in  a  strip  of  country  as  large  as  Connecticut,  and 
beautiful  to  look  at,  w^as  considered  the  most  hopeful,  yet  not  a  person 
went  there  to  stay.  Wrangel  and  Tongass  were  not  much  more  fortu- 
nate, for  only  one  trader  at  each  of  these  posts  opened  there  his  estab- 
lishment. No  farming,  grazing,  mining,  lumbering,  or  fishing  business 
was  commenced  at  either  place. 

At  Sitka  and  Kodiak,  although  the  nature  of  business  carried  on  has 
been  changed  since  the  Kussian  occupancy  closed,  both  it  and  the  popu- 
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ulatioD  have  diminished,  and  there  is  no  appearance  of  improvement  iu 
either  respect. 

Sitka,  under  the  Russian  regime^  was  the  grand  depot  of  the  Eussian 
Fur  Company.  There  all  the  furs  gathered  from  their  possessions  on 
this  continent,  as  likewise  great  numbers  from  the  Asiatic  coast,  were 
collected,  manipulated,  assorted,  packed,  and  shipped  to  European  mar- 
kets. 

The  vast  number  of  fur  seal-skins,  annually  taken  on  the  island  in 
Behring's  Sea,  as  well  as  many  from  the  islands  of  the  Asiatic  coast, 
were  brought  to  this  depot,  where  they  received  the  application  of  con- 
siderable manual  labor  to  prepare  them  for  shipment.  All  of  this  re- 
quired store-houses,  tanneries,  machinery,  and  workshops  of  various 
kinds,  slips  for  building  and  repairing  vessels,  and  houses  to  live  in, 
and  gave  employment  to  a  considerable  population,  every  one  of  which, 
man,  woman,  and  child,  belonged  to  the  company  and  were  fed  and 
clothed  from  its  stores. 

Upon  the  withdrawal  of  the  Russian  company  all  of  this  business- 
ceased,  and  a  large  portion  of  the  Russian  )>opulation  returned  to  Rus- 
sia. The  fur  business  hei'e  has  ceaseil,  witli  the  exception  of  the  before- 
mentioned  insigniticant  traftic  in  it,  and  no  other  has  taken  its  place. 

The  Russian  population  left  behind,  having  each  received  a  sum  of 
money  as  a  gratuity  from  their  late  company,  have  been  since  gradu- 
all3'  reaching  the  ends  of  their  res|)ective  sums,  and,  having  no  means 
of  support,  ai*e,  during  the  winter  months,  furnished  with  rations  from 
the  commissary  <lepartment  to  keep  them  from  actual  starvation.  As 
there  is  no  prosi>ect  of  any  industry  springing  up  to  give  them  employ- 
ment by  which  they  can  gain  subsistence  for  themselves,  their  case  is 
without  ho|)e.  The  trade  of  the  various  stores,  shops,  and  dead-falls  ot 
this  place  has  diminished  to  the  amount  herettvfore  expende<l  by  these 
people.  Kodiak  was  not  so  much  of  a  place  as  Sitka,  and  did  not, 
therefore,  experience  so  much  of  a  decline. 

Alaska  is  cut  otf  by  insurmountable  barriers  from  that  class  of  Amer- 
ican pioneers  who,  hitching  up  their  teams,  penetrate  to  the  remotest 
parts,  and  there  form  lodgments  for  future  settlement.  AUemigration 
to  this  Territory  must  be  by  water,  which,  to  accomplish,  recjuires  money 
in  hand,  and  is  otherwise  uncongenial  to  tlie  class  of  pi(meei*s  above 
referred  to. 

x\n  enumeration  of  the  po[)ulation  of  Sitka,  which  1  recently  had 
made,  a  copy  of  the  record  of  which  1  torwarded  by  ins|>ector  Ludiug- 
ton  to  the  general  c(mimanding  the  de[»;Utment,  shows  the  entire  number 
of  those  si)eaking  a  Euroi)ean  language  to  be  three  hundred  and  nine- 
ty-four; more  than  one-half  the  entiiv  population  of  this  class  in  the 
whole  of  Alaska.  Nearlv  all  of  thCvSe  are  Creoles,  manv  of  whom  are 
but  little  removed  from  luii^e  Indian. 

ImUainf, — In  reference  to  that  part  of  your  communication  calling  for 
information  resiiecting  the  aboriginal  population  of  the  Alexandriiui 
Archiiwlago,  1  have  marked  upon  the  accompanying  tracing  the  locality 
of  each  settlement,  giving  their  tribal  names  and  their  numbei^.  None 
of  the  villages  have  had  an  actual  enumeration  except  the  one  at  Sitka 
and  at  Wrangel,  but  it  is  believed  that  the  numbers  given  vary  but 
slightly  fi*om  the  actual  facts.  According  to  these  tigures  the  total  pop- 
ulation is  eight  thousand  three  hundreil.  These  Indians  are  of  the  pure 
North  Americiin  type.  They  are  savages,  and  possess  the  villainous  traits 
of  character  usually  found  in  that  class ;  but  by  way  of  comi»arison,  1  do 
not  think  they  are  so  bad  as  the  Indians  of  the  plains  or  of  Arizona. 
They   do  not  he^itiite  to  commit  the  most  atrocious  miu*ders  for  the 
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sake  of  plunder  and  revenge,  but  they  do  not  appear  to  kill  and  scalp 
for  mere  bravado.  Upon  several  occasions  they  have,  from  their  cauoes, 
boarded,  captured,  and  sometimes  destroyed  stoutly  armed  vessels, 
which  proves  them  to  be  daring  and  resolute.  They  are  large  and  stal- 
wart in  physique,  and  sharp  and  bright  of  intellect.  They  are  entirely 
aquatic  in  their  habits,  never  moving  except  in  their  canoes.  Their  food 
is  almost  exclusively  piscatorial,  an<l  their  habitations  are  always  by  the 
water's  edge,  and  mostly  in  villages.  The  villages  of  different  tribes 
are  greatly  given  to  feuds,  and  often  have  outstanding,  and  often  long 
standing  (lebts  of  revenge  which  they  are  waiting  for  good  opportuni- 
ties to  pay.  Their  weapons  consist  entirely  of  tire-arms,  chiefly  the 
HudvSon's  Bay  flint-lock  musket  and  knives.  Their  war  expeditions  are 
always  made  in  canoes,  in  which  they  also  make  battle ;  but  their  battles,^ 
so  far  as  1  am  able  to  learn,  never  amounted  to  much  in  way  of  execu- 
tion. Prisoners  captured  are  mtule  slaves  of,  and  slavery  becomes 
hereditary.  The  climate  requires  them  to  have  shelter,  and  their  houses^ 
built  of  iiewn  timber,  are  mostly  large,  well  constructed,  and  com- 
fortable. They  are  not  averse  to  labor,  and  will  readily  engage  with 
whites  in  any  work  that  will  bring  them  compensation.  They  are  the 
exclusive  takers  of  game  and  peltries,  and  are  always  anxious  for  trade 
of  employment.  The  merchandise  that  they  chiefly  seek  after  consists 
of  substantial  artic^les  of  food  and  clothing,  together  with  arms,  ammu- 
nition, and  particularly  liquor;  arms  and  ammunition  they  seek  after 
more  for  the  pur[)ose  of  hunting  than  for  war.  Everything  considered, 
these  people  have  it  in  their  power  to  give  great  trouble;  but  since  the 
transfer  of  the  Territory  to  the  United  States,  no  extensive  trouble  has 
occurred,  and  what  has  occurred  was  of  an  individual  and  not  of  a  tribal 
nature.  Such  was  the  case  with  the  difticulty  at  Wrangel  last  Christ- 
mas ;  such  also  was  the  nature  of  the  difficulty  at  Sitka  on  New  Year's 
day,  two  years  ago,  in  which  two  Indians  of  the  Kake  tribe  were  killed 
by  the  military  by  mistake,  to  avenge  which  their  friends  killed  two 
white  men,  for  which  act  one  of  the.  villages  of  tlie  tribe  was  destroyed 
by  the  de|)artment  commander.  In  both  of  these  attairs  the  Indians 
were  made  to  realize  that  they  are  subservient  to  the  military.  Two 
Indians,  at  different  times,  were  some  time  since  wantonly  killed  by  a 
white  man  in  Sitka.  These  cases  are  still  unavenged.  Considering  the 
inherent  nature  of  Indians,  and  the  rec^kless  character  of  the  whites 
who  chiefly  go  among  them,  it  is  not  probable  that  the  present  state  ot 
amity  will  always  continue. 

Crunboat — To  provide  against  this,  something  in  the  nature  of  a  well- 
manned  gunboat  is  requisite.  Tlie  country  is  entirely  impracticable  for 
land  operations,  and  the  villages  of  the  Indians  are  always  situated 
upon  the  water's  edge  and  mostly  accessible  to  a  giuiboat.  The  surest 
as  well  as  the  most  humane  way  of  coerciiig  these  people  into  good 
behavior  would  be  to  destroy  their  habitations  and  canoes.  This,  it  is 
believed,  would  be  effectual.  A  military  post  without  some  such  aux- 
iliary by  water,  unless  immediately  adjacent  to  a  village,  is  incapable  of 
anything  except  self-defense. 

Sitka. — Considering  the  immediate  proximity  of  the  Indian  village  to 
the  town  of  Sitka,  and  the  dis[)arity  of  the  population  of  the  two  places, 
together  with  the  demoralized  character  of  their  respective  inhabitants,, 
it  is  absolutely  necessary  to  maintain  a  garrison  attliat  place ;  the  gar- 
rison should  never  be  less  than  one  hundred  men,  together  with  that  as 
a  place  of  rendezvous  for  an  armed  vessel. 

Cyane. — The  United  States  sloop  of  war  Cyane,  the  vessel  at  i)resent 
there,  not  having  steam  power,  is  incapable  of  visiting  with  any  degree 
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safety  any  other  place  in  the  archipelago,  and  hence,  while  answering 
every  purpose  as  an  auxiliary  to  the  protection  of  that  place,  is  useless 
for  the  object  most  particularly  required  of  an  armed  v^essel  in  these 
waters. 

Most  Huitahle  place  for  post. — Sitka  is  the  only  place  in  this  archi- 
pelago that  can  be  considered  a  white  settlement,  and  it  is  likely  to 
continue  the  only  or  at  least  the  chief  place.  A  steam  armed  vessel 
will  be  equal  to  the  requirements  of  all  other  places;  and  Sitka  having 
free  communication  for  such  vessel  to  these  various  places,  and  by  dis- 
tance not  much  greater  ih  the  aggregate  than  those  from  any  other 
point  in  the  archipelago,  it  must,  when  taken  into  consideration  with 
the  protection  to  be  given  to  the  white  population,  be  considered  as  the 
most  suitable  place  for  military  occupancy  as  against  the  Indian  tribes. 

Foreign  war, — With  reference  to  war  with  a  foreign  power,  such  power 
coming  by  water  would  naturally  seek  for  its  own  use  the  best  and 
most  ac(!essible  harbor  from  the  ocean,  so  also  will  our  own  vessels 
seeking  shelter  from  the  armed  cruisers  of  the  enemy.  Along  this  part 
of  the  coast  are  several  passages  leading  from  the  ocean  to  numerous 
harbors  behind  the  islands.  Except  to  steamers,  these  ])a^sages  and 
the  channel-ways  between  the  various  islands  are  very  difficult  of  navi- 
gation. Currents,  baftiing  winds,  fogs,  and  mists,  so  prevail  as  to  almost 
preclude  navigation  to  square-rigged  vessels  and  render  it  hazardous 
even  for  small  craft.  Previous  to  the  iutroducti6n  of  steamers  on  the 
coast,  a  square-rigged  vessel  occasionally  made  the  perilous  venture, 
"but  of  late  years  none  have  attempted  it.  If  the  commerce  justified  it 
these  channels  would  be  surveyed,  lighted,  buoyed,  and  piloted  out; 
but  as  this  is  scarcely  within  the  scope  of  possibility,  it  may  be  con- 
cluded that  harbors  situated  in  the  interior  portion  of  the  archipelago 
will  never  be  available  for  sailing  vessels  of  large  size,  and  such  are  the 
vessels  that  would  most  require  a  harbor  of  refuge  in  time  of  war ; 
others  could  dodge  in  behind  the  islands  anywhere.  The  entrance  to 
the  bjiy  of  Sitka  is  broad,  straight,  and  free  from  obstructions,  while 
Mount  Edgecomb  furnishes  a  prominent  and  unmistakable  land  fall  to 
the  mariner,  a  thing  of  particular  value  on  a  coa^t  so  monotonously 
broken.    The  bay  can  be  entered  without  pilot. 

Koutznow,- — The  harbor  of  Koutznow,  on  the  west  side  of  Admiralty 
Island,  directly  opposite  the  eastern  extremity  of  Peril  Straits,  has  been 
recommended  for  its  good  qualities,  and  here,  previous  to  the  arrival  of 
General  Thomas  and  his  investigation  of  the  subject,  it  was  intended  to 
locate  a  post.  But  this  harbor,  good  as  in  itself  it  is,  is  open  to  all  the 
foregoing  objections  as  well  as  others,  for  in  case  an  enemy  should  find 
it  desirable  to  blockade  the  port,  Chatham  Straits,  which  are  here  twelve 
miles  wide,  would  afford  the  safest  and  smoothest  water  for  a  blockader, 
which  could  here  lie  in  trap  for  any  vessel  approaching  unaware  of  his 
presence,  while  he  himself  would  have  a  pretty  sure  means  of  retreat 
from  a  superior  adversary  by  one  of  the  three  passages  leading  from 
that  point.  For  a  great  part  of  the  year  a  blockader  would  find  it  ex- 
ceedingly uncomforUible  and  often  impossible  to  blockade  the  harbor  of 
Sitka,  and,  unless  Peril  Straits,  o])ening  directly  into  Sitka  Harbor  in  the 
rear,  should  also  be  closed,  a  thing  highly  improbable,  this  channel-way 
would  be  open  for  steamers  and  small  craft,  and  thus  a  close  blockade 
would  not  obtain. 

Land  attack. — Owing  to  the  impracticable  nature  of  the  country,  all 
harbors  are  equally  well  guarded  from  any  land  attack,  and  all  of  them 
are  capable  of  good  defeuvse  by  land  batteries,  but  in  this  respect  Sitka 
is  peculiarly  fortunate.     The  bay  of  Sitka  extends  in  from  the  ocean 
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about  fifteen  miles ;  the  harbor  is  cut  oft*  from  the  upper  eud  of  this  by 
a  belt  of  rocky  islets,  which  ward  off  the  swell  which  rolls  in  through 
the  bay  from  the  ocean.  Between  these  islets  are  several  channel-ways 
for  shipping,  all  of  them  narrow,  and,  before  the  harbor  was  well-known, 
difficult  and  dangerous.  Guns  placed  in  battery  upon  these  islets 
would  eft'ectively  cover  the  passages.  Nature  has  built  the  rampart 
and  cut  the  posterns ;  the  use  to  be  made  of  them  is  suggested.  The 
harbor  of  Sitka,  thus  protected,  is  smooth  and  safe,  and  of  capacity  for 
the  commerce  of  a  city  of  one  hundred  thousand*  inhabitants.  The 
holding-ground,  although  not  of  the  best,  is  nevertheless  good,  and  the 
anchorage  safe.  Altogether,  1  know  of  no  harbor  in  this  archipelago 
that  possesses  more  of  the  advantages  desired  than  Sitka.  Koutznow 
probably  possesses  fewer  disadvantages  than  any  other.  Between  it 
and  Wrangel  there  is  so  little  difterence  that  the  value  of  one  may  be 
taken  for  that  of  the  other.  We  know  what  Wrangel  effected  after 
more  than  two  years'  occupancy  as  a  military  x>ost.  It  established  no 
settlement ;  it  attracted  no  population  ;  it  opened  no  industry ;  it  de- 
veloped no  resources  of  the  country;  it  guarded  nothing,  observed 
nothing,  commanded  nothing. 

Any  new  x)ost  should  be  located  at  a  considerable  distance,  not  less 
than  thirty  miles,  from  any  Indian  settlement;  for  it  is  a  well-known  fact 
that  Indians,  instead  of  becoming  civilized  by  contact  with  whites,  only 
becx)me  demoralized  as  savages,  and  are  thus  worse  than  before.  There 
is  a  natural  antagonism  between  savage  and  civilized  life  that  is  certain, 
sooner  or  later,  to  produce  trouble  wMien  brought  into  close  contact. 
The  troubles  which  have  taken  place  at  Sitka  and  Wrangel  since  their 
occupancy  by  United  States  troops  arose  solely  from  this  cause.  The 
situation  of  Sitka  is  unfortuuate  in  this  respect;  but  it  was  found  so, 
and  can  be  corrected  only  by  the  removal  of  either  the  whites  or  the 
Indians.  If  the  troops  were  removed,  it  is  prob.ible  the  Indians  would 
soon  settle  the  question  in  their  own  favor. 

Buildings  necessary  for  military  j)urposes  are  already  at  Sitka ;  to 
maintain  them  in  proper  state  of  repairs  would  be  but  a  small  item  of 
expense  when  compared  with  what  would  follow  from  the  establishment 
of  a  new  post. 

Very  respectfullv,  your  obedient  servant, 

JNO.  C.  TIDBALL, 
Major  Second  Artillery^  commanding  post. 

Assistant  Adjutant  General, 

Department  of  the  Columbia^  Portland^  Oregon, 

Note. — Since  writing  the  foregoing,  the  Cyane  has  been  ordered 
from  this  part  of  the  coast.    No  other  vessel  has  taken  her  place. 

J.  C.  T. 

A  true  copy: 

LOUIS  V.  CAZIARC, 
Firnt  Lieutenant  Second  Artillery^  A.  A,  A.  O. 
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Sitka  Alaska  Tereitory, 

November  5,  1870. 

Sir:  In  obedience  to  the  following  order,  I  have  the  honor  to  submit, 
herewith  appended,  the  enumeration  of  the  inhabitautSj  other  than  mili- 
tary, of  the  city  of  Sitka,  Alaska  Territory: 

[Special  Orders,  No.  63.] 

HEAIXiUARTERS,  SiTKA,  ALASKA    TkUKITORV, 

Oclohcr  21,  1870. 

I.  Lieut^iuant  D.  A.  Lyle,  asHlHt^Ml  by  Acting  Assistant  Siir<jeori  J.  Williams,  will  pro- 
ceed as  soon  a«  iJossible  to  make  a  complete  eunmeration  of  tlie  inhabitants,  other  than 
niilitary,  of  Sitka. 

II.  The  eunmeration  will  be  a8  far  as  possible  by  families,  designatinu;  the  place  of 
abode  of  eaeh,  and  specifying  eacli  member  by  nanif,  sex,  age,  and  occupation,  whether 
able-bodied  or  not,  and  the  degree  of  ability  of  self-support  by  labor;  and  by  cart^ful 
inquiry  and  examination  ascertain  what  amount  of  assistance  in  way  of  rations  will 
be  required  during  the  ensuing  winter,  and  what  timn  such  assistance  will  be  needed. 
In  the  column  of  remarks  notes  will  be  made  of  character,  as  far  as  can  be  ascrrtaiued  ; 
the  cause  of  want,  and  the  condition  as  to  comfort  of  i)lace  of  aboile. 

III.  Lieutenant  Lyle  is  authorized  to  emph»y  a  Russian  interpreter,  if  necessiiry,  at 
A  compensation  not  exceeding  .^3,  coin,  per  diem,  to  be  ])aid  by  the  acting  assistant 
quartermaster. 

By  command  of  Major  John  C  Tidball,  Second  Artilh^y. 
D.  A.  Lylk, 

Second  Lientenani  Second  AvllUenj,  Post  Adjutant. 

A<!cordin;^ly,  on  the  24th  day  of  OetobtAr,  having:  employed  Mr.  Shir[)ser, 
of  Sitka,  as  liussian  interpreter,  and  accompanied  by  Dr.  Williams  and 
Mr.  Philipson,  the  Indian  interpreter,  1  commenced  the  eunmeration 
called  for. 

For  the  result  of  our  labors  1  would  respectfully  refer  you  to  the  ap- 
pended report.  It  is  necessarily  incomplete,  as  neither  Dr.  Williams 
nor  myself  could  si)eak  the  Russian  ton^^^ue,  and  all  intercourse  carried 
on  through  an  interpreter  is  unavoidably  unsatisfactory.  1  fouiul,  as  a 
gfeneral  thing,  a  jjreat  want  of  cleaidiness,  both  as  regards  person,  ap- 
parel, and  place  of  abode.  The  houses,  with  few  exceptions,  were  small, 
filthy,  illy-ventilated,  and  bore  evidence  of  habitual  negflect.  There  ap- 
pears to  be  no  energy  in  them,  uo  desire  to  look  forward  to  futui'c  self- 
8Ui)[>ort.  A  good  deal  of  sickness  exists,  caused,  I  think,  by  their  lack 
of  cleanliness,  food,  and  clothing.  Their  ideas  of  virtue  and  chastity  seem 
very  limited,  and  consequently  much  venereal  disease  is  found  among 
them.  A  great  many  complain  that  they  can  get  nothing  to<lo;  that 
thev  would  work  if  thev  could  get  it.  Manv  of  them  who  are  able  to 
work  are  too  lazy,  drunken,  and  worthless  to  try  to  make  a  living.  They 
do  not  aj)pear  to  have  ever  managed  their  own  aftairs,  but  have  looked 
upon  their  employers  and  rulers  to  take  charge  of  .them  and  look  after 
them.  Many  are  destirute,  and  will  require  to  be  fed  during  the  whole 
of  the  coming  winter. 

I  would  here  thank  Dr.  Williams,  Mr.  Shirpser,  ami  Mr.  Philipson  for 
their  prompt  and  energetic  assistance. 
Eespectfully  submitted, 

D.  A.  LYLE, 
Second  Lieutenant  Second  ArtUlenj, 

Headquarters  Department  of  the  Columbia, 

January  18,  1871. 
A  true  copy : 

LOUIS  V.  OAZIAKC, 
First  Lieutenant  Second  Artillery^  A.  A.  A.  6. 
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Centius  of  Sitka,  Ala»ka 


No. 


1 


4 
5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 
18 
19 
90 
21 
22 
23 
24 
25 
2G 
27 
28 
2i) 
30 
31 
32 

33 
34 
35 
36 
37 
3d 
39 
40 
41 

42 
43 
44 

45 
46 
47 

48 
49 
50 
51 
52 


53 

55 
56 
57 
58 
59 

CO 

61 
62 
63 
64 
65 
66 
67 
68 


Namen. 


Henry  lYiede 

Lizze  Evanovanhoff 

Ivan  Paranianoff 

Irena  Paramanoff 

Nortacha  Paramanoff 

Parocovi  Panuiuuioff 

Alexander  Paramanoff . . . 

Anna  Paramanoff 

Nichola  Paramanoff 

Gorilla  Paramanoff. 

Jacob  Paramanoff 

Morie  Salamatoff 

Ynekoff  Salamatoff 

Matronn  Salamatoff 

yalkle  Salamatoff 

Yakoff  Laroolken 

Tedocia  Laroolken 

Katharina  Laroolken 

Alexandria  Konoliloff 

Simeon  Salkeloff 

Olga  Salkeloff 

Calampa  Salkeloff 

Sirepi  Salkeloff 

Ivan  Saranoff 

Andrew  Ikanoff 

Alexander  Kl}?in 

Andn^w  Ni(;h<»l8ou 

(Jeorgt!  Friederich 

Aniku  Papliott" 

Cliai leH  Strphen 

Ivan  Liiwson 

Mau;;a  LawKon 

Herman  Ivalkanda 

Mana  Ivalkaiidu 

VnKilla  Sobelan 

MaiHlui  Sob«*laa 

Fen'do  lioiajjin 

Paul  Ka«lKl;ivaii8ki 

Ivan  KiHk«i8ott" 

Pavil  Sar^in;;<»ff 

Harry  A.  Wild 

Kona  Wild 

VjiKHilrt  Slieslikin 

Udezjxa  Slu-wUkin 

Knaktiitin  Sln'Hlikin 

William  PhilipHOU 

Irnia  IMiiliiisitn 

Alex.  A.  Philijmon 

Klisha  Chitthinoff 

Vasilla  Slwhiikin,  No.  1. . . 

Dutf-h  Anna » 

S«'pagen  Mt'dra 

Olynipiada  Medra 

()iiHU»8lH>a  Me<lra 

Laui^«h  Mt'iira 

Anna  Medra ... 

I^IarHiina  Medra 

Volidinri<»l  Medra 

Vanilla  SlijiiHtoff 

Ofanasin  Slijpstoff 

NntuUa  Sli«:i«t4>ff 

Laura  Slitistoff 

A  lex.  Bordakoff 

Ay:artin  Hordakoff 

Alorsinid  Vanilla 

Julia  Mesijfona 

C.  Haftiudalo 

Mureha  Haflindale 


Sex. 


M. 

F. 


M. 
F. 


F. 
M. 
F. 
M. 

M. 

M. 

M. 

F. 

F. 

F. 

M. 

F. 

F. 

F. 

M. 

F. 

M. 

M. 

M. 

M. 

M. 

M. 

M. 

M. 

M. 

M. 

F. 

M. 

F. 

M. 

F. 

M. 

M. 

M. 

M. 

M. 

F. 
M. 
F. 
M. 
M. 

y. 

M. 

M. 

M. 

F. 

M. 


F. 

F. 

M. 

F. 

M. 

M. 

M. 

M. 

F. 

F. 

M. 

F. 

F. 

F. 

M. 

F. 


Age. 


30 
26 


56 

46 
21 

20 
18 
11 

6 

7 

4 
27 
31 

3 
47 
50 

50 
19 
14 
39 
31 

7 

4 
21 

:« 

32 
40 
46 
37 
46 
37 
19 

29 
20 
44 
18 
.'iO 
31 
19 
26 
30 

26 
31 
27 

8 
26 
21 

8  UJOH 

(12 
56 
17 
38 


30 
11 
9 
8 
3 
2 
56 

22 

11 
7 
49 
36 
16 
12 
23 
19 


Where  bom. 


Pmmia 
Sitka  .. 


..do 

..do 
..do 


...do 

...do 

...do 

. .  .do 

...do 

..do 

Atka,  Alaska  la 

Siberia 

Sitka 

Atka,  Alaska  In. 
Sitka 


, . .  .do 

do , 

do 

Atka,  Alaska  Im. 

Kodiak 

Sitka 

do 

Kodiak 

Finland 

do 

do 

Henland 

UuK.sia 

Canada  

Kugland 

Unknown 


ca 

'do 

Ounalanka 

..do 

lU-brinj;  I.«iland.. 

Kiis.sia 

Sitka 

. .  do 

New  York 

Sitka 

Oiinaliiska 

Sitka 

..do 

Spain 

Sitka 

. .  do 

Kodiak    

Atka,  AlaHka  Is 

. .  do 

St.  Petersburg  . . 


Sitka  . . 
. .  .do  . . 
...do  .. 
..  .do  . . 
...do.. 

. .    <lo  .  . 

Siberia. 
Sitka  . . 


. .  .do 

...do.... 

...  do 

. .  do 

...do.... 
...do... 
St  Louis 
Liberia  . 


Occnpaiion. 


Merchant . 
Prostitute 


Fisherman   and    sail- 
maker. 

Laandress 

...do 


...do 

Fisherman 

Child 

...do 

...do 

...do  

Priest 

Wife  of 

Child 

Mother  of  priest. 
Pilot 


Wife  of 

Dauf^hter 

(Orphan 

Deacon 

Wife 

Child 

...do  

Clerk  and  porter. 

Carj»enter 

Maehinist 

Turner 

Machinist 

Carpenter 

Sawy( 


Place  of 
bosiness. 


100 


115 

115 
115 

115 
115 


Cathedral 


109    Sitka 
Harbor. 


Church 


Sailor 

Prostitute 


Enjrinter  and  laborer 
Lanndn'HH 


Priest  ... 
l)au;ihter 
Srrvant. . 


Clii<l  priest 

Servant 

. .  do 

Sbijt  caulker  — 


Wift'of 

Cl.rk  .. 
WitV  of 
Chil.l  .. 
Cltrk  ... 


101 
101 
101 
101 
101 


Ocean . 


No  number 


Church 


Cathedral. 


At  pilot's 


Church 
. . .  .do  . . 


105 
105 


Will- 

Child 

Chik 

Pri«'Mt  .... 
PiiiwtJtute 
Chrk 


Ks.  company 


KuKKian  Co. 
Cathfdral.. 


KuHsian  Co.. 


Wifr 
Child 
...do 
. .  do 
...do 
. .  do 
Fidill 


er 


Son — nothing 


do 


Daujihter . 

..  do 

Sailmaker 
Laundress 
...do 


Saloon-keeper. 
Prostitute 


98 

98 

98 
98 
I»2 
9Si 


No  number 


ALASKA. 
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Terriiory,  October  24,  1870. 


Whether     Capable  of 
Re«idcnce.  able-bodied  Belt -supiKiit 


or  not. 


or  not. 


What 

a«f)i8tance 

n«^dcd. 


Time  when. 


Remark  H. 


100 


115 

115 
115 

115 
115 


Ves 
No. 


YeH 

.  .do 
..do 

..do 
..do 


Ye« 

Doubtful 


YlH 


114 
114 
114 
114 
109 


Yes 
..do 


109 
109 

1U8 
108 


No. 
Yea 

..do 
..do 


do 
do 

do 
do 


Doubtful .  .1  All  winter 


None . 


Salary  . 
..do.^. 


Pension 

f  Ye8  .... 


Cabin 
...do 


108 
101 
101 
101 
101 
101 
101 


Yes 
..do 


Yen 
..do 
.do 
do 
..do 
..do 
. .  do 
..do 


do 
do 


Salary 
..do      . 


..do 


No  number  Yen 
do 

103 

103 

103 

103 

10,3 
At  pilot  H. 

105 


Ye« 

.do 

do 

do 

..do 

..do 

..do 

..do 


SonietimeH 


Salary  . . 


Yen 


I  Siihiry 
..do    ". 


do 
do 

.do 
do 


No  number  on  store. 

Badly  diseased,  (venereal,)  sick,  destitnte, 
and  worthU'KS ;  house  small,  dirty,  and 
!      ill  ventilate<i. 
None I  House  tolerabl3-  clean. 

do ' 


do j  Once  married ;  husband  left  her ;  kept 

by  htgpital  steward. 

.do 

do I 


None. 
..do.. 


None . 
..do.. 


None. 
..do.. 


Nofte. 
..do  .. 


do 
do 


do 
do 


None. 
..do  .. 


None. 
..do  .. 


None. 

do  .. 

do  . 

.do.. 

.do.. 
■  do  .. 

do  . 
..do. 


None. 
..do  .. 
..do.. 
..do  .. 
-do  .. 
..do.. 
..do  .. 
.  do  . . 


Doubtful    .    Doubtful 


None I  None. .. 


None. 
..do  .. 


Noni'. 
-do  . 


lor 


Yes 

..do 

..do 

do 


Salarv 


do 
do 
do 


None None. 


lor, 

I0<i 


104 

104 

99 


99 


98 

98 

98 
98 
92 
92 


Yes 
.  .do 


I  Yr« 
I . .  do 


Yes 

Doubtful 
Yea 


Siilarv 


Y<s 


..do 


do 


Doubtful . 
Yes 


Doubtful 


Ye« j  Yes 

..do !..do 


93    Yea 
do 


Yea 


do 
do 
do 


..do 
I.,  do 
!   .do 


Hous<'  ;;o(Mi  and  cleanly. 


Pensiouj^d  by  the  Greco- Rujwiau  (Muireh. 


SupiK)rte<l  by  the  pilot 
Uous«'  small  but  clean. 


Brother-in-law  «f  No.  HI). 
Filthy  rooms. 

Do. 
Worse  yet, 

Do. 
Very  dirt}-  room. 
U(KMn  small  and  dirty. 

Sitka  squaw.    Small,  dirty  cjibin;  Law- 

.mm  kefips  this  squaw. 
Said  t<»  b<'  a  pn-tty  ;i;ood  man. 

House  KecMl  and  clean. 
Do. 
Do. 
1\k 


Building  •:oo<l  and  cl«*un,  (church  pi-op- 
crry.) 


None. 
..do  .. 


I  None. 

'.  .<lo  . . 


None. 


None None I  Fornu  rly  clerk  in  the  Kusnian- American 

(Joinpany:  lives  on  a  pension  and  hia 
j  a<cnie(I  income  ;  hou.se  clean  and  com- 

f«<rfalile. 

-do do 1 


None None 

. .  do do  . . 


None. 


i  Worthle8s,drunken  wretch ;  drew  rationn 

[      last  winter. 

I  Worthless  cums;    worked   formerly   for 

(iov«'rnmtiit  ;  no  account. 
I  House  dirty  and  nauHoatinf;. 

'  Hous«*  tolerablv  clean. 
Do. 
Adopted  child  of  Bostokofl  and  wife. 
Do. 


None 1  Tolerable. 


Supported  by  Haffindale ;  slatternly  look- 
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Census  of  Sitkaj  Alaska  Teiritory, 


No. 


69 
70 

71 

72 
73 
74 
75 
76 

77 

78 
79 
80 
81 
82 
83 
84 
86 

66 
87 
88 
89 
90 
91 
92 
93 

94 
95 
96 
97 
98 
99 
100 


101 
102 
103 
104 
105 

106 
107 
108 
109 
110 
111 

112 

113 


114 
115 
116 
117 
118 
119 

120 
121 
122 
123 
124 

125 
126 


127 


NameH. 


Ivan  A  laloff 

Katrina  Alexander 


Sex. 


Anastasia  Alexander. 


Fred.  Nervorth 

CharleH  Itouc-halz 

Polly  Katoun 

Alex.  Katoon 

Jacob  Laubenbepger 


Y. 
F. 

M. 

M. 

F. 

M. 

M. 


Polly  Paramanoff ;    F. 


Anna  Paramanoff 

Ivan  Paramanoff 

Vladimer  Paramanoff. 

ParaskaA  Nekofa 

Paul  Kariloff 

Charles  Eknpioff 

Jame«  Walker 

Maria  Walker 


Alexander  Walker 

Anna  Linkfonstin 

Vasilla  Linkfonstin 

Peter  Linkfonstin 

Alexandria  Linkfonstin 
Euj^enia  Linkfonstin  ... 

Simeon  Linkfonstin 

Nedezda  Timafer 


Alos  Bomshima  — 
Poltagy  Bornhima  . . 

AnuaLaba<loff 

Anna  Tomonlia 

Anna  Tomonlia  — 
Anna  NeshmofTski . 
Platiu  Neslimoffski. 


Ivan  Fetlervitch . . 
Anesa  Federvitch 
Jacob  Uantsoff  — 
Matrona  Uantsoff 
Yuluria  Yarloff  .. 


Yalina  Yarloff  . . 

Olga  Yarloff 

Gregory  Yarloff. 

Parvilthloff 

Ivan  Yarloff 

Lizzie  Vatoff ... 


Alexandrina  Tefanakoff. 
Jennie  Tetanakoft 


Alexander  Tefanakoff . 

John  Tefanakoff. 

Anna  Tefanakoff 

Maria  Yalasova 

Fred.  Yalasova 

Alexandrina  Yalasova. 


Fritz  Goese 

Gregory  Vozikoff. 
Nieholi'  Vozikoff. . 
Tedero  Pamloff . . . 
Tedero  Gusoff.... 


Ivan  Sinatnsoft 

Yordosky  Sinatasoff. 

NichoffSinatuaoff... 


F. 
M. 
M. 

F. 
M. 
M. 
M. 
F. 

M. 

F. 

M. 

M. 

F. 

F. 

M. 

F. 

M. 

F. 

F. 

F. 

F. 

F. 

M 


M. 

F. 
M. 

F. 
M. 

F. 
F. 
M. 
M. 

M. 
F. 

F. 

F. 


M. 
M. 

F. 
F. 
M. 
F. 

M. 
M. 
M. 
M. 
M. 

M. 

F. 


M 


Age. 


M.        35 


j    22 

i    14 

30 
31 
20 
8  mos 
22 

30 

12 

5 

2 
20 
32 
33 
25 
21 

2 
41 
35 
19 
10 
15 

8 
90 

43 
40 
10 
33 
1 
75 
40 


29 

48 
29 
18 

80 

17 
13 
15 
9 
6 
22 

31 

15 


9 

3 

2 

35 

15 

17 

30 
29 
30 
41 
32 

70 
64 


27 


Where  bom. 


Eodiak 
— do  .. 


do 


Prussia 

Hanover 

Sitka 

do 

United  States. 


Sitka 


do 

do 

— do 

Ounalaska 

St.  Petersburg 

liussia 

Panama 

Sitka 


— do 

Ounalaska 
Sitka 

—  do 

— do 

—  do 

do 

California. 


Behring  Island. 

Sitka 

— do 

California 

Sitka 

Siberia 

Sitka 


do 

California. 

Sitka 

...do 

Russia 


Sitka 

do 

— do 

...do 

— do 

Alaska  Island. 


Sitka 
. .  do 


do 

do 

...do 

Ounalaska 

do 

do 


Bavaria. 
Sitka  . . . 

do  . . . 

Russia . . 
do  ... 


Ounalaska 
Siberia  . . . . 


Sitka 


Occupation. 


Laborer  . . 
Prostitute 

...do 


Saloon-keeper 
— do  .-■ 


Child 

Carpenter 

Servant.. - 


Child 

...do  

...do 

Servant 

Caipenter 

Cook............. 

Supposed  wife  of. 


Child 


Clerk 

...do 

Laundress 

..do 

ChUd 


Janitor  . 
Servant . 


Child  . . . 
Laborer. 


Tailor 

Wife  and  laundress. 

Laborer 

Laundress 


Prostitute 

Child 

...do 

Grandchild  of  105. 

Child 

Prostitute 


Place  of 
business. 


90 


89 
89 


No  number  . 
St.  Borrowe. 


79 


78 
St  Borrow©. 

78 


Saloon 


82 


Church  . 
Hospital 


81 
HI 
81 

81 


83 

83 
83 

83 

84 


Laundress  and  seam- 
stress. 
Servant 


Child 

...do 

...do 

Prostitute 

Lazy 

Prostitute 


Brewer 

Laborer 

...do 

.-do 

Upholsterer 


Cook  ... 
Wife  of 


Son— lalK>rer 


84 
84 
84 
84 
84 

85 

85 


85 
K'i 
85 
85 
85 


Sitka  brew'ry 

do  .  .*. 

...do  

...do  


86 
Mi 


86 


ALASKA. 
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Residence. 


Whether 

ab]o-b<M]ied 

or  not. 


90 


m 

eW 


Xo  nnmbfT 
79 


71) 

7H 
78 
la 
78 


YCH 

..do 


Yes 
..do 


,  Donbtful 

Yes 

..do 

..do 


8*>  '  Doubtful 


82 


81 

81 


81 
8L 
81 
81 


Yes 
..do 
..do 
..do 


Tea 
..do 


Capable  of^       What      |  ' 

sell -support    assi.stance  iXime  Avhen.! 
or  Dot.  ueeded.     |  i 


Kf'inarkft. 


Yes 
..do 


None , 
..do.. 


None. 
..do  . 


Yes 
-do 


None. 
..do  .. 


Doubtful 

Yes 

..do 

..do 


None. 
..do  .. 


None. 
..do  .. 
..do  . 


None. 
..do  .. 
..do.. 


Doubtful 

Yes 

. .  do  .   

..do 

. .  do , 


I  None, 
i.do.. 


.do 
.do 


None. 
..do  .. 
..do  .. 
..do  .. 


Yes 
..do 


None, 
..do.. 


None, 
.do  .. 


83 

83 
p3 

Yes 

..do  .... 
.-do  .... 
..do.  ... 



. . .    Yes 

do 

do 

do 

None 

..do 

. .  do 

..do 

..    None 

. .  j . . do 

....  do 

..I..do 

i 

84 

1 

1 

1 

84 

1 

, 

Ml 

1 

84 

1 

1 

84 

1 

1                

f*o 

1 

1 

Livin^r  with  Ludsekeri  house  dirty  and 

.small. 
Foruierly  kept  by  Ru'hter ;  he  deserted 

her  :  no  supfKirt  now. 
Ex-8«d«lierof  Battery  H,S«*eond  Artillery. 
Do. 

Child  of  a  former  man. 

New  house  beyond  ereek  ;  Hiiiall  and  ex- 
tremely filthy. 

Widow  ;  miry' aud  filthy  otitside  and 
around  house. 

Supported  bv  its  mother. 
Do. 
Do. 

Orphau;  pro.Htitutc-.  ruom  .Hiiuili  ainttlirty. 

Filthy. 

In  post  jarnni'd-house. 

Nojpo. 

Supported  by  Walker;  h<ui.'<»-  sni.ill  and 
duty. 

Weakly  and  siekly. 
Housf  dirtv  an»l  snuiU. 

I  >o. 

Do. 

Do. 

Do. 
Old,  derre]»it.   \v«;tkly.  drstitnt*-.-   drtw 

rations  la«t  winttr. 
Sahny  from  ehureh  ;  sick. 
Cleanly. 

Adopted  ehild  at  (  n.«sisrn"H. 
Nothiujir  to  do :  «le.stitute;  krpl  by  l>3,  9ti. 

Dirty,  blind,  di  srittitr :  diew  rations  In.st 
winti'V:  supported  by  her  son  when  he 
»'an  ^et  work  :  In-  tries  to  «:et  eniploy- 
minl.but  roniphuns  that  be  e«n  v;«'t  no 
woik  to  do. 


K) 


8.*» 
8.'i 
85 
85 


«2 
No  number' 


Yea 
..do 
..do 
..do 


Yes 
..do 
..do 
..do 


None. 
..do  .. 
..do  .. 
..do  .. 


None, 
..do  .. 
..do  .. 
..do  .. 


! 


80 

86 


r^ 


I 


U.  Ex.  5- 


-2 


Dirtv.  but  works  \\»ll. 

"Do. 
Destitute;    drew   ration.s    la.st    winter ; 

dirty. 
Lives  with  Franeis. 
Dirtv :  drew  rations  lust  wint<'r. 

Do. 
Oi7>han  :  destitute. 
Rewiiles  with  !(»."» :  d«siitut<':  dirty, 
lias  youiiji  baby:  destitute;  dirty:  little 

ro<nn. 
Neeils  help  ;   widou  nud  destitute. 

Woi  ks  when  nhe  ciui  ^et  employment : 
toleiHbly  nejit :  ehild  by  Cajitaiu  Wa- 
boine.  ni"  Hiitebin^H.  Kohl  \-  Co.:  he 
lei  I  the  ebild  without  suppoit. 


\\'ido\A  :  .sick  ;  when  well  .she  eau  labor. 
Destitute.  AMirtblesH  boy. 
Kejit  ami  snjiprtsed  to  l>e  su]»porred  by 
•J.  Laubenberuii. 

Dtuible-deek«'r. 
Do. 
Do. 

llonse  »>  bv  -.  ;ind  dirty  :  sick  and  desti- 
tute. 

Fornu-rly  e<n(k  in  employ  of  Rnssian- 
Anieriejin  C<ini]>:iny  ;  be  and  Avifo  too 
old  :in<l  «le<i'epit  tov\ork  :  drew  rations 
liist  \\iiit«  r. 

Lii7.y.  able-btxlied.  worthles.s:  needs 
watehini::  nnikes  no  etfort  to  support 
his  ijitlur  iind  mother. 
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ALASKA. 


CcmH*f  of  Sitka,  Alaska  Territonf, 


No. 


128 
129 
130 

131 
132 
133 
134 
135 
136 
137 
13« 
139 
140 

141 

14-2 
143 
144 
145 
140 
147 
14«J 

149 
150 
151 
152 
153 
154 
J55 
156 
15; 
15« 
159 

100 

161 
102 

163 

164 

165 
loG 

ii>r 

J  (Vl 
J'.O 

171 

n2 

113 
174 
175 

no 

1*7 

178 

ri9 

JK) 

181 

lr<3 
lb4 

m^t 

1H6 

1H7 

189 
190 
191 
192 
193 


Xaiiies. 


Theodore  Helton 
KaUHoltou  .... 
Ivaiioll  Alichiloff 


A.  CohcD 

David  Hruderwiii 

Edward  Jones 

Christian  Shaiit 

Scrcigy  Stipaiiott* 

Richard  McCahy 

Eugene  Fuller. 

Maiy  1  vauoii 

Ale xander  CluM'einoft'. 
Marv  ClieremoflT 


Marv  ShiiniokolT F. 


Constantine  Shomokofi* . 

AnnaSliouiokoff 

VaHilla  iShoniokol!' 

Alexander  Shomokoff  . . 

TluK>dore  Danskin 

iJutchiinna  DauHkin 

Ivan  Isulkotr 


Koh-loj;-u 

Ivan  I'ntMliukoff 

Natala  VutMhukoff 

Alaxunder  ruUluikoff. 

TeuUor  I'utshukott' 

Theophil  Balshin 

Natallaua  KalHhiu 

Maria  iialnhin  

Ht^nedicl  Jialshiu 

MnlmllaKulhtott- 

I'eter  Clieraiioff 


F. 

M. 

F. 

M. 

M. 

M. 

F. 

F. 

M. 

M. 

M. 


Anna  Oieranofl' F. 


Japan  ClierauofT, 
JvauOrlol! 


Nichols  SjimakoflT. . . 
Anastosia  Samakoft" 


Vasilla  SaniakolT 
Anna  SaniakoU*. .. 
KittHha  Saniakotf . 
'IV.kaua  Kan  kin  . . 


INtii'  Rankin 

A  tnlrt-anoJi'  I'arar.off 


Aradota  Milotior 

(>on>tantiania  Milulior 

Maria  SlieUirot 

Ale.\an<li!r  Zerauotl  . . . 

Peler  AgtiKott' 

VarHllla  \'o«luick(-tr. . . 

Niehali  Talsurt" 

Varacka;;e  Markofl" 

Yrena  MarkotV 


Vanavarra  Lovistiana. 


M. 
M. 

M. 

F. 

M. 
F. 
F. 
F. 

M. 
M. 

F. 

M. 

F. 

M. 

M. 

M. 

M. 

M. 

F. 

F. 


Marsha  L«)t-vistiana 

Alexandria  Lorvistiaua 

Dernan  Ivanoll 

Lnvalla  Tieauta 

Micha«i  Mechouski 

Simeon  Karoliu 

Ilea  liankin 

Maiia  Koluurhatehiu 

Alexandrina  KoIuk  hatchin 

Anna  Z«vanotV 

I'itkae  Alstvi 

Luki  IVlitin 

Kllkrnida  IVlilin 


48 


18 

47 
28 
20 

6 
33 
27 

4 
8  ino. 
28 
21> 

28 


5 
or. 


F.  , 

18 

F. 

15 

M. 

37 

M. 

30 

M. 

37 

M. 

40 

M. 

20 

1\ 

DO 

F. 

30 

y. 

IH 

M. 

20 

M. 

48 

F. 

34 

3  1 

21*  I 

67 

48 

13 

U 

3 

24 


38 

3 
IH 
37 
25 
26 
27 
34 
27 

43 


7 


AVhere  b'orn. 


Russia 

do  . 

—  do  . 


Oj^ciipation. 


Merchant 

Wife  of 

Sailor  and  laborer 


Place  of 
business. 


72 
72 


Prussia 

Maryland 

New  Brunswick 

Denmark 

Russia 

Ireland 

Connecticut 

Sitka 

Sitka 

Kodiak 


California 


Sitka  . 

do  . 

do  . 

— do  . 
—  do 
Kenay 
Tukon 


Brewer 

Carpenter 

Saloon  kw;per 

Butcher 

Laboit^r 

Shm*maker. . . 
Carp<'nter  . . . 
Prostitute  ... 
Machinist 
Laundress 

stress. 
Launtlress 

wife. 

Laborer 

Laundress 

Child 

Babe 

Sailniaker 

Laundress  and  ser^-ant 
Interpreter  


No 


and  sejim- 
and    mid- 


07 
G6 
66 
66 
62 
number  . 
65 
65 
05 
05 

65 

65 
05 
65 
65 


65 


Unknown Prost  itute  . . 

Kodiak Tanner 

Sitka Wife  

do Bar  tender. . 

...do Child 

Behring  Island. .    Sjiwyer 

Sitka \  Laundress  . . 

do Child 

do do 

do Sailor 

do Lock  maker. 


Fullir 


.do Laun<1r('Ks 


...do    Child 

Kenay Shoeniakn-. 

Sitka Ship  calker 


. .  .do Laundress  and  seam- 

I      stress. 

..do I  Child 

. .  .do I do 

..  .do |. ..  do 

. .  .do Prostitute 


...do Child 

1     Ivanischatka. . -.!  Nurse 


California Lanndix;ss 

Sitka Child 

. .  do Prtistitute 

Oniialaska Upholstvi-er  &  painter 

Sitka lilacksniith 

KfMliak Sjiilor 

Sitka Fl.Hhernian 

Ounalaska (.'op|ierf*inith 

do Laundress  and  seam- 

Kodiak AVidow 


Sitka Prostitute. 

do do  .    .. . 

Russia Laborer  . . 

. . .  .do Baker  . . . . 

. .  .do iialMuxr . . . 

. .  .i\o d«» 

Sitka Tailor 

do    

do Prostitute 

. .  .do do 

KfHliak    LnVM>nT... 

Onnalaska Fireman.. 

Sitkrt ..      Servant    .. 


62 
62 
62 
02 
mill. . 
62 
02 
62 
02 
<»2 

62 

62 
62 

02 

62 

02 

02 
02 
♦i2 

02 
02 

02 
(i2 
02 
02 
02 
62 
<i2 
62 
(i2 

02 

r.2 

Hi 

rJ2 

62 
»i2 
02 
02 
02 
02 
OJ 

•:2 

«>2 
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Kcsid«  ii<«! 


rz 

r2 


t)7 
60 

m 

Ni»  number 
65 
65 
6r> 

6:. 
«r 
6:. 

65 
65 
65 
65 
<i5 


Whether     C.'apaWe  of  |      What 
iible-builied  |M'It-8iipfN)rt|  asHiatauce 
or  not.  or  not.  neetlecL 


Yr8 1  Yen I  None . 

-do do '..do  . . 


lo 


do 


do 

.  .do 

.  .do 

.do 

IVmbtful 
Yen 

.do 

..do 

Y«*M 

..do 


..do 
..do 
..do 

.\.  do 


do 

do 

do 

.do 

do 


Time  when. 


None. 
..do.. 
..do    . 


do 
do 
do 
do 


Yt'fti i  Nou«*^. 

. .do i. .d«»    . 

..do ..do  . . 

Yes j  None 

.  .do L.do  . . 


None. 
..do  .. 
..do  .. 
None 
. .do  . . 


Y«"s Yes j  None 

. .  do do ; . .  do  . 

. .  do I . .  d«» ' . .  do  . 

- .  do 1 . .  do do  . 

..do l..do |..do  . 

..do i..do ..do  . 

.  .«lo I  ..do .do  . 


Noni'. 
.do  .. 
.do  .. 
-do., 
.do  . 
.do  . 
do  . 


Remark  H. 


Formerly  kept  Li/.zie  Evanovanofl";  de- 
serted her. 


Ex-H4)ldier. 

No  work ;  Haid  to  be  induHtrioiut. 

Ex-8o]dier. 

Do. 
Works  iji  Fuller's  mill. 


Siek  ;  when  well,  makes  a  livinj^. 


do 


do 


do 


do 


6'J 

6-2 
6-2 


(0 


(0 


C) 
(t) 
it) 


(?) 


6*2  I    Yrs 

t;-2  ■ 


«C 


Y»'K     ;  None i  Non«' 


6'2 

<i'2 

<i'2 
6-2 

r.-2 

6'2 

«i'2 

6-  ; ! ' I 

6*2  j ' , I 1 

6'2  I I I  l*erf«*ctly  de."<titiit<'  for 21  v«">iin  :    orphan. 

6*2  j I No  work  ;  destitute. 

6'2  ] , !^ahor«*r  :  no  work. 

6'2      Yen Yen I  None j  None No  work. 

6*2    ..do d<t |.  .«lo l.-do I  I)o. 

62 
«J'2 


Formerly  interju'eter    for   Indians   and 

Knasitu)  Amciican  Fur  Company. 
Hy-dah-ktK)teh-man.support<»d  by  l.,«'waH. 
Double-decker, 

D«». 

Do. 

Do. 
Sick  ;  when  wbll,  mi<;ht  make  a,  livinjj. 

Double-decker;  supported  by  154.  when 
he  can  work. 

Double-decker. 

Double-decker :  laborer  :  no  work  :  des- 
titute. 

Double-decker :  M'orkK  when  she  can 
get  it. 

DoubUMlecker. 

Double-deckiT  ;  lalnirer  :  no  work  ;  des- 
titute. 

Double-decker  ;  laborer ;  wants  work  ; 
destitute. 

Double-decker :  laltorer  :  wants  work  ; 
destitute. 

Dtuible-decker ;  destitute. 

Double-decker. 

()n)han  ^rand-child. 

Kc^pt  by  J»>hn  C.  Clark,  ex-soIdicr  :  <-sir- 
])enter. 

No  work :  formerly  nurs«;  in  hospital 
KuHsiain  American  Co.;  destitut*'. 


..do 


do 


do 


do 


I 


Di.. 

D(K 


♦)'2 

62  I 

6-2  1 

62! 

6'J 

6-2 

6-2 

62! 1 

62  1 I 

«52  ;  Yes Yes None i  None  ....  I  fSunports  himm>lf. 

4J2    .  .do ' !  LiUM»rcr  :  destitute. 

<52    ..do 


I  No  work  :  deHtttutt* ;  dn»w    ratioiiM   bist 
I      winter. 
Do. 
Do. 
D«'stitiite:  n(»  work  :  weaklv. 
Do. 
Do. 
Sdjiports  himself 

Do. 
Old  ;  destitute  :  drew  rations  last  winter. 
Supi>ort.H  herself. 

A  destitute  prostitute;  Tlurmese  p<H»r. 
himmdf. 
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itHHiu*  of  Sitka^  Alanka  TetTitary^ 


No. : 


Nainew. 


Sex.    Ago. 


I'M 
I!»5 

20() 

tioi 


207 
'iOH 

•i09 

210 
211 
212 
21:) 
214 

21  r. 


21  »i 
217 
218 
219 
220 
221 
«22 
22J 

224 
2^ 

22r. 
237 

22^ 
22!» 

2:to 
2:u 

2:j:j 

2J4 

2:tri 

2i«i 

2:n 

2M» 
240 
241 
242 
2411 
244 
24.') 
246 
247 
24  •< 
24'» 
2.">0 

2r»i 
2:)2 

2"»4 

2r>.'> 
2rk> 


Leon  Sheboroff , 

Katrina  Sh»'lH)roff   

Alf.\aiidfr  Slieboroff .. 
Knarkt-nta  DahlHtrom. 
VarMiliiia  (J aMCoi 


Katrina  Gafwoi  . .. 
Sahtcape  Saultion. 

ADiia  Saullion 


F. 


Katrina  Saullion 

Maria  KlotoTiio<»tik 

Catrina  Klntoiiioouk. 

Yiire;i«'niiav  Klotjmuionk . 
MutroiKi  Klotoiiiooiik 


Rf»lM*rt  Lf nibiir'z  — 
S<Tapl)iua  Leuiburg 


Maria  Y<'rg<»rin 


F. 


Micliol.H  (Jn'gori M. 

AuaHtortia  < Tri*;i<»ri F. 


Kolniiipi  Z'-ranoir. 

FiMlocia  Z'THHolf 

Maria  Zrranoff   

AlcxandiT  Ln^anotV. 


Anna  Ln^jtitioft" 

Ao<lentih!i  Vaiiakort 

Pulla^y  Vaiiakort' 

Matliia<^  SarauoD 

A  fdolky  Saraiioff 

Ivan  Eplianoti 

Tahona  KphanofF  . . , 
Vasilla  Ephauutt' 


MfMl('/,<:a  Kplianoff. 
Xichuii 


Kl'ania  Fcokoli 

Alexis  Ft'okoli 

Dcniilla  Kf»l)f»Hh<»ft'  . 
Alxlelka  KolM»«lif»lF. 
Martin  KoboHliofl".. 
Maria  Kobr»sh«»tl" . . . 
Atilotsba  Vasnilla  .. 

Jokar  ViiHsilla 

Maria  Yn-niara 


Msir-Hba  Yreniara 
Irrna  Paro.ski . . . 


I'olld^iav  Liokotr 


John  Lio'xoff 

Maria  l'pata|M»vi 

Mickofl'  Talm'siip  . . . 

A  man  Tal<;t*«np 

Maria  Talni  sup 

St4«phan  Taliit'rtup  . . . 

Paril  Tali;rHiip 

MaiHha  TalixrHup  — 

Matrona  l'til<»ba 

lolcnn  Cbilbalka 

AlMlilf»»ha  Cbilbalka 

Ma<*.'»r  I;;naotf  

\'aHt<ilki  Alhila 


Morvin  Allnla  F. 


M. 
F. 
F. 
M. 


F. 

F. 

F. 

M. 

F. 

M. 

F. 

M. 

F. 
M. 

F. 

M. 

M. 

F. 

M. 

1. 

F. 

M. 

F. 

F. 
F. 


M. 

F. 

M. 

F. 

F. 

M. 

M. 

F. 

F. 

M. 

F. 

M. 

M. 


Maria  Lajrastoff . 
Martin  Colo    — 
AiMMiHki  Ivaiuin 
ivaii  KtMnikott*  . 


F. 
M. 

1'. 
M. 


M. 

39 

F. 

22 

M. 

8  mo 

M. 

15 

F. 

40 

F. 

16 

M. 

40 

WTiert'  bom. 


(k*cn)iation. 


Pla«'»»  of 

bu.sin»\SH. 


Sitka I  Sailmakor  and  calkcr 


.do 

.do 

do 


Win-. 
Cbild 
Orphan 


Kenay Kuittinj; 


.  .do ; do 

40  \  Sitka !  Shot'Uiak* 


:W)  t...  do 


Wife 


F. 

."i 

F. 

1.". 

F. 

12 

F. 

0 

F.     ' 

i-i 

M.    1 

4-1 

F. 

:w 

..do Cbild  .. 

.  .d<» I  Orphan 

.  .do 1. . .  .do  . . 

.  .do 1. . .  a\o  . . 

.  .do d«i  . . 


California !  Tailor 

Ounala.ska 1  LMiunihv»>8  and  .nram- 

[                                 I  8tr«'j*.s. 

80  I do Sniifl"  maker 

21  i  Sit  ka Labon-r 

14  i....do 

:W  I  California Cook 

2t  i...  do L;iiin<ln.s> 

4mo.|  Sitka Child 

1 do Tinsmith 


20  |..     do ^Vif^•  and  pro.«*tiTtJtf'. .. 

40      K«  n;«y I'rosfimtf 

Hi      Sitka do 

',if*  I . do Taihir ' 


7.> 
M] 
12 

10 


du 


Iliii^sia 1  (.'«M»k   

California   Si-anistrosj* 

Sitka Thit'f  and  rancal  . . 


3:{ 
11 
36 
2.J 
(> 
6  mo 
4:J 
13 
3I> 

16 
101 


..do Cbild  .. 

Unknown Orphan 


Sitka Xone 

...do Child  .... 

Ko«liak Sawver  . . 

Sitka Wifi' 

...do I  Cbild  .... 

<lo do  . 

. do \Vidow  .  . 

...do ChiM  .... 

Califoriiia I'ro.^titnt*- 


Sitka do 

Slu*  don't  know     


F.      nnk'n'  Xrw  York Prosliint*- 


Duchana  KosnikotV '     F 


nnk'n 

>     4r.  I 

I       20 
3 

1.5' 

17 
26 
31 
31 
4:1 

3r» 
21 

24 

21 

3" 

•  36 


Sitka 

California 

Kt'iiay 

Sitka 

do 

. .  .<Io 

. .  do  .  ... 
Yoiikon. . . 
Koiliak 
OinialaMkii 
Kodi.ik  . . . 
. .  .do 


,  . .  do 

Sitka     

.\tw  .lrr»M'v . , 

Sitka 

KtiHhia   

Kaui.Hibalka 


L'»l»ort'i- . . . 

Prostitute 

Herder 

T«»v  maniifai  tnii  r 

ProHtitutc 

Child 

..do 

Pro.stitute 

..do 

Tar  mannfaetnrer. 

-do 

Ship  carpenter 

LalMjrtr 


Seani.stres.«* 
PiiMtitnte  . 
Ma(>hini»<t  . 
Pro.stitnto  . 

Tailor 

I^aundroAK  . 


62 
62 
62 


62 

ty'2 


62 


62 
t52 
••"^  ! 
62 
62  ' 


62 

62 

62 

1 

62  I 
♦12  ' 
62  I 
62 
62  i 
♦»2 


62 
62 
.i2 

•;2 

•  .2 
•>2 
62 

r.2 


62 
62 

»i2 
«13 

62  ' 
62  ! 
»i2  ' 
♦52  i 
62 
6\i 

t)2 


62 


62  > 
6!  , 

t;2 

62  I 
62  ' 
62 
62 
62  , 
62  I 
•i2 
<J2 
62  ! 


62 

62  I 
62  j 
♦52 
(«  ! 
82  * 
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Keaideuce. 


,   Whether   i  Crtpable  of 
ablc-lxMlied  soil-support 
or  not.  or  uot. 


What  aid 
.needed. 


Time  -when.! 


RemArka. 


6-2 


Yes 


Yes If  he  gets  work,  can  8iii»]K)rt  himself. 


6'2 
t»2 


63 
6-2 


«i'2 

in 

«2 
6-2 
♦K2 
62 
6*2 
62 


62 
62 
«2 
62 
62 
62 
62 
62 

62 

«;2 

62 
62 
62 
62 
62 
62 
62 
62 
62 

62 


Yes 
..do  . 


Yes I  None None 

•  do ' .  -do i .  .do  . 


Y'cs . 


Yes. 
..do  . 


Yes I  None i  None  . 

Doubtful.. I 

No 1 ! 

(0      :      (?)      ;.     (?) 


Yes. 


Yes . 


..do 

Yes: 
..do 


.do 


H) 


No. . 

YOK. 


No. 
do 


(?) 

{■) 

(i) 


None 

None 

(0 

(?) 

(0 

(0 

(0 

(0 

(0 

(?) 

You  UJ5 I  No . 


Yes. 
Yes! 


(?) 
(.') 


(.'► 
(?) 
(?) 
(?) 
(?) 


(?) 
(?) 
(?) 
(?) 
(?) 


62 

«>'2 
62 
62 
62 
62 
62 
62 
62 
62 
62 
62 
62 
62 

62 
62 
62 
62 
62 
62 


Ye;^. 
-do 


(?) 
(?) 


do 


do 


YeK. 
-do 

Ye 


(?) 
(?) 
(?) 


YCK . 


Yes 
.  do 
.do 


(?) 


(?) 


Yes. 
,  .do  . 
..do  . 
..do  . 
..do  . 
..do  . 


Yes. 


(?) 

(?) 
(?) 
(?) 
(1) 


(?) 

(?) 
(?) 
(?) 
(?) 
None  . 


Yes 


Yes. 

.do 

.do 


(?) 


Yes, 

.do 

..do 

..do 

-do 


(?) 
(?) 


None  . 

(?) 

None  . 

..do  ... 

..do  ... 

(?) 

(?) 
None  . 
.do... 
.do... 
.do  .. 
.do... 


(?) 
(?) 
()^ 
(?) 
(?) 


(?)         .  (?)  (?) 

(?)  (?)  (?) 

YeK 1  None None  . 


do 


(?) 

(t) 
(?) 
(?) 
(?> 
None  . 


None  . 

(?) 

None  . 

.do... 

do    .. 

(?) 


(?) 
None  . 

..do  ... 

..do... 

do... 

.do  ... 


Adopted  by  184  ;  destitute. 

No  work ;  destitute ;  drew  rations  la«t 

wiuter. 
Do. 
Wortliless ;  mn-away ;  left  his  wife  with 

a  lot  of  orphans. 
Tries  to  support  these  orphans ;   drew 

rations  for  them  last  winter  :  deserv. 

ing  special  notici^. 
Lives  with  the  father. 

Katrina cripple ;  uses  crutches;  201  drew 
rations  for  them  last  winter. 

Bright  girl ;  lives  with  William  Phillip- 
son  ;  he  feeds  and  clotlies  her ;  he  took 
her  from  201  to  relieve  her  in  part. 

End  of  npper  deck  of  double-decker. 

Old  and  destitute ;  lower  deck,  double- 
decker. 


Cannot  get  work ;  able  to  work. 
Destitute. 

Lasy,  worthless ;  sold  whisky  to  In- 
dians ;  in  gnard  house  for  selling 
whisky. 

Alias  Dengy :  Musician  Clark's  woman. 

Destitute,  sick. 

No  work ;  destitut*'. 

Do. 
Old ;  destitute ;  drew  rations  last  wint4;r. 

Sharp,  qnick :  steals,  robs ;  rascal  in 
every  muscle. 

Destitute ;    family    n<ame    not    known ; 

lives  with  221. 
Widow;  destitute. 

Lalwrer ;  no  work  ;  de«titut<>. 


Destitute. 

Supported    by    Kusoff  Givesmill;    pro- 
vided  for. 

Very  old,  destitute,   childish,  sick,  un- 

cfltred  for. 
Supnorted  by  huslmnd.  who  is  a  sailor,  I 

believe. 

Destitute. 

Do. 

Do. 
I*rovided  for. 


Dchtitnte. 


Can  work  a  living. 

Destitute;  sonnet inies gather**  damn  and 

berries. 
No  work. 


Supported. 
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li4\'4Moiu'e. 


Whnthrr   iCapahleof,  -an.«*  «;-i 
able-bodied  jselt-support    ^^"'*^  ^"* 
or  uot.  or  not. 


needed. 


62 

62 

H2 

Nr  number 

:>3 

y.\ 

X\ 
-Si 


.'>8 
.'>8 
.'>H 


YeH. 

do  . 
-do  . 


Ye.H I  Xone 


do 
do 


do 
do 


35 
35 


Yen. 
Yos. 


Yes I  None  .. 

.do do  .  .x. 


Yes . 


Salary 


None  . 


Sitkn  FIouHe 
34 


Yen. 


34 
34 


Yes 
-do 
-do 


None  . 

I  (?) 

Ye» ... None  . 

do '..do  . .. 


51 
51 
51 
51 
51 


.do ..do 

.do ..do 

.do ..do 

.do ..do 


.do 

do 

.do 

do 


90 


..   '.do 
91    ..do 

do 

91  ..do 
91  ..do 
..do 
..do 


59 
59 
59 
59 
59 


Ye« ,  YeH None 

.do ..do do  .. 

.do '..do do  .. 

•  do i..do ..do  . . 

.do do ..do  . . 

•  do I.. do ..do  .  . 

.do i . . do  . . 

.do do  . . 

.do j..do  . . 

.do ..do  . . 

.do i . . do  . . 

.do ' . . «lo  . . 

.do I  ..do  .  - 

.do ."^ . . do  . . 

.  do I . .  do  . . 

.do I.  .do  . . 


..do 
..do 
..do 


62 


:n 

37 
37 
36 
31 
31 
31 
31 
31 


Time  when. 


KenmrkH. 


None 


do I  HouHe  neat  and  clean. 

do 


I  Kx-soldier. 

None UouHc  clean ;  appai*ently  live  wvll ;  Jjuve 

a  »iHH\  nianv  danccH. 
do 


None 


Salaried  bv  (irefo-RnHHiHn  Chun  li. 


None 

(?) 

None Ex-rtoldier ;  keepH  Lida  Klootchnuin. 

-do UouHO clean. comfortable, and  very  })and- 

Homely  tixed. 

. .  do j 

-do Yeiy  clean  and  comfortable  bon»«. 

..do 

do 

i  Neat  and  cleanly. 

') 

S  Supported  hy  their  mother. 

j  Firnt  American  child  bom  in  Sitka. 

None 

do !  Billiard  saloon,  &c. 

-do {  HoneHt,  good  man ;  reliable. 

.do 

.do I 


Yen '.  Yos '  None None 


.do Fre<'dmaii.  citizen  of  colored  d»-.HC»int. 

.do 

.do 

.do 

.do 

.do 

.do 

.do 

-do 

.do 

do 


Bilk  of  wornt  kind  ;  utterly  worlhleH."*. 


Yes 


Yes 
.  .d(» 


YCH 

. .  do  . 
..do  . 


Yes None None 


Ye.H 
.do  . 


None 
..do  .. 


None 
.do  .. 


Ye.s 
.do  . 
.do 


Nono 
do  .. 
do  .. 


32 


45 
45 

45 


YcH 

do 

..do 

..do 

.do 

.do 


YOK  . 

.do 
-do  . 
. -do  . 
Salar 

YcH  . 


None 
..do  .. 
..do  .. 
..do  .. 
..do  .. 
..do  .. 


Nono 
-do., 
.do  .. 


Ye.s 


Yes 

Doubtful. 


Non« 


None 

.do  .. 

.do  .. 

do.. 

..do  .. 

..do  .. 


None 


Child  of  Alx.  Kuratotf,  lett  unprovided 

for :  he  was  captain  of  a  brig. 
PIx-soldier;  doubtful. 
Worthh'HS.  lazy  ex-soldier  11  ('o.  2d  Art. 
Little  low  grog-Hhoj). 
Indian  she  slave,  kept  by  Griffin. 
Child  by  the  H(iuaw. 


Adopted  chibl. 


Auopteu  cniui. 
Needs  watching;  has  been  ituplioiited 
snuijrjjlinjr.  Are. 


in 


ColoiTd  citizen 


Salaried  by  Ctrero-Kii-»!siau  Cliiinli. 


Ex-sijldier. 

Suiiposed  to  Ih'  Hup]torte<l   l»y  her  chil- 
tlreu. 
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ALASKA. 


Census  of  Sitka^  Alaska  Terrltorif, 


Ko. 


N'ame. 


Sex.    Age.        Where  bom. 


<Jccnpati«»n. 


Place  of  biisi- 


neH«. 


332 
333 
334 
335 
336 
337 


Matrona  Ye«ldaniarine F. 

Olga  CaHhavarotf i  F. 

Paril  Xarrisoff •  M. 

Feokli  Vapin i  M. 

Nicoli  Che^rhnoflf |  M. 

Anna  Kunrorttin F. 


Sm     Mar^lui  Chernovi F. 

339  '  A\-ida  Zokomff .!    F. 


340  I  Ivan  Petil 


M. 


341     Maria  Petil i    F. 


343 
343 
344 
345 
34ti 
347 
34d 
349 
350 


Katrina  Petil I  F. 

LaffPetil :  M. 

Petreha  Petil M. 

Anna  Sapaloff F. 

Anna  Sapulofi' F. 

Maracolni  Pamkoti M. 

Eugenia  ParakoA' F. 

Katrina  Pa nik<»tl F. 

Maria  Malakoff F. 


351     Anna  Koi-.itsina i    F. 


352 
353 
3M 
355 
356 
357 
358 
359 
360 
361 
362 
363 
364 
365 

366 
3ti7 

36i» 
370 
371 
372 
373 
374 
375 
376 
377 
378 
379 
3r<0 
381 
382 
38;j 
384 
385 
38C) 
387 
388 
389 
390 
391 


Auiia  KoratHiiiH 

Platian  Laiiau(»tf  . 
Alitioua  Larianolf . 

Anna  I^rianotf 

James  Schruieg 

Charies  Myen* 

Hoi  Ian  PhenoloHka 
Anna  Phenolonku. . 

Ivan  Chomoff 

Stejihen  Oiiahin 

ThoniaH  M.  (Jroves 
Martha  E.  Groves  . 

An>ert  Kahn 

AraertF.  Whit  ford. 


Ed.  H.  Fnmiis 

Henry  Thin 

S.  A.  Spi'ucer 

Inaat    Kronun 

Ostar  S.  Bradley 

John  A.  Fuller    

Cathi-nne  F'liller 

J.  11.  Kinkead  

Liz/.ic  F.  Kiukead . . . 

Charles  Kiukeud 

G«'on:e  R.  Mc Knight 
William  Kapiis ...... 

Patrick  Corcoi-an 

J.  C.  Dennis   

Saniii«l  Miletirh 

A.  Ca/ian 

William  Dnulaj) 

Eilward  Youni; 

Enianuf'l  Shir]»'*er  . . . 

David  Flannerv 

AuifirstuH  Moran 

Johnny  On* 

Tripp 

MelVrmott 

Kinsh'V  


William  S.  Arnheim. 


F. 

U. 

F. 

F. 

M. 

M. 

M. 

F. 

M. 

M. 

M. 

F. 

>r. 

M. 

M. 

M. 

M. 

M. 

M. 

M. 

F. 

M. 

F. 

M. 

M. 

M. 

M. 

M. 

M. 

M. 

M. 

M. 

M. 

M. 

M. 

M. 

M. 

M. 

M. 

M. 


62 
18 
13 

37 

70 

40 


Kodiao !  Widow 

Sitka I  G rass  widow 

...do ;  Cnild 

. .  .do do 

. .  .do I  Laborer 

Kofliak 


33 

:«  I 
44   I 


do 


44     St.  Paul  Island. 


24     Silka 1  Sailor 

20     Kodiak Wife  . 


1  mo.   Sitka  . . 

59  I . .  -  .do  . . 

10     ...do  .. 

20    do  .. 

9  mo do  . . 

30     Kenai.. 

29  Kmliak 
4     Sitka  .. 

58     Ko4iiak 


Infant 

Nothing 

Child 

Pnwtitute 

Child 

Ship  ear]M«nter  

Laundress  and  seam's. 
Child 


44 

44 
44 
44 
44 
44 
44 
44 
44 


37     Sitka !  Pixwtitutr 


44 


14    ...do ' 

43  (  California  | 

2!)  I  Sitka : 

13  I.    .  .do i 

25  I  Baden 

30  1  NVirtemlMug I 

45     Kodiak i 

42  ;  Silka i 

11    ...do  

40     St.  Petei-sbnrg.. 

34  I  Jamaica 

2»  I  Washintfton.D.C 

42  Wirtrmburg  . .  ..i 
36  j  Washingtiiu  Ter 

21     Illinois 

2"»     Saxony 

:i6  ^  ConntHtieut  

25  '  Bavaria 

50  '  Connecticut 

3»I  I  Enulrtud 

:t6  I  New  York • 

43  I  Pennsylvania  ... 

32     Ohio.' 

39  |....do ' 

32  I  Georiretowu,  D.C 
36  German  V i 

33  '  Ireland  * 

2s  I  New  Jei>ey 

52  An.stria     

44  I  Silav«inian 

31  j  Scotland I 

2,3  Bu.ston i 

25  Riis.Hian  Poland  ; 

32  '  Iivlaud ; 

25  t do ' 


Nui-se  

Tin.smith 

Wite   

Child 

^NiltNin  keeiM-r 

.do 

Seaman 

Wife  

Ciiild 

Clerk 

Siidtller.  c*M)k,  steward 

Li«nndress 

CU'rk  q'rterm'rden't.. 
Dealer  m  Xti\»\\  ami  In- 

tliau  curio«*ities. 

Clerk    

Lalwrer 

Carj>enter 

Merchant 

Steward 

Diuu^isi  and  postm'r. 

Wife  

Merchant 

Wife  

Meivhant 

Deputy  iMilr  customs. 
(\»ll>'Ctor  eust^tms. . . . 

Chrk 

..  do 

SaltMUi  keeper 

Trader 

CariM'Uter 

I^ervant    ; 

Merchant 

lUaekNinith 

Ship  carjM^nter 


St.  Borrowe. 
44 
44 
44 

Lazarac  sal  . 

...do 


39 

Cj'ane 

do i 

Clnb-house. .' 

25  j 

Whitford  . . . 

...do 

Q.  M.dep't.. 


H.  Kinkead  . 
27 
27 
25 


CariHMiter. 


25 
7 

< 

7 
7 


Q.  M.  dept 
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44 
44 
44 
44 

LiH/.arac  sttl. 
do 


.do 
.  .do 


.do 
.do 


.do  . . 
.do. 


Y<'H 

.do  . 


41 
41 


YOH 

..do 

Doubtful 


Noue 
.do.. 


>•.>  . 


Whit  ford  .1 

. .  .  .do I 

('lub-house 


K.  \  Co. 


27 
27 
2:> 
2.» 
25 
C'hibhouw 

...do  

7 
Clnb-lionHC 


Store  houHO 


Cliib-hoime 
Whitford 


Ye« 
.do 
.do  . 

do 

do 

do 

do 

do 

do 
.do 

do 
.do  . 
.do 
.  do 

do 

do 

do 
.do 

do 
.do 

do 

do 

do 

do 

do 
.do 


Doubtful. 

Ye« 

do 

.do 

.do 


Xont 


None 

do.. 

.do  .. 

.do  .. 


Yo8 


do 
..do 
..do 
..do 
..do 
..do 
..do 
..do 
..do 
..do 
..do 
-do 
..do 
..do 
..do 
..do 
..do 
..do 
-do 
..do 
..do 


Ye8 


do 
do 
do 
do 
do 
do 
do 
do 
do 
do 
do 
do 
do 
do 
do 
do 
do 
do 
do 
do 
do 


None 


K<Hideti<>»'. 

[    Whether 
able-lHKlied 
or  uot. 

Capable  of 

Hflt-supijort 

or  uot. 

What 

aHHiKtance 

neede«l. 

Time  when. 

33  i             V<iv 

doubtful  . . 

3:j 

Yes 

YeM 

None 

None 

Xi 

44 

1  eH \  es 

1 

None 

Noue 

• 

1 

YiH Yes None 

............ -- - 

Noue 

44 

44 

i 

44 

■ 

44 

44 

Tolei-able  . 

Ye..  ..  " 

44 

44 
44 

Yen ....... 

Doubtful.. 

. do    .... 

:::::::::::::::::: '::::l;::::::::::;i 

1 
1 

44  I  ToleiHbly  . 

Doubtful 

I 

N«»ue 
.  <lo  . . 
.do  .. 


None 
.do  .. 


None 


None 
..do  .. 

do  .. 

do  .. 


do 
do 
do 
.do 
do 
do 
do 
do 
do 
do 
do 
do 
do 
do 
do 
do 
do 
do 
do 
do 
.do 


None 


KcmnrkH. 


Drew  rations  last  wint<^r. 
Her  husband  is  a  sailor,  and  is  at  sea ; 
very  neat  and  well-dressed. 

No.  44  is  the  Bee-hive. 

Old.  destitute,  weakly ;  drew  rations  last 
winter. 

Sickly,  destitut4?;  drew  rations  last  win 
tcr. 

Conflmied  invalid ;  consumption  ;  desti- 
tute; drew  rations  last  winter. 

Ifives  on  island  in  harlior. 

Destit  ut« ;  gets  little  or  nothing  from  her 
husband. 

Old,  deci-epit;  di-ew  rations  last  winter 

Destitute. 

Can  work,  but  can  get  none. 


Old  and  weakly ;  she  has  a  son  at  Bristol 
Bay,  in  employ  of  Tiller  &  Co.,  who 
gives  her  110  per  month  of  his  pay  as  a 
subsidy,  but  the  firm  has  no  agent  here, 
and  they  swindle  her  and  the  boy  both 
out  of  it. 

Kept  by  the  barker,  Franklin,  or  rather 
sne  keeps  him.  She  says  he  don't  pay 
her  a  cent  for  value  received,  geus 
drunk  on  her  daughter's  wages;  not 
deserving. 


End  of  Bee-hive 


Destitute  :  no  work. 

Adopt«Ml. 
N(»thing  to  do. 

/•Coloi-ed  couple,  freshly  niarrie<i. 
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I  am  indebtetl  to  I>r.  J.  A.  Toon«>r,  :i«  Tlii,r  a>s!'-t.iiit  >iir:iei»u.  rur  the 
following  iDtormuiion  iq  iv,rAr>l  t«»  the  tinin-»«-rMf  Sirk;i  Irnii.ins^n-sidents 
in  the  viUaire  ut-ar  the  |>»st :  ->i^"»  m^-n.  l"***  w.»ujfr».  l>«<»  ebiidren;  total, 
921  iu  the  villa^re  tVt»»Vier  -*>.  l^rj.  Tlit-y  >tar«-il  -i-''*  m^ri.  wnmeii,  ami 
Ik>v.<,  were  a't>><*ut  huiiiiu^  an*!  ti^Iiin;i  ai  ihiu  rimr. 

FIEVI>*,»1  AKTEKS  Df.PVKTXENT  «»F  THE  r«»Ll  MBIA. 

'h  M^*fry  is  1S7I. 

A  ttiie  e*»i»v  : 

I.tUIS  V.  lAZIAKC. 


KKPOKT  OF  MAlOi:   K.  H.  LI  l^IMi TON. 

FlEArHa  AKTEKS  1H:PAKTME>T  oK  the  I'OLl  MBIA. 

P'H'tl*.t,**L  Or»tj*'t*,   \'»,rf  tnl**  r  lo,  1S70. 

MAJi>K  :  The  eoinmamliii:^  grut*ral  lU-'iiivs  thit  you  will  take  advaii 
tajj^e  of  the  o{)|M>rtiuiitifS  thai  may  ort^r  tli«iasfl\>s  in  p»iiii:  to  ami 
returuin»r  from  Sitka,  of  eolleetiji.ir  any  i:it'«nniati«»ii  that  may  Ik*  aseUiI 
in  relation  to  the  uiilitary  or  ;j:eiieral  re>  »iin*es  of  the  e;>irarry  on  the 
rente,  partieularly  with  refenMn-e  to  the  unmiH^r.  rlianuter.  habits,  ami 
h>cation  of  the  huiians  on  th»-  route,  in  I5iiti>h  CoIuniV»ia  as  well  as 
Alaska.  He  desires  iiartieiilarl v  anv  intoi  inarion  that  vou  niav  l»e  able  to 
jrather  in  relation  to  anv  st'ttleinents  that  niav  have  l»een  made  iu 
Alaska  for  the  pnr|K)se  of  tradinir.  lnml»eri!ijx.  tishinir,  or  other  indus- 
tries:  their  pres^Mit  and  pros|>eetive  devfl«»pment,  if  any. 

At  Ton;rass  and  Wninjrel  you  will  asiertain  tlie  eondition  in  whieh 
the  public  buildinjrs  and  other  ]u\>i>erty  were  left,  and  whether  the 
aji^ents  in  charge  are  taking  proper  caiv:  whether  any  part  of  the 
property  will  be  useful  elsewheiv:  it  a  new  i>ost  should  Ik*  establisheil 
in  the  Alexandrian  Archi]>elago,  and  whether  its  value  would  Justify  its 
transfer.  The  condition  of  the  post  cemeteries  will  1h*  examined  into 
and  rei sorted  n|M>n. 

During  your  stay  at  Sitka  yon  will  make  an  insj>ection  of  that  post ; 
and  he  desires  that  you  will  inqnire  particularly  into  the  relations  be- 
tween the  iidiabitants  and  the  tr«K)ps.  and  the  recipnH*al  intluence  of 
one  upon  the  other.  All  unserviceal>le  property  at  that  post  should  l>e 
inspected  during  your  stay,  and  the  commauding  otticer  will  be  in- 
stmcted  to  cause  it  to  be  presented  to  you  for  that  purpose. 

A  copy  of  General  Orders  No.  03,  of  18i»l>,  from  the  Adjutant  (Veneral's 
office,  is  inclosed  for  your  information;  and  in  the  insjiection  of  ord- 
nance stores  which  are  condemned  and  recommended  for  sale,  vou  are 
desired  to  state  in  the  column  of  remaiks  whetlun*  thev  are  wortli  trans- 
portation  to  an  arsenal. 

Verv  respect  full  V,  your  obedient  servant, 

JOHN  P.SIIEKBUUNK, 
Assisttinf  Afiji(t(tnt  General. 

Major  E.  II.  Ludington, 

AHHiHtant  IttHpector  Gtnitrnl.,  Ih inirtment  Cohtftthia,  Porthuvi^  Oreijon. 

A  true  copy : 

LOUIS  V.  CAZIARC, 
Fii'Ht  Lieutenant  Second  Artillery^  A,  A.  A.  G. 
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Hkad(,»i:arteUkS  Department  of  the  Oolitmbia, 

Assistant  Inspector  General's  Office, 

Portland y  Oregon^  December  30,  1870. 

Sir:  111  conipliance  with  the  tbrej^oiiig  letter  of  iiistnietious  I  col- 
lected, lis  far  as  practicable,  the  /  information  desired  concerning  the 
general  resonrces  of  ^Vlaska,  and  the  condition  of  Indian  tribes  along 
the  route ;  I  examined  the  public  buildings  at  Forts  Tongass  and 
Wrangel ;  I  inspected  the  i)ast  of  8itka,  and  have  the  honor  to  report 
as  follows : 

I. — General  resources  of  Alaska. 

The  commercial  resources  of  Alaska  are  furs,  fish,  and  Inmber.  The 
first  are  obtained  by  trading  with  the  Indians,  and  constitute  the  one 
valuable  product  of  the  Territory.  There  is  an  unlimited  suppl3'  of  fish, 
upon  which  the  Indians  depend  mainly  for  food,  but  very  little  effort  has 
been  made  to  cure  them  for  market.  The  only  fivsheries  between  Puget 
Sound  and  Sitka  are  those  of  Waldron  &  Co.,  and  Barronovitch  &  Co. 
The  former  is  located  at  Klawack,  about  one  hundred  and  thirty  miles 
northwest  of  Tongass.  Last  year  a  beginning  was  made,  and  three 
hundred  baiTcls  of  fish  packed.  This  year  Waldron  &  Co.  hope  to  ]»ut 
up  three  thousand  barrels,  and  to  make  the  experiment  a  success.  Bar- 
ronovitch &  Co.  established  last  year  a  fishery  at  Cassan,  and  packed 
about  three  hundred  barrels.  At  both  of  these  fisheries  the  labor  is. 
done  by  Indians.  Near  Sitka  is  the  fishery  of  the  Russian-American 
Ice  Company,  which  has  been  established  nearly  three  years,  and  pro 
duces  yearly  some  two  thousand  barrels. 

The  timber  in  Alaska  is  of  a  superior  quality,  and  would  be  a  source^ 
of  revenue  if  near  market,  but  the  expense  of  transporting  it  is  vso 
great  as  to  preclude  the  idea  of  its  being  commercially  valuable.  There 
is  not  a  saw-mill  hi  the  Territory,  except  the  one  at  Sitka  belonging  tu 
the  Quartermaster's  Department. 

The  agricultural  resources  of  Alaska  are  extremely  limited.  With 
great  care  a  few  potatoes,  turnips,  cabbages,  and  radishes  have  been 
grown.  There  are  reports  of  localities  in  the  interior  where  grain  can 
be  grown,  but  nothing  is  certainly  known  of  tiiem.  The  settlements  of 
Alaska  are  few,  and  all  upon  the  sea-coast ;  there  are  no  roads ;  the 
only  food  to  be  obtained  consists  offish  and  game;  there  is  neither 
agriculture  nor  manufactures ;  aiul,  therefore,  the  Territory,  in  a  military 
point  of  view,  has  no  resources. 

II.-^lNDIANS  IN  ALASKA. 

Being  limited  in  time  and  opportunities  for  making  inquiry,  1  can  r<v 
port  little  that  is  new  concerning  the  Indian  tribes.  Mr.  Colyer,  special 
Indian  commissioner,  states  that  he  considers  the  nomenclature  and  esti- 
mate of  numbers  given  by  Major  General  Halleck  in  his  report  for  180S 
substantially  correct,  and  I  respectfully  refer  to  that  and  to  the  report 
of  his  acting  assistant  adjutant  general,  Captain  R.  N.  Scott.  Mr.  Frank 
Mahony,  who  has  had  sixteen  years'  experience  among  the  Indians, 
differs  somewhat  from  Captain  Scott  in  regard  to  the  names  and  num- 
bers of  the  tribes.  He  states  that  from  Behring  Sea  toBehring  Straits 
are  wandering  tribes  called  Kochunsky,  Onossky,  Cagatoke,  and  Col- 
chiug.  They  number  about  4,000  to  5,000  ;  live  by  the  chase ;  are  peace- 
able, and  regard  the  whites  as  a  superior  race.  They  trade  but  little. 
The  Kanisky  tribe,  numbering  500  to  800,  live  along  Cook's  Inlet,  and 
are  very  friendly ;  not  well  armed  ;  live  by  the  chase.  He  estimates  tho 
total  number  of  Aleutes  at  -7,000,  but  from  other  information  I  think 
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their  number  not  ^eater  than  5,000.  They  are  partially  civilized,  and 
are  honest,  i)eaeeable,  and  very  friendly.  They  live  by  hnntin£i^  furred 
animals,  and  by  fishing.  Mr.  Maliony  further  states  that  the  Nuchask 
tribe,  living  along  Prince  William  Sound,  are  peaceable.  They  num- 
ber 400,  and  are  but  little  known.  Along  the  Copper  River  are  Indians 
known  by  the  name  of  Madnassky  or  Copper  River.  This  is  a  wander- 
ing tribe,  and  their  numbers  not  ascertained.  From  Behring  Bay  to 
Portland  Canal  are  several  tribes  known  by  the  general  name  of  Ko- 
losh.  They  are  mostly'  savage  and  unreliable.  They  have  plenty  of 
arms  and  ammunition,  obtained  by  trade  with  the  Hudson  Bay  Com- 
pany.    They  are  sub-divided  into  tribes  as  follows : 


Location.  •      Name.         Niiinliers, 


Hi-liriiig  Bay 

C.'ross  8ouud 

i:hUkaht  Inlet  .. 

•Stephen  Passage 
Sitka 

A<liiiira1tv  Island. 


1 

Yncatat  .. 

:iOO 

.Stikiue..  . 

1,2(X» 

T<»nga88  .. 

8<X) 

AVbinega  . 

1,3(X) 

Chilkaht  . 

2, 5(H> 

Anega.  .- . 

300 

Takon 

2,0(X> 

Sitka 

1,01HJ 

Hoo<lsinoo 

1,(XX> 

Kake 

750 

Ank 

750 

From  actual  census  taken,  the  above  statement  of  numbei*s  should  be 
iH^rrected  as  follows : 

Upou  the  20th  October  last  there  were  in  the  village  of  the  Sitkas 
305  men,  296  women,  and  200  children.  The  chiefs  rei>orted  that  330 
men,  women,  and  children  were  absent  hunting.  8o  the  actual  number 
of  that  tribe  is  1,251.  Of  the  Tongass  tribe,  living  on  island  of  that 
name,  there  are  left  but  250.  About  100  more  of  them  live  at  Cape 
Northumberland.  At  Fort  Wrangel  there  is  a  portion  of  the  Stikiue 
tribe  numbering  159  men,  183  women,  and  10(3  children ;  total,  508. 
The  remainder  of  this  tribe  is  scattered,  and  the  number  estimated 
at  400. 

All  the  tribes  living  along  the  inside  route  to  Sitka  have  traded  for 
years  with  the  Hudson  Bay  Company,  and  have  purchased  arms,  &e., 
freely.  Most  of  them  are  intelligent,  but  very  few  reliable.  They  make 
no  attein]>t  at  agriculture. 

III. — Forts  tongass  and  wrangel. 

• 

Since  the  withdrawal  of  the  garrison  from  the  above  posts  the  build- 
ings and  public  property  at  Tongass  have  been  in  charge  of  Patrick 
Murphy,  employed  by  the  (juartennaster  department.  Apparently  he 
had  performed  the  duty  well  prior  to  our  visit.  Some  articles  for  which 
he  had  receipted  were  not  to  be  found,  but  from  his  statements,  cor- 
roborated by  others,  I  was  satisfied  that  in  the  haste  of  transferring  the* 
proi>erty  some  mistakes  had  occurred.  He  was  instructed  as  to  the 
proper  method  of  relieving  himself  of  the  responsibility.  All  stores  of 
any  value  were  taken  aboard  the  Newbern,  and  carried  to  San  Fran- 
cisco depot. 

The  buildings  at  Tongass  are  all  constructed  of  logs,  with  the  excep 
tiou  of  a  frame  schoolroom,  24  by  12  feet  in  size.    It  would  be  impractica- 
ble to  move  them,  nor  could  sufficient  material,  such  as  sashes,  doors,  &c., 
&c.,  be  obtained  from  them  to  pay  expenses  of  removal.     It  is  probable 
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that  next  spring  there  will  be  many  miners  stopping  at  Tongass  on 
their  way  to  the  Skeena  Kiver  mines,  and  tliat  these  buildings  eould 
then  be  sold.  Otherwise  I  would  recommend  that  they  be  donated  to 
the  Indians  resident  near  the  post.  The  trader  at  Tongass  stated  to  me 
that  he  had  no  reason  to  anticipate  Indian  dittlculties. 

At  Wrangel  the  public  property  and  buildings  are  in  charge  of  the 
trader,  Mr.  Lear,  and  were  found  in  good  condition.  The  trader  was 
occupying  the  hospital  building  as  a  residence  and  store.  This  building 
is  a  two-story  frame,  40  by  31  feet  in  dimensions,  and  in  excellent  con- 
dition; I  think  it  could  be  taken  to  pieces  and  removed  without  much 
injury  or  expense.  One  set  of  officers'  quarters  are  also  frame,  but  so 
consti'ucted  that  the  material  would  be  of  little  value  after  being  taken 
apart.  The  other  buildings  are  of  logs,  and  not  worth  removal.  No 
public  property  was  found  remaining  at  this  post  except  one  wagon,  a 
few  barrels  of  lime,  and  some  forage.  All  were  taken  aboard  the  New- 
bern  and  carried  to  San  Francisco  depot,  except  nineteen  bales  of  hay, 
abandoned  as  worthless.  This  post  is  a  convenient  rendezvous  for 
miners  working  upon  the  Stichine  Eiver,  eight  of  them  at  present 
wintering  there,  and  the  buildings  might  be  sold  for  a  trifle  in  the 
spring.  In  default  of  such  sale,  I  would  recommend  the  removal  of  the 
hospital  building,  and  the  donation  of  the  others  to  the  resident  Indians. 

Notwithstanding  Mr.  Lear's  letter  of  last  Se[>tember,  solit^iting  a 
detachment  of  troops,  he  stated  to  me  that  he  had  no  fear  of  Indian 
disturbances,  and  did  not  now  desire  the  presence  of  troops.  For  a 
detailed  statement  as  to  the  buildings  at-Tongass  and  Wrangel,  1 
respectfully  refer  to  a  report  from  the  chief  quartermaster  of  the  depart 
ment,  dated  December  23,  1870. 

IV. — Inspection  of  post  of  sitka. 

Location, — The  post  of  Sitka  is  located  in  the  town  of  same  name,  on 
Baranoft*  Island,  Alaska  Territory,  and  is  in  latitude  57o  2'  51''  north, 
longitude  135°  IG'  25"  west.  The  harbor  of  Sitka  is  accessible  at  all 
times,  and  affords  good  anchorage.  The  town  is  the  principal  one  of 
the  Territory,  but  is  in  itself  unimportant. 

HiHtory, — The  Territory  was  formally  ceded  to  the  United  States  on 
the  18th  October,  1807,  and  immediately  thereafter,  by  authority  of 
Major  Generfil  Halleck,  commanding  the  Division  of  the  Pacific,  the 
military  post  of  Sitka  was  established  by  Brevet  Major  General  eTett'. 
C.  Davis,  colonel  Twenty-third  Infantry.  General  Davis  remained  in 
command  of  the  district,  and  also  of  the  post,  until  December  1,  18()8, 
when  he  yielded  command  of  the  post  to  Captain  W.  H.  Dennison, 
Second  Artillery.  Upon  the  3d  day  of  July,  1809,  Captain  G.  K. 
Brady,  Twenty -third  Infantry,  assumed  command  of  the  post,  and 
retained  it  until  relieved  by  Major  J.  C.  Tidball,  Second  Artillery,  on 
the  23d  September,  1870.  No  change  has  since  occurred.  The  first  gar- 
rison consisted  of  Battery  H,  Second  Artillery,  and  Company  F,  Ninth 
Infantry.  Upon  the  3d  July,  180!),  Company  E,  Twenty-third  Infantry, 
replaced  F,  Ninth  Infantry,  and  on  the  2i)th  September,  1870,  Battery  I, 
Second  Artillery,  replaced  Battery  II.  The  present  garrison  consists  of 
Battery  I,  Second  Artillery,  and  Company  E,  Twenty-third  Infantry. 

Object — This  post  was  established  to  maintain  the  authority  of  the 
United  States  in  Alaska,  and  to  protect- settlers  against  the  Indians.  It 
is  of  little  use  for  the  latter  purpose,  inasmuch  as  there  are  no  land 
communications,  and  no  vessel  at  the  disposal  of  the  military  authori- 
ties. Unless  by  courtesy  of  the  Navy  Department,  or  the  chance  oppor- 
tunity to  charter  a  vessel  of  the  merchant  service,  the  garrison  of  Sitka 
is  available  only  against  the  adjacent  Indian  village. 
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Charactar, — Tlie  post  is  a  temporary  oue.  No  fixed  strength  of  gar- 
ris!)ii  has  been  established.  The  present  force,  two  companies,  is  ample. 
There  is  no  fortification  of  any  kind,  neither  is  there  any  heavy  artillery. 
One  battery,  consisting  of  four  light  12-pounder  field-pieces  and  one 
battery  of  four  10  pounder  Parrott  guns,  constitute  the  armament. 
There  is  an  abundance  of  ammunition,  in  excellent  condition.  The 
magazine  is  not  free  from  dampness,  but  is  as  nearly  dry  as  the  climate 
will  permit.  The  barracks,  officers'  quarters,  storehouses,  hospital,  sta- 
bles, vK:c.,  <S:c.,  are  of  ample  size,  and  in  good  condition. 

CommunicatiouH, — Entirely  by  wat^er.  A  sailing  vessel  of  the  Navy  is 
stationed  in  the  harbor,  but  apart  from  that  all  communication  depends 
upon  vessels  of  the  merchant  marine.  A  small  steamer  ))erforms  mail 
service,  monthly,  between  Sitka  and  Portland,  Oregon. 

Supplies  are  obtained  entirely  from  the  depot  at  San  Francisco.  There 
are  on  hand  enough  of  all  kinds  (except  forage)  to  last  until  December 
next.  Water  for  drinking  and  culinary  purposes  is  hauled  about  one 
mile.     Enough  for  other  uses  is  obtained  from  cisterns. 

VoHt  (Khninifitratlon. — Major  Tidball,  commanding  the  post,  is  a  capa- 
ble and  reliable  officer,  and  performs  his  duties  in  a  satisfactory  mjinner. 
General  police  good.  Post  records  properly  kept.  The  post  commander 
expresses  himself  satisfied  with  the  character  and  conduct  of  the  officers 
serving  under  him.  Chaplain  Van  llorne  had  just  reported,  and  began 
religious  services  in  a  chapel  furnished  by  the  citizens.  Discipline  of 
the  command  fair.  No  recitations  by  officers  or  troops.  A  good  school 
is  maintained  by  contril)ntion  from  post  fund  and  subscription  of  citi- 
zens, and  is  open  to  troops  and  civilians.  The  guard-house  is  poorly 
ventilated,  dark,  and  uncomfortable.  A  larger  one,  formerly  in  use,  had 
been  abandoned,  because  requiring  a  greater  guard  than  the  garrison 
<*ould  well  aftbrd.  Prisoners  are  well  treated.  In  confinement  are,  7 
military  convicts  and  1  enlisted  man  of  E  Conipany,  Twenty-third  In- 
fantry, undergoing  sentence;  1  enlisted  man  of  1  Company,  Second  Artil- 
lery, awaiting  trial,  andG  civilians  awaiting  transfer  to  civil  authoritie^s 
for  trial..  The  civilians  are  required  to  labor  with  the  convicts,  and 
<'omplain  greatly. 

The  library  contains  about  200  volumes,  and  a  large  reading-roimi  is 
<»pen  to  the  enlisted  men.  The  bak(»ry  is  in  good  condition,  and  the 
bread  usually  of  excellent  quality.  A  good  hand  fire-engine,  with  bar- 
rels of  water  and  buckets  in  each  building,  form  the  ]U'ovision  for  safety 
against  accidental  fire. 

No  attention  has  been  paid  to  (leneral  Order  No.  45,  Adjutant  Gen- 
miVn  office,  series  18(58,  relative  to  post  cemeteries,  other  than  to  provide 
head-boards  for  the  graves. 

Troops. — The  morning  report  for  the  1st  day  of  December  shows 
strength  of  garrison  to  bi^,  i)resent :  Field,  staff',  &c.,  3  otficers,  2  enlisted 
?nen;  Company  I,  Second  Artillery,  2  officers,  4()  enlisted  men;  Com- 
pany E,  Twenty-third  Infantry,  2  officers,  5.1  enlisted  men;  attached 
acting  assistant  surgeon,  2  officers,  12  enlisted  men;  absent,  2  officers, 
.*>  enlisted  men ;  all  of  whom  were  present  at  inspection  or  properly 
accounted  for.  Appearance  and  military  bearing,  good;  clothing  and 
equipments,  good;  arms  and  amnuinition,  excellent;  discipline,  fair ; 
drill,  none  for  six  months ;  men  poorly  instructed;  jjolice  of  quarters,  &c., 
good;  messing  and  cooking,  good ;  company  fund  properly  raised  and 
expen<led  ;  company  books  carefully  kept.  As  an  excuse  for  not  drill 
ing,  the  company  and  post  commanders  stated  that  the  small  garrison 
rendered  it  necessary  to  keep  the  troops  constantly  at  labor.  I  consider 
the  excuse  satisfactory. 

Hospital,— A»s\Htmit  Surgecm  A.  Hartsuft'  had  just  assunu^d  charge, 
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relieving:  Acting  Assistant  Surgeon  W.  H.  Ensign.  Tlie  building  is  in 
good  repair,  of  ample  size,  and  well  arranged.  There  are  two  wards, 
each  containing  eleven  beds.  Everything  pertaining  to  the  hospital 
was  found  in  satisfactory  condition.  Number  of  patients  in  hospital,  9; 
in  quarters,  2.  Prevailing  diseases,  venereal  and  malarial.  Acting  As- 
sistant Surgeon  J.  Williams  is  assigned  as  attending  surgeon  of  Indians 
and  Russians.  They  are  not  received  in  the  hospital.  There  is  much 
.sickness  among  them.    General  sanitary  condition  of  the  post  good. 

Quartermaster'^ 8  Department, — The  acting  assistant  quartermaster  at 
the  post  is  First  Lieutenant  L.  R.  Stille,  Twenty-third  Infantry,  and 
the  post  commander  regards  him  as  a  capable  and  efficient  officer.  The 
office  records  were  found  to  be  properly  kept.  Funds  on  hand  Novem- 
ber 29,  $1,G38  54 ;  J?8  of  which  was  in  cash,  and  $1,630  54  on  deposit 
with  assistant  treasurer  United  States  jit  San  Francisco.  Expenditures 
average  monthly  about  $140  for  extra-duty  men,  and  $220  (coin)  for 
civilian  employes.  Of  the  last  item,  $165  is  for  pay  of  the  crew  of 
schooner  Margaret,  recently  transferred  from  Fort  Kenai.  This  schooner, 
of  about  twenty  tons,  seems  too  small  to  be  of  any  practical  service, 
and  yet  I  would  not  recommend  selling  her  until  some  vessel  is  assigned 
U)r  duty  at  Sitka. 

Public  buildingn. — Most  of  the  buildings  were  turned  over  by  the 
Russian  government,  but  all  have  been  almost  rebuilt  since  establish- 
ment of  the  post.  They  are  more  than  ample  for  all  requirements  of  the 
l)resent  garrison.  The  officers'  quarters  and  hospital  are  in  excellent 
condition,  but  repaiis  are  needed  to  make  the  others  as  good.  Esti- 
mated cost  of  rei)airs,  $10,000.  To  avoid  prolixity  in  this  report,  I  re- 
spectfully refer  to  the  report  of  chief  <juarterma«ter  of  the  dei)artment, 
dated  December  23d,  for  a  detailed  statement  of  conditi4)n  of  buildings 
and  estimates  for  repairs. 

Supplies  sufficient  for  one  year  are  on  hand,  and  [iroperly  stored  and 
<*ared  for.  The  supply  of  forage  may,  perhaps,  last  only  eight  months. 
Fuel  is  obtained  principally  by  labor  of  troops,  but  recently  200  cords 
of  wood  were  purchased  at  $3  i)er  cord.  Any  stores  needed  can  be  sent 
tVom  Portland  depot,  by  the  mail  steamer  plying  monthly. 

Means  of  transportation  are  all  in  good  condition,  and  consist  of  16 
mules,  4  wagons,  and  3  carts,  with  necessary  harness;  3  row-boats,  2 
Uarge^s,  and  schooner  Margaret. 

Subsistence  department  is  also  in  charge  oi  Lieutenant  Stille,  and  his 
;ulminisiration  ot  it  is  satisfactorv.  Office  records  are  properly  kept. 
Fund  on  hand  November  29,  §3,739  04;  of  which  $1,653  90  is  in  cash 
in  office  safe,  and  the  remainder,  $2,085  14,  is  deposited  with  assistant 
treasurer  United  States, in  San  Francisco. 

Supplies  of  all  kinds  are  on  hand  sufficient  for  one  year.  All  are  of 
excellent  quality,  and  are  properly  stored  and  cared  for.  Fresh  beef  is 
tarnished  on  the  hoof  from  San  Francisco,  at  a  cost  of  11 J  cents  (coin) 
per  pound,  and  is  issued  once  in  ten  days.  An  abundance  of  game  and 
lish  is  obtained  by  [)urchase  from  company  fund,  so  that  a  more  frequent 
issue  of  beef  does  not  seem  necessary.  Ten  beef  cattle  had  just  been 
received  per  Newbern.  Stores  kept  for  sale  are  sold  to  enlisted  men 
as  freely  as  to  officers. 

Is8XL€H  to  citizetus, — By  authority  of  post  orders,  half  rations  are  issued 
to  about  136  indigent  citizens.  The  condition  of  these  poor  people 
renders  such  an  issue  absolutely  necessary  to  prevent  suffering. 

V. — Relations  between  troops  and  citizens. 

For  the  statements  made  under  this  head,  I  rely  mainly  upon  the  in- 
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foriiuitioii  obtained  by  Mr.  Dawson,  clerk  to  the  cluet*  quartermaster, 
who  is  a  Eussian  by  birth,  and  who  conversed  freely  with  many  of  the 
Russian-speakings  population  of  Sitka.  Out  of  three  hundred  of  such 
[population,  only  fifteen  are  Russians;  the  remainder  are  Aleuts  and  half- 
breeds.  They  express  themselves  as  satisfied  now  with  their  treatment 
by  the  military  authorities.  They  attribute  their  difficulties  and  causes 
of  complaint,  when  such  arise,  to  the  fact  that  the  interpreters  hired  by 
the  military  authorities  are  citizens  of  the  town,  and  havin^j^  their  own 
interests  to  consult,  do  not  interpret  fairly.  Many  think  they  have  been 
punished  to  j^ratify  the  ill  feeling  of  the  interpreter,  who  misrepresented 
them  to  the  authorities.  In  regard  to  the  material  and  moral  condition 
of  these  people,  the  accompanying  report  of  Second  Lieutenant  D.  A. 
Lyle,  Second  ^Vrtillery,  shows  a  deploraple  state  of  affairs.  Yet  Mr. 
Dawson  states  that  their  condition  is  even  worse  than  there  represented. 
They  belong  to  the  class  of  serfs  who  are  extremely  ignorant,  and  pf 
very  lax  morals  at  the  best.  The  priests  of  the  Greek  church  at  Sitka, 
with  two  excei)tions,  are  often  drunk  upon  the  streets,  and  their  bves 
are  anything  but  good  exami)les  to  their  people.  The  women,  almost 
without  exception,  are  prostitutes,  and  even  girls  of  twelve  or  ihirteen 
years  must  be  included  in  the  number.  Undoubtedly  the  presence  of 
the  troops  increases  prostitution  and  drunkenness,  but  no  one  having 
knowledge  of  these  wretched  ])eople  can  believe  that  they  were  cor- 
rupted by  the  troops.  Being  destitute  of  ideas  of  virtue,  the  presence 
of  soldiers  only  afforded  oi)portunity  and  incentive  to  the  practice  of 
vice.  Upon  the  other  hand,  the  bad  efi'ects  upon  the  troops  is  very 
apparent,  not  only  in  disease  but  in  demoralization. 

Last  year  it  was  found  necessary  to  issue  ratioils  to  the  most  indigent 
in  order  to  prevent  starvation,  and  this  year  the  number  has  increased, 
so  that  08  whole  rations  are  issued  to  about  doublethatnumber  of  help- 
less persons.  Nearly  all  these  i)eo])le  express  a  desire  to  be  transported 
to  some  part  of  the  Russian  dominions,  and  have  an  expectation  of  a 
vessel  being  sent  for  them  the  coming  siunmer,  but  such  expectation 
appears  slightly  founded.  As  before  state<l,  they  number  300.  Their 
material  con<lition  is  wretched,  and  their  moral  condition  still  worse. 
They  have  no  prospect  of  employment  where  they  now  are.  They  long 
for  a  transfer  to  Russian  dominions.  They  are  entirely  dependent  upon 
our  Government  for  defense,  and  one-half  of  them  dependent  for  food. 
The  garrison  of  Sitka  cannot  be  withdrawn  without  leaving  them  to 
the  mercy  of  the  Indians.  Therefore  their  condition  should  be  made 
known  to  the  Russian  minister  at  Washington,  and  if  his  government 
does  not  promi>tly  remove  them  to  some  Russian  provinc<»,  then  ours 
should  lose  no  time  in  so  doing.  In  this  instance,  the  dictat<\sof  honor, 
policy,  and  humanity  coincide. 
Verv  respectfullv  submitted. 

E.  ir.  LUDINGTON, 
AHfilfdant  Jnsperlor  (ieneral. 

Assistant  Adjutant  GeiNeral, 

Department  of  the  Columbia^  Portland^  Oregon, 

nEAD(iUAKTERS   DEPARTMENT  OF  THE  COLUMRIA, 

January  — ,  1871. 
A  true  ccpy : 

LOUIS  V.  CAZIARC, 
First  Lieutenant  Second  ArtiUery^ 

A.  J).  C,  and  A.  A.  A.  Oeneral. 
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TRANSMITTING 


A  statement  of  the  contracts  of  the  Engineer  Department  of  the  Army  for 

the  year  1870. 


March  15,  1871. — Referred  to  the  Committee  on  Appropriations  and  ordered  to  be 

printed. 


War  Department, 

March  8, 1871. 

The  Secretary  of  War  has  the  honor  to  submit  to  the  House  of  Rep- 
resentatives, in  obedience  to  the  requirements  of  the  act  of  Congress  of 
April  24, 1808,  a  statement  of  the  contracts  of  the  Engineer  Department 
of  the  Armv  for  the  year  1870. 

WM.  W.  BELKNAP, 

Secretary  of  War. 


List  of  contracts  made  bif  the  Engineer  Department  and  received  at  the  office  of  the  Chief  of 
Engineers  during  the  year  1870,  required  by  fifth  section  of  the  act  of  2\st  of  Jprilj  1808, 
chapter  48,  to  be  annually  reported  to  Congress^  together  with  those  of  18G9  not  heretofore 
reported. 


Contractors. 


FniDkliD  Meade,  with  Lieu- 
tenant Colonel  J.  G.  Foster, 
Corps  of  Eujrineern. 

T.  W.  Hoxie&^Co..  with  Lieu- 
tenant Colonel  J.  G.  Foster, 
CoriMJ  of  Engineers. 

George  W.  Townsend,  with 
Lioutenant  Colonel  J.  G. 
Foster,  Corps  of  Engineers. 


Patrick  Smith,  with  Mi^or 
W.  McFarland,  Corps  of 
Eu^neers. 


Date. 

Aug.  10,  1PG9 
Aug.    2.1869 

Sept,   3,1869 
Sept.  10, 1869 


Objects  and  terms  of  contracts. 


For  furnishing  4,000  cubic  yards  of  broken  stone,  more  or 
less  at  Gallop's  Island,  B()ston  HarlK)r,nt  $4  15percubic 
yard.    Contract  cxnires  when  complied  with. 

For  delivering  atGallup's  Island,  Boston  llarbor,  in  store- 
houses of  the  Government,  4,000  barrels  hydraulic  ce- 
ment, at  $-2  40  per  barrel.  Expiration  of  contract  con- 
tingent. 

For  iH^rforming  the  work  of  drilling,  blasting,  and  re- 
moving "  Kelly's  Kock."  in  lioston  Harbor,  at  $e5  per 
day  (Sundays' excepted)  until  Decemlwr  1,  1869,  aiW 
wllich  |9  50  per  hour  foractual  work.  Contract  expires 
when  notified  t^  ceases  by  the  engineer  in  charge. 

For  dredging  19,000  cubic  yartls  on  the  inner  bar  of  San- 
dusky City  Harbor,  Ohio,  at  %h  cents  per  cubic  yard. 
Expiration  of  contract  contingent  upon  the  weather. 
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11L-:  IiSt  i:-1  (,.r:;.M:Bi  th* 


Irrs,  ud  fortorr 


j..r  X,  ll.,l>rl 
T.  S.  Wljit-  n 


-,.mn  f.     Af.ni*.l<:i)     K..I 


L-  1-iiiiio:  in'pljr.         ■  ■   ■ 


i-«lrfi; 


UijUI?:a    F«f>iniNh:Di.-iusl>-iMl-ii»lIJI»rau<l     _      _      _ 

.      wbarr  in  ll».tun  birU.r  411  i-^l  l-n.'  Iir  ITi  i^l  wvit 
,      t«Ti.ii.jiiui.'  in  ■  i.i-r  li«i.i  3»  bj«U  («i,  '■!  H.i- 


,   Biih  :  May  24.  lero 


liii;:  I-.,].!,,-  r-.iir-r» :  4S .■.nlii  i-T  .■iil.iv  vjr.1. ■■itar>ii,«i 

f'lr  «.rii^.    F..r  K..rk  m.I  invluii.-.?  uu.Iit  iL.-  ul«rvptt.mji 

^  Sh  "v..k.' '.tf -1I.-U.  ra'nor  (ru.'k,  aiiil  ilriv^r.  »j'w! 
lalwn-TK.tiaS:  iMirw,  harnnw.  r:<rt.  giiilrlrivi^.  »;  for 
maliTiuIn  In  I*  niinlinnHl.  Ill  per  ei-iii.  iipon  wiual  rml. 
O.ulrai't  i-ii.ln'n  July  I.  la;i. 
^••T  I'MixnK'iliiB  a  Hra-VKll  at  Pt.  AII^Hnn.  inRnxt'ni  Har 
Imr,  at  tl  |H  r.iiliii-  var.1  lur  riraVHlloUH  r.v  T'luliilatiiHU. 
ti  &!  prr  i-iiUiv  yard  f>t  makiiii; ami  rljiiup l^utl<;^'Tr, 

lii-«il.'r  uiil  Mn'irhiT  iiiiin»-i.  f  I  30  im  runnine  l™t  of 
fMK  f..r  i-uiMriR  niunir,  tl  75  ptr  riilii.-  viird  fnr  Uvlnic 
Ih't  navLni-  anil  nrfiNninE  iMniom  fi>r  •aiitL  Fit  iriirk 
Diit  Ini'liiXil  In  Ihr  alxiw  ttiniii  nrr ilav'a  work  as  M- 
Iowa:  MaMiMor  Miopcutlrrm  fl^Mi  lalnrrn.  M  »: 
jctk«  of  oxen,  tun  iir  Iruck.  and  driver,  tti;  burw.  har- 
neiM.  ran.  and  driver.  (4  SO;  for  nuii'rinln  to  be  por- 
rhuuil,  5]H.'rc«it.Bilvani'r.    C«itnu;tvi]nTeaXoTDmbcr 
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LUt  of  contracts  made  hy  the  Engineer  Departmcntj  ^-c, — Continued. 


Cou  tractors. 


Date. 


ObjectH  and  tcrniH  of  contracts. 


James  M.  Andrews,  with 
Lieutenant  Colonel  J.  G. 
Foster,  Corps  of  Engineers. 


Josiah  Giffonl,  with  Lieuten- 
ant ColonW  J.  G.  Foster, 
( 'orps  of  Engineers. 

Samuel  Black  6c  Co.,  with 
Ma^lor  G.  Weitzel,  Corps  of 
Kupueers. 


M.  6i  J.  Devereux,  with  Ma- 
jor G.  Weitzel,  Corps  of 
Engineers. 


Ira  Andrews,  with  Lieuten- 
ant Colonel  George  Thorn, 
Corps  of  Engineers. 

Hiram  Uamilt'On,  with  Lieu- 
tenimt  Col.  George  Thorn, 
Corps  of  Engineers. 

George  W.  Townsend,  with 
Lieutenant  ('olonel  J.  G. 
Foster,  Corps  of  Engineers. 


Albert  Boschke,  with  I^ieu- 
tenant  Colonel  J.  G.  Foster, 
Corps  of  Engineers. 

D.  E.  Bailey,  with  Captain 
F.  Harwood,Corpsof  Engi- 
neers. 


Fox  &.  Howard,  with  Major 
D.  C.  Houston,  CoT\ih  of  En- 
gineers. 


May  24, 1870 


June  15, 1870 
July  19, 1870 


Aug.   2,  1870 


Aug.  11, 1870 
Aug.  12. 1870 
Aug.  1,1870 


Ang.  15. 1870 


Aug.  22, 1870 


Ang.  31, 1870 


I>avi4l  Smoke,  with  Mtgor  D. 
C.  Houston,  Corps  of  Engi- 
neers. 


Sept.   2,1870 


T.  S.  White,  with  Captain  F. 
U.  Farqohar,  Corps  of  En- 
gineera. 


Sept.   2,1870 


For  delivering  granite  stone,  cement,  and  sand  for  the  con- 
struction of  a  sea-wall  at  Point  Allerton,  Boston  Har- 
bor, at  |8  75  ^ler  lineal  foot  of  cut  coping  stone  along  the 
wall ;  i22  50  tor  the  six  header  and  stretcher  courses  per 
running  foot  along  the  wall  of  facing  stone  12  feet  6 
inches  high  ;  |2  55  per  ton  for  paving  stone ;  12  and  92  50 
for  stone  for  concrete  per  cubic  yard ;  $2  50  per  barrel 
for  hydraulic  cement ;  lor  sand  7  and  12  cent«,  respect- 
ively, for  beach  and  pit  per  bushel.  Contract  expires 
November  1,  1870. 

For  constructing  a  brush  dike  across  Lancy's  Harbor,  at 
Abel  Hill,  at  #5  50  per  running  foot  of  dike  constructed. 
Contract  expires  September  1,  1870. 

For  perforuiing  the  earth  and  rock  excavation  necessarv 
to  widen  the  Louisville  and  Portland  Canal  to  the  width 
of  90  feet,  at  $2  per  cubic  yard  for  rock  ;  $1  for  remov- 
ing old  walls,  and  46  cents  for  earth  excavation  in  sec- 
tiim  No;  3;  and  12  per  cubic  j*ard  for  rock,  80  cents  for 
removing  old  walls,  and  45  c-ents  for  earth  excavation  in 
section  No.  4.    Contract  expires  November  19,  1870. 

For  performing  the  earth  and  rock  excavation  necessary 
to  enlarge  the  Louisville  and  Portland  Canal  from  the 
east  enn  of  the  guard  gate  abutment  to  the  west  end  of 
basin  No.  2,  at  |1  55  per  cubic  yard  for  rock  excavation ; 
91  50  per  cubic  yani  for  removing  old  wall ;  |1  30  per 
cubic  yard  for  removing  pavement,  and  49  cents  per 
cubic  yard  for  earth  excavation.  Contract  expires  l)e- 
cember  19,  1870. 

For  furnishing  2,000  tons  small  size  rough  stone  for  the 
breakwater  at  the  mouth  of  the  Saco  Kiver,  Maine,  at 
$1  16  per  ton.    Contract  expires  October  31,  1870. 

For  furnishing  4,000  tons  large  size  rough  stone  for  the 
breakwater  at  the  mouth  of  the  Saco  Kiver,  Maine,  at 
|1  40  per  ton.    Contract  expires  October  31,  1870. 

For  the  removal  of  the  wreck  of  a  sunken  coal  vessel,  sank 
near  the  mouth  of  the  Merrimac  Biver,  and  Gangway 
Bock,  and  the  rocks  called  the  Boilers,  situated  near 
Newburyiwrt,  Massachusetts,  by  drilling  and  blasting, 
at  $*'5  per  day«  Sundays  excepted.  Contract  expires 
June  30,  1871. 

For  funiishiug  labor  and  materials,  and  removing  the 
rocks  causing  the  obstructions  at  the  Lower  Falls,  Mer- 
rimac Kiver,  at  $25  per  cubic  yai*d  of  rock  removed  and 
deposited  on  shore.    Contract  expires  June  30,  1871. 

For  fumiNhing  the  materials  and  labor  required  for  the 
completion  of  a  section  of  the  breakwater  at  Buffalo,  at 
920  i>er  1,000  feet,  board  measure,  for  timber  and  lumber: 
12  cents  per  lineal  foot  for  timber  worked  in,  and  $8  per 
1,000  feet,  board  measure,  for  lumber  worked  in,  and  $8 
per  cord  lor  stime  furnished  and  put  in  the  work.  Con- 
trjM^t  expires  DecA»ml>er  31.  1870. 

For  furnishing  materials,  mnchinery,  labor,  &c.,  and  con- 
structing and  putting  in  place  at  tlie  entranc-e  to  the 
harbor  of  Chicago,  lllinoiH,  a  breakwater  800  feet  in 
length,  at  185  cents  iH*r  lineal  foot  for  12-inch  square 
pine  timber;  #6  per  cord  for  stone  ballast;  3^  cents  per 
pound  for  iron  cirift  bolts ;  4|  c^nts  per  p<iund  for  iron 
screw  bolts;  for  framing,  including  bolting,  placing, 
sinking,  and  filling  cribs  with  stone,  at  6  9-10  cents  ftyr 
lineal  foot  of  timber,  and  39  cents  per  cubic  yard  for 
dredging.    Contract  expires  Novemlx^r  30,  1871. 

For  furnishing  materials  and  labor,  and  constructing  224 
feet  of  pier  work  at  the  harbor  of  Manitowfx:,  Wisconsin, 
at  15  cents  i>er  lineal  foot  for  12-inch  square  pine  timber ; 
14  cents  per  Hnenl  foot  for  12-inch  square  hemlock  tim- 
ber; 20  cents  per  lineal  foot  for  12-inch  square  oak  tim- 
ber; $14  per  1,000  feet,  boanl  measure,  for  pine  plank;  15 
cents  per  lineal  foot  for  white  oak  piles:  4  cents  per 
pound  for  iron  drift  bolts;  8  cents  per  pound  for  iron  sci-ew 
bolts ;  $8  29  ])er  cord  for  stone  oallast ;  |2  i)er  conl  for 
brush;  #3  each  for  driving  piles;  for  framing,  bolting, 
placing,  sinking,  and  filling  cribs  with  stone,  17  cents 
I>er  lineal  foot  of  timber  used.  Contract  expires  August 
1,  1871. 

For  furnishing  materials  and  labor,  and  constructing  re- 
pairs to  the  south  pier  at  Grand  Haven,  Michigan,  at  15 
cents  per  lineal  foot  for  white  oak  piles  ;  20  cents  per  foot 
for  driving  piles;  |1  75  per  running  foot  of  old  pier  for 
tearing  away  old  work :  $25  per  1,000,  board  measure,  for 
pine  timber,  framing,  bolting,  and  putting  in  place,  and 
$45  for  oak ;  and  $2  20  per  cord  for  slabs.  Contract  ex- 
pires June  1,  1871. 
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For  d>-llwrlDS  at  Ih*  turlmr  of  St.  .Towtpb.  Ulrhlgaa.  IM 

1M  iron  drifl  bniia.  a)  :i}  ttuU  per  pound.    Cnntract  ex- 

pii™  Srptfflnlwr  *"  ""' 


Si'pt.  8.  iJffl) .  For  p: 


[ToniTwit  piptm  iVUibrr  1, 1810. 
It  inn  aiHl  rriaovinit  niavalnl  la 
r  Pa«,  »ublki  Day.  i 


Cboclan   __    . 

CPDIB  ppT  rnbic  yanl.    OmtiBct  piplm  Uarcli  IS,  Imi. 
I  For  drlivrrlnz.  for  thv  lirproTanwntoribrliarbararMaa 


irlfM.tllO  iMfH-M 


d  Bllcd  vith  atiHiF. 


itii  ppT  ponnd.  aail 
>,  MirhLgaii. 


FwlTAivi'^nKat  Oit-'harbiw  ..  _ ___  

I      and  HTrw  IhiLIb  for  Ibe  improvement  nf  Ihal  harboi 

I      n  Sj.imi  cpDin  Cor  drift  nnd  <  7-10  <xau  far  Krew  I 

1      Contrart  vipir»<  (>qtolHT  30.  1610. 

For  openiRE  thr  nhannpl  at  Union  Ri\-er,  at  Kllaw 

Maine,  lonfprt  wide,  thnwch  the  hUIw.  fd^om, 

dual,  bontdem.  ttc,  at  10.000.  and  for  everr  addit 

lOfeetlHOD.    CoDtractMpir«iK«v8mberl,ieW. 

Fur  dmlninjt  a  channel-way  thmiiRh  a  ahnal  at  thn  n« 

nribrSiiMiuebannnlUrer.  thrvo  milrn  brlow  HaTra 

I      p^^Hubil!  "ftnT    t-Diitract  cipirea  December  ao,  1810. 


ARMY   ENGINEER   CONTRACTS. 


List  o/contracis  made  by  the  Engineer  Departmentj  if-c. — Continued. 


Contractors. 


HrtMJrgc  Hannahs,  with  Cap- 
tAiu  F.  U.  Farquhar,  Corps 
of  £n^ine4^ra. 

Oeorge  P.  Adamn  &.  Brother, 
with  Captain  F.  U.  Far- 
quhar,  Corps  of  Fn^pneers. 

C.  4:  G.  Cook,  with  Miyor  G. 
Weitzel,  Corps  of  £ugi- 
nwirs. 


John  Brown,  with  M^jor  O. 
M.  Poe,  Corps  of  Engineers. 

Thomas  Hill,  with  M^nr  G. 
K.  Warren,  Corps  of  Engi- 
neers. 

George  Clapp,  with  Lieuten- 
ant Colonel  J.  G.  Foster, 
Corps  of  Engineers. 


Date. 


Sept.  13, 1870 
Sept.  13,  1870 
Sept.    6.1870 


Si'pt.  10,  1870 
S«'pt.  15,  1870 
Sept.  17,  1870 


John  Roost,  with  Captain  F.     Sept.  18. 1870 
U.  Farquhar,  Corps  of  En- 
gineers. 


Hashouch  Sc  Coun,  with  Ma- 
jor I).  C.  Houston,  Corps  of 
Engineers. 


Sept.  21. 1870 


John  Boattie,  with  M^jor  G. 
K.  Warren,  Corps  of  Engi- 
neer!*. 

John  Beattie,  with  Mi^jor  G. 
K.  Warren,  Corps  of  Engi- 
ueers. 


E.  R.  Seward,  with  M^jor  G. 
K.  Warren,  Corps  of  Engi- 
neers. 

Emory  R.  Seward,  with  Ma- 
jor G.  K.  Warren,  Corps  of 
Engineers. 

Albany  Dredging  Company, 
with  Mj\jor  G.  K.  Warren. 
Corps  of  Engineers. 

James  Caldwell,  with  Major 
D.  C.  Houston,  Corps  of  En- 
gineers. 


E.  R.  Seward,  with  Lieuten- 
ant Colonel  J.  G.  Foster, 
Corps  of  Engineers. 

JameM  Mercer,  with  Major 
D.  C  Houston,  CoriMof  £n- 
giueers. 


Sept.  21, 1870 
Si'pt.21.  1870 

Sept.2>,  1870 
Sept.  22,  1870 
Sept.  22, 1870 

Sept.  23.  1870 


S<'pt.  24,  1870 


Sei>t.  24, 1870 


Object*  and  termn  of  contracts. 


For  furnishing  pine  timl)er  for  the  extension  of  the  pier 
at  South  Haven,  Michigan,  at  ^14  50  per  1,000  feet,  board 
measure.    Contract  expin^s  Noveml>er  1.  1870. 

For  delivering  275  cords  ballast  stone  for  crilwj  at  South 
Haven.  Michigan,  at  |10  23  por  cord.  Contract  expires 
November  30,  1870. 

For  furnishing  material  for  putting  the  guard  gates  of  the 
Louisville  and  Portland  Canal  in  complete  working 
order,  at  $70  per  1.000  feet,  board  measure,  for  pine  lum- 
ber and  timber:  ^  jn-r  1,000  feet.  l>oard  measure,  for 
oak  timber  and  lumber ;  lOJ  cents  per  pound  for  wrought 
iron ;  7}  cents  per  pound  for  cast  iron,  and  for  all  the 
lalH>r  #2,785.    Contract  expires  November  1,  1870. 

For  dredging  a  channel  across  the  l»ar  at  the  month  of 
Clinton  River,  Michigan,  at  22  cents  per  cubic  yard. 
Contract  expires  November  1,  1870. 

For  dredging  in  the  Providence  River  at  the  Crook,  at  25 
cents  per  cubic  yard,  measured  in  the  scows.  Contract 
expires  June  30,'  1871. 

For  relaying  the  stone  capping  on  Hyannts  breakwater 
and  building  up  the  breakwater  with  dry  stone  to  a 
height  of  alwnt  4  feet  above  high  water,  and  laying  two 
courses  of  split  stone  capping,  at  $38  62  ])er  running  foot 
of  wall  completed.    Contract  expires  June  30,  1871. 

For  the  delivery  of  stone,  in  cords,  and  slabs  for  the  im- 
provement of' Black  Lake  Harbor,  Michigan,  at  $7  wr 
cord  for  stone,  and  f7  jwr  conl  for  brush  or  slabs,  ana  19 
cents  per  lineal  foot  for  labor.  Contract  expires  Au- 
gust 31,  1871. 

For  furnishing  mateHals  and  lal)or  and  constructing  400 
feet  of  pier  work  at  Milwaukee,  Wisconsin,  at  16J  cents 
jMjr  lineal  foot  for  12-inch  stpiare  pine  timber ;  20  cents 
per  lineal  foot  for  12-iuch  square  oak  timber;  ^14  per 
1,000  feet,  board  measure,  for  pine  plank  ;  15  cents  per 
lineal  foot  for  white  oak  pile  timber ;  3^  cents  per  pound 
for  ircfn  drift  bolts;  6i  cents  per  pound  for  iron  screw 
bolts ;  f8  25  per  cord  for  stone  ballast ;  $4  per  cord  for 
brush  tillings ;  $3  each  for  driving  piles;  framing,  bolt- 
ing, placing,  sinking,  and  filling  cribs  with  stone,  S\ 
cents  per  lineal  foot.    C<mtract  expiree*  December  1, 1871. 

For  the  construction  of  the  substructure  of  a  breakwater 
at  Bloi'k  Island,  Rhode  Island,  at  92  87  per  ton  for  stone, 
including  labor.    Contract  expires  June  30,  1871. 

For  the  con.Htruction  of  a  granite  sea-wall  at  the  month  of 
Saugatuck  River,  Connecticut,  100  feet  long  and  8  feet 
wide,  at  $10  per  cubic  yard,  measurt»d  in  the  wall,  and 
40  cent«  per  cubic  yard  tor  excjtvation.  Contract  ex- 
pires June  30,  1871. 

For  piling  at  Hartford  Bar.  Connecticut  River,  at  $5  jjor 
pile.    Contract  expires  June  30,  1871. 

P'or  dredging  in  the  Pawtucket  River,  Rhode  Island,  at 
27  cent*  i)er  cubic  yard  of  ntaterial  dredged,  measured 
in  the  scows,    ('ontract  expin^s  January  1,  1871. 

For  dredging  in  the  Connecticut  River,  at  18J  cents  per 
cubic  yard  for  mud,  clay,  sand,  and  gravel,  and  25  cent* 
per  cubic  yard  for  loose  rock,  measured  in  the  scows. 
Contract  expires  December  6,  1870. 

Forfurnishinu  mateiials  and  labor  and  constructing  an  ex- 
tension of  1.50  feet,  more  or  less,  of  the  breakwat<>r  at 
Marquette  Harbor,  Michigan,  at  19  cents  i>er  lineal  fi>ot 
for  l2-incli  square  pine  timber ;  $30  per  1,000  feet,  boanl 
measure,  for  nine  jdank;  7  cents  perpound  for  iron  drift 
and  screw  bolts :  ^l  90  i>er  cubic  yard  for  stone  ballast, 
and  8  centt^  per  lineal  foot  of  timber  used  for  framing, 
bolting,  placing,  sinking,  and  filling  cribs  with  stone. 
Contnu't  expires  Novemlier  1.  1871. 

For  dredging  on  the  upper  middle  bar  in  the  harbor  of 
Boston,  Massachusetts,  at  85  cents  per  cubic  yard  of  ma- 
terial rem«n-e<>.  ineasun>d  in  the  scows.  Contract  ex- 
pin>s  June  30.  1871. 

For  furnishing  materials  and  labor  and  constructing  128 
fe«'t.  more  or  less,  of  pier  work  in  the  harbor  of  Onton- 
agon, Michigan,  at  16  cents  per  lineal  foot  for  12-inch 
st|nare  pine  r>r  hemlock  timlier;  $18  per  1.000  fert.  boanl 
ineaMun".  tor  pine  plank ;  5J  «'ents  per  pound  for  iron 
drift  Iwlts :  $16  iM»r  cord  for  stone  ballast ;  $5  per  cord 
for  brush  ;  16  cents  i»er  lineal  fr>ot  for  lalwr.  Contract 
expires  October  1.  1871. 


ARMY  ENGINEKR  CONTRACTS. 


List  of  contracts  made  by  the  Engineer  Department,  tjc — Coutinued. 


Contractora. 


Date. 


F.  M.  Knapp,  with  Major  D.    Sept.30. 1870 
C.  Houstou,  Corps  of  Enji^i-  ' 
iieotH.  ' 


Vi.W.Si  K.  T.  William H,  with    Oct.     8,  lb70 
Ma.ior  ().  M.  I*o<',  Corp8of 
Engiiiet'rs. 
C.  M.  Cole,  with  Major  W.  E. 
Merrill,  Corim  of  Eugiiieera. 


BlaiMlell  6c  Bailev,  with 
Lieutenant  Colonel  George 
Thom,  Corps  of  Engineers. 

B.  L.  Wood,  jr.,  with  Major 
W.  E.  Merrill,  Corps  of  En. 
giueers. 

B.  L.  Wooil,  jr..  with  Major 

William  E.  MeniU,  Corps 

of  Engineers. 
Charles   Cable,   with    Major 

William   E.  Merrill,  Cori»8 

of  Engineers. 


Oct.    11,1870 


Oct.  12,1870 

Oct.  12,1870 

Oct.  12,1870 

Oct  13,1870 


Baltimore   Bri«lge  Company.  |  Oct.    13,  1870 
with  Colonel  J.  N.  Macomb,  j 
Corps  of  Engineei-H.  i 


Oct.    17,  1870 
Oct.    15,1870 


E.  R.  S<*ward,  with  Lieuten- 
ant Colonel  John  Newton, 
Corps  of  Engineers. 

Joel  Griffin,  with  Major  9. 
A.  Gillraore,  Corps  of  Engi-  1 
neers.  j 

James S.  Hayden.withColonel '  Oct.    If,  1870 
J.  N.  Macomb,  Corps  of  En-  j 
giueers.  ' 


Charles  H.  Campbell,  with 
Major  Q.  A.Gillmore,  Coi-ps 
of  Engineers. 


Oct.    19,1870 


D.  E.  Bailey,  with  Capt.  F.     Oct.    20, 1870 
Harwood,  Corps  of  Engi- 


neers. 


J.  H.  Dennis,  with  Major  G. 
Weitzel.Corps  of  Engineers. 


Oct.    20,  1870 


Barker,  Williams  Sc  Bangs, 
with  Mi^jor O. M.Pm',  Cor]»s 
of  Engineers. 


Oct.   20,  le70 


Objects  and  terms  of  contracts. 


For  fnmishi^  materials  and  labor  and  constructing  160 
feet  of  pier  work  in  extension  of  the  south  pier  in  the 
harbor  of  Kacine,  Wisconsin,  at  17  cents  per  lineal  f«»ot. 
r2-inch  square  pine  or  hemloi'k  or  oak  timber :  f  13 
jier  1,000  for  pine  ])lank ;  10  cents  per  lineal  foot  f«»r 
piles  ;  3^  cents  i>er  pound  for  iron  drift  and  hcw'w  Indts : 
fH  30  i>er  cord  n)r  stone  :  $4  per  cord  for  bnish :  $5  eaeh 
for  driving  piles:  and  11  cents  per  lineal  foot  of  timber 
used  for  lab«>r.    Contract  expires  October  31.  1871. 

For  furnishing  aU  appliances  and  doing  all  the  work  of 
removing  obstructions  fnim  the  St.  Marv's  River. 
Michigan,  at  #4.800.    Contract  expires  December  1,  1?*0. 

For  furnishing  materials  and  repairing  riprap  daniH  at 
Twin  Islands,  Ohio  River,  at  $\  per  cubic  yard  for  stone 
and  40  cents  per  cubic  yanl  fov  placing  same  in  dams. 
Contract  expires  Novenil»er  1.  1871. 

For  furnishing  stone  and  lalmr  and  constructing  a  st^me 
pier  at  the  mouth  of  the  Kennebunk  River.  Maine,  of 
170  feet,  at  $21  35  per  running  foot.  Contract  expires 
December  15,  1870. 

For  excavating  and  remoWng  from  the  l>ed  of  the  Ohio 
River,  at  Dead  Man's  Island,  3,000  cubic  yards  of  river 
excavation,  at  80  cents  per  cubic  yard.  '  Contract  ex- 
pires November  1,  1871. 

For  dredging  5,000  cubic  yards  at  Merriman's  Ripple, 
Ohio  River,  at  90  centh  per  cubic  yard.  Contract  ex- 
pires November  1,  1871. 

For  furnishing  materials  and  lalmr  and  constructing  a  rip- 
rap dam  at  Brunot's  Island,  Ohio  River,  of  8.. WO  cubic 
yards,  at  $1  10  per  cubic  yard  for  stone,  and  49  cents  per 
cubic  yard  for  placing  the  same  in  the  dam.  Contract 
expires  Novemuer  1,  1871. 

For  constructing  a  draw  span  of  366  feet,  one  fixed  span 
of  2ti0  feet,  one  fixed  span  of  220  feet,  and  such  other 
spans  or  parts  of  spans  as  may  be  directed,  of  the  rail- 
way and  highway  bridge  across  the  Mississijipi.  at 
Davenport,  Iowa,  at  $116,800  for  the  draw  span  :  $7^,987 
for  the  fixed  span  of  200  feet ;  and  $61,670  lor  each  220-foot 
span.    Contract  expires  May  1,  1871. 

For  removing  from  the  channel  of  the  Huds<m  River  the 
nx'k  known  as  the  Overslaugh  Rock,  at  |13  per  cubic 
yard,    ('ontract  expires  June  20,  1871. 

For  removing  the  obstructions  in  the  creek  known  as 
Town  Creek,  near  Charleston,  South  Carolina,  for  $4,500. 
Contract  exjiires  February  1,  1871. 

For  dre<lging  and  removing  all  materials  from  the  bars  and 
fiats  in  the  Illinois  River,  between  Copperas  Creek  and 
the  mouth  of  said  river,  to  make  a  channel  150  feet 
wi<le  and  4^  feet  in  depth,  at  24|  cents  per  cubic  yard, 
whether  of  sand,  gravel,  shingle,  mud,  clay,  or  sl^ells: 
$4  per  cubic  yard  for  stone,  and  placing  same  in  rip- 
rap dams  ;  $4  per  cubic  yanl  for  furnishing  and  placing 
material  required  for  brush  and  gravel  dams.  Contract 
expires  October  31, 1871. 

For  dredging  and  raking  the  channel  across  the  bar.  at 
the  mouth  of  the  St.  John's  River,  Florida,  to  a  depth 
of  10  feet,  and  maintaining  the  same  for  nine  or  twelve 
months,  at  $1,200  per  month,  and  a  proportion  of  that 
sum  for  every  month  that  10  feet  is  maintained.  Con- 
tract exi>ii-e8  contingent. 

P^or  furnishing  materials  and  labor  and  constructing  a 
section  of  the  breakwater  in  Buffalo  Harbor,  New 
York,  at  $20  per  1,000  feet  board  measure  of  hemlock 
thuber  or  pine  timber ;  3^  cents  per  pound  for  wrought 
iron  bolts ;  5  cents  per  pound  for  wrought  iron  spikes ; 
and  for  labor,  12  cents  per  lineal  foot  of  timber  under 
water.  12  cents  per  foot  of  timber  of  8U|>er8tructure : 
$10  per  cord  for  stone  furnished  and  oat  into  the  work; 
$10  })er  1,000  feet,  board  measure,  to  nt,  gain,  and  fasten 
all  joints,  scantling,  planks,  and  boards,  so  worked 
in.    Contract  expires  June  30,  1871. 

For  improving  the  Tennessee  River  by  dredging  or  other- 
wise, nt  Rose  Tow  Head,  rock  excavation,  per  cubic 
yard,  $4;  daro,  $2  25:  excavation  at  the  Pot,  $1  50; 
excavation  at  Colbert  Shoals,  $3  75  per  cubic  yard : 
dam.  $2  25  per  cubic  yard ;  rock  excavation  at  Bee*  Tree 
Shoals.  $.3  75  per  cubic  yard.  Contract  expires  at  low 
water  of  l!«71. 

For  furnishing  all  appliances,  materials,  and  labor  neces- 
sary to  make  the  improvement  of  the  St.  Marv's  Falls 
Canal,  at  $3  50  per  cubic  yard  for  rock  excavation :  80 


ARMY  ENGINEER  CONTRACTS. 


List  of  contractH  made  hy  the  Engineer  Departmentj  ife. — Coutiuued. 


ContractoFH. 


Barker,  Williams  6c    Bangs. 
— Contiutied. 


Amoric^in  DrwlgingCompanv, 
with  Lieutenant  Colonel  J. 
D.  Kurtz,  Corps  of  Engi- 
neers. 


E.  M.  PavM,  with  Lieutenant 
Colonel  J.  G.  Foster,  Coriis 
of  Engineers. 

Lather  Whitney,  with  Lieu- 
tenant Colonel  John  New- 
ton, Corps  of  Engineei-8. 


Elliot  Ilarroun  Sc  Co.,  with 
Colonel  J.  N.  Macomb, 
/[r«»rps  of  Engineers. 


Ik^njumiu  Maillefert.  with 
Major  W.  P.  Craighill, 
Corps  of  Engineers. 

John  Brown,  with  Colonel  T. 
J.  Cram,  Corps  of  Engin- 
eei*». 


<;.  8.  Stevens,  with  Captain 
F.  U.  Farquhar,  Corps  of 
Engineers. 

X.  G.  Dotlge.  with  Major  W. 

P.  Craighill,  Corps  of  En- 

ffineers. 
American  Dredging  Comp'v, 

with  M^lor  W  P.  Craighill, 

Coi-ps  of  Engineers. 
Richanl  Dunbar,  with  M^or 

D.  C.   Houston,  Corps    of 

Engineers. 
R.  X.  Gere,  with  Lieutenant 

Bentjamin  D.  Greene,  Corps 

of  Engineers. 
Hale,  Ayer  A:  Co., with  Major 

D.  C.   Houston,  Corps   of 

Engineers. 
<f e<irge  Hannahs,  with  Mi^or 

D.  C.   Houston,  Corj)s    of 

Engineers. 


Date. 


Object*  and  terms  of  couti-acts. 


Oct. 

20,1870 

Oct. 

24.  1870 

Oct. 

24,  1870 

Oct. 

29, 1870 

Nov. 

5, 1870 

Nov. 

9, 1870 

Nov. 

11, 1870 

Nov. 

11,1870 

Dec. 

C,  1870 

Hap 

lo  la-jn 

Dec.  12,1870 
Dec.  15,1870 
Dec.  13,1870 
Dec.  13,1870 


cents  per  cubic  yard  for  gravel ;  15  cents  per  cubic  foot 
for  revetting  wall,  and  $15,000  for  rebuilding  the  guard 
gates,  all  measurements  in  situ.  Contract  expires  July 
1,  1871. 

For  dredging  a  channel  150  feet  wide  and  18  feet  deep,  at 
the  mouth  of  the  Schuylkill  River,  a(^aceut  to  Penrose 
Ferry  Bridge  and  at  Gibson's  Point,  at  30  cents  per 
cubic  yard  for  material  dredged  at  the  mouth,  ana  40 
c(«nts  per  cubic  yard  for  that  dredge«i  at  Penrose  Ferry 
Bridge  ;  and  00  cents  per  cubic  yard  for  that  at  Gibson's 
Point.    Contract  ex])ire^  March  1,  1871. 

For  dredging  a  channel  in  the  Taunton  River.  60  feet  wide 
and  4i  deep  at  low  water,  at  ^1  50  per  cubic  yard,  in- 
cluding sand  and  small  and  large  boulders,  measured  in 
the  scows.    Contract  expires  June  30,  1871. 

For  constructing,  putting  in  place,  and  filling  with  stone 
an  extension  of  the  breakwater  at  Plattsburg,  New  York, 
at  #08  for  each  foot  in  length  of  cnb  completed,  sunk,  and 
tilled  with  stone,  and  $22  for  each  foot  in  length  of  super- 
structure.   Contract  expires  December  1,  1871. 

For  furnishing  all  boats,  machinery,  and  materials,  and  i>er- 
forming  all  the  labor  necessary  to  excavate  and  remove 
from  the  bottom  of  the  Mississippi  River,  at  the  Upi>er 
or  Rock  Island  Riipids,  all  rock  or  other  material  neces- 
sary to  make  a  continuous  channel  through  the  same, 
for  so  much  of  $80,000  as  may  remain  alter  deilucting 
contingencies,  engineering,  &c.  Channel  to  bo  200  feet 
wide  and  not  le.ss  than  4  feet  deep  at  lowest  stages  of 
water.  Contra^-t  expires  June  30,  1871,  or  as  .**oon  there- 
after as  possible. 

For  furnishing  machinery,  &c.  and  removing  sunken 
wrecks  and  other  obstructions  to  navigation  in  the 
James  River,  Virginia,  at  $14,400.  Contract  expires 
February  20.  1871. 

For  furnish 


yard  for  making  slope  and  sodding ;  $2  67  per  aero  for 
tumishing  and  sowing  grass  seed  on  tops  of  canal  em- 
bankment and  rolling  same  ;  14  cents  per  st«m  for  fur- 
nishing and  planting  willow  stems ;  and  in  case  of  stone 
being  required  for  rip-rap,  to  bo  furnished  and  placed  at 
$7  50  i>er  cord.    Contract  expires  June  30.  1871. 

For  furnishing  stone  and  hemlock  timber  lor  improvement 
of  the  harbor  of  Aux  Bees  Scies,  Michigan,  at  $9  87  i>er 
cord  for  stone  ;  llj  cents  for  hemlock,  and  13  cents  per 
t\K>t  for  pine  timber.    Contract  expires  June  30,  1871. 

For  dredgmg  in  the  Potomac  River,  at  33  cents  yjer  cubic 
yard  for  earth  ♦xcavation  :  $3  for  nxjk,  and  51  cents  for 
ijther  material.    Ccmtract  expires  contingent 

For  dredging  Dutch  Gap,  James  River,  Virginia,  (60,000  to 
10  ),000  cubic  yards.)  at  33  cents  jier  cubic  yard.  Con- 
tract expires  June  1,  1871. 

For  furnishing  labor,  &c.,  and  removing  rock  at  the  en- 
trance to  Eagle  Harbor.  Michi«;an,  at  $39  75  per  cubic 
yard.    Contract  expires  November  1,  1871. 

For  furnishing  12,000  ])ounds  wi*ought  iron  drift  bolts  for 
improvement  of  Oswego  Harbor,  New  York,  at  4j  cent« 
per  pound.    Contract  expires  May  1,  1871. 

For  furnishing,  for  the  improvement  of  Chicago  Harbor, 
Hlinois,  40,000  pounds  iron  drift  bolts,  at  3i  cents  per 
pound.    Contract  exydres  January  13.  1871. 

For  furnishing  stone,  white-oak  piles,  pine  plank  and  slabs 
for  improvement  of  mouth  of  the  Calumet  River,  Illinois, 
at  $9  per  cord  for  stone ;  $5  each  for  piles ;  $20perthousand 
feet,  board  measure,  for  plank,  and  $5  per  eord  f«>r  slalw, 
all  to  bo  placed  in  piers.    Contract  expires  March  5, 1861. 


42d  Conoeess,  \    HOUSE  OP  KEPRESENTATIVES.     (  Ex.  Doo. 
lat  Session.       )  \     No.  7. 


CLAIM  OF  LIEUTENANT  R.  H.  PRATT. 


LETTER- 

FROM 

THE  SECRETARY  OF  THE  INTERIOR, 

IN  RELATION  TO 

The  claim  of  Lieutenant  B,  H.  Prattj  United  States  Army. 


March   15,  1871. — Referred  to  the  Committee  on  Military  Affairs  and  ordered  to  be 

printed. 


Department  of  the  Interior, 

Washington,  D.  C,  March  13,  1871. 

SiB:  I  have  the  honor  to  transmit  herewith  a  copy  of  a  coinnmnicar 
tion,  dated  the  9th  instant,  from  the  Acting  Commissioner  of  Indian 
Affairs,  reporting  the  claim  of  Lieutenant  R.  H.  Pratt,  United  States 
Army,  for  the  value  of  a  horse  taken  and  killed  by  Comiinche  Indians  in 
1869,  valued  at  two  hundred  dollars.  The  accompanying  papers  with  the 
report  are  respectfully  submitted  to  (.'ongress,  under  the  fourth  section 
of  the  act  making  appropriations  for  the  Indian  Department,  approved 
July  15,  1870,  for  such  consideration  and  action  as  may  be  deemed 
proper  by  that  body. 

Verv  respectfully,  your  obedient  servant, 

C.  DELANO,  Secretary. 
Hon.  James  G.  Blaine, 

Speaker  of  the  House  of  Representatives. 


Department  op  the  Interior,  Office  of  Indian  Affairs, 

Washington,  D.  C,  March  9,  J  871. 

Sir  :  I  have  the  honor  to  submit  herewith  a  claim  of  Lieutenant  R.  H. 
Pratt,  United  States  Army,  for  the  value  of  a  horse  taken  and  killed  by 
Comanche  Indians  in  1869,  $200. 

The  testimony  adduced,  in  my  judgment,  sustains  the  charge.  On 
presentation  of  the  case  to  the  Comanches  in  council,  by  the  United 
States  agent,  Lauiie  Tatum,  in  accordance  with  the  requirement  of  the 
seventeenth  section  of  the  intercourse  act  of  June  30,  1S34,  respecting 
claims  for  depredations  by  Indians,  they  admitted  killing  the  horse,  but 
refused  to  make  satisfaction. 

I  respectfully  recomiuend  favorable  consideration  of  the  claim,  and 
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that  it  be  laid  before  Confess  for  the  actioa  of  that  body,  ander  the 
fourth  section  of  the  act  making  appropriations  for  the  Indian  Depart- 
ment, approved  July  15,  1870. 

Very  respectfully,  your  obedient  servant,   * 

H.  R.  CLUM, 
Acting  Commissioner, 
Hon.  C.  Delano, 

Secretary  of  the  Interior. 


Office  Kiowa  Agency, 
Indian  Territoryy  Vlth  Month  5,  1870. 

Friend  E.  HoAa,  Superintendent  :  The  accompanying  claim  of 
Lieutenant  R.  H.  Pratt  for  one  horse  was  presented  in  council  to  the 
Indians.  The  Comanches  admit  killing  the  horse,  but  refuse  to  make 
satisfaction. 

Respectfully, 

LAURIE  TATUM, 
United  States  Indian  Agent. 


Fort  Sill,  Indian  Territory,  July  27, 1870. 

Sir  :  I  have  the  honor  to  sabmit  the  foUowing  statement  and  application  to  the 
Indian  Department : 

When  I  went  on  leave  of  absence  in  October,  1869, 1  left  my  horse  to  be  taken  care 
of  in  the  company.  I  prized  him  highly,  and  in  fact  refused  two  hundred  dollars  for 
him  just  before  going  away,  because  I  knew  I  could  not  replace  him  for  that  sum.  I 
did  not  return  until  last  mouth. 

The  horse  was  lost  from  the  herd  as  explained  by  affidavit  of  Sergeant  Stone,  and  I 
am  assured  that  every  effort  possible  was  made  for  his  recovery,  but  with  no  success. 

I  do  not  wonder  that  the  Indians  were  loth  to  part  with  him,  as  he  was  by  far  the 
best  saddle-horse  in  the  six  companies  of  cavalry  serving  at  this  post. 

All  the  circumstances  attending  the  loss  that  can  be  elicited  are  given  in  the  papers 
appended  hereto,  and  you  wiU  be  able  to  see  where  the  responsibility  for  his  loss  and 
death  lies. 

I  claim  that  the  Indian  Department  should  reimburse  me  to  the  extent  of  two  hun- 
dred dollars  for  the  loss,  under  the  existing  treaty  between  the  United  States  and  the 
Comanches,  and  request  your  action  to  that  end. 

I  have  never  maiie  any  effort  to  retaliate  upon  the  Indians,  or  to  recover  from  them 
for  the  loss  in  qnestion. 

I  have  the  honor  to  be,  very  respectfully,  your  obedient  servant, 

R.  H.  PRATT, 
First  Lieutenant  Tenth  Cavalry,  Brevet  Captain  United  States  Army, 

Laurie  Tatum,  Esq., 

United  States  Indian  Agent  for  KiowaSy  Comanches,  and  Apaches, 


Personally  appeared  before  me,  Brevet  Colonel  W.  W.  Sanders,  captain  Sixth  In- 
fantry, judge  advocate  general  court-martial.  Sergeant  Arthur  Stone,  Company  D, 
Tenth  Cavalry,  who,  being  duly  sworn,  deposes  and  says: 

That  on  the  12th  day  of  November,  1869,  I  was  in  charge  of  the  horses  of  D  Com- 
pany, Tenth  Cavalry,  while  they  were  on*,  ^-azing  near  iort  Sill,  Indian  Territory ; 
that  while  they  were  bein^  watered  in  Medicine  Bluff  Creek,  the  horses  of  Company 
C,  Tenth  Cavalry,  were  driven  into  the  same  place  for  water,  and  the  two  herds  com- 
ing together  created  a  temporary  confusion,  during  which  a  large  sorrel  horse  belong- 
ng  to  Brevet  Captain  R.  H.  Pratt,  first  lieutenant  of  the  company,  got  separated  from 
ihe  herd  and  lojt.  After  getting  the  herd  quiet  again,  I  looked  thoroughly  for  the 
horse  in  the  vicinity,  but  was  unable  to  find  him.    I  reported  the  loss  to  the  first  ser- 

feant  of  the  company  about  two  hours  after  it  occurred,  and  he  sent  me  two  men  to 
elp  look  for  the  horse,  and  under  my  instruction  they  made  diligent  and  extended 
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search.  They  reported  that  they  heard  from  Indians  of  the  horse  going  up  Cache 
Creek  i^th  some  Indian  ponies,  but  did  not  feel  justified  in  going  so  far  away  without 
orders  ;  that  the  search  ior  the  horse  was  continued  for  several  days,  and  information 
that  the  Comanche  Indians  in  camp  ten  or  twelve  miles  from  Fort  Sill  up  Cache  Creek 
had  him,  was  received.  A  short  time  after  that  I  heard  that  the  horse  had  been  killed 
by  the  Indians. 

ARTHUR  STONE. 

Sworn  to  and  subscribed  before  me  at  Fort  Sill,  Indian  Territory,  this  26th  day  of 
July,  1870. 

W.  W.  SANDERS, 
Bvt.  Col.  U,  8.  A.y  Capt,  Sixth  U.  S.  Ii^.,  Judge  Advocate  G.  C.  M, 


Personally  appeared  before  me,  Brevet  Colonel  W.  VV.  Sanders,  captain  Sixth  Infantry, 
jndge  advocate  general  court-martial,  Private  Henry  Johnson,  Company  D,  Tenth  United 
States  Cavalry,  who,  being  duly  sworn,  deposes  and  says : 

That  on  or  about  the  14th  day  of  November,  1869,  he  was  sent  to  look  for  a  large  sor- 
rel horse,  the  property  of  Brevet  Captain  R.  H.  Pratt,  first  lieutenant  Tenth  Cavalry, 
and  which  had  been  lost  from  the  herd  two  days  previous:  that  he  got  a  Comanche  In- 
dian who  could  talk  English  to  go  with  and  assist  him  in  tne  search  ;  that  they  went  to 
the  Comanche  cam^  up  Cache  Creek,  ten  or  twelve  miles  from  Fort  Sill,  Indian  Territory, 
and  that  on  inquiring  they  found  that  the  horse  had  been  picked  up  by  the  Indians 
in  camp  there,  and  was  then  in  their  herd  about  two  miles  away;  that  he  was  informed 
he  could  not  have  the  horse  without  paying  something  for  him,  and  having  no  money, 
he  returned  to  Fort  Sill  and  reported  to  Lieutenant  Doyle,  then  in  command  of  the 
company. 

bU 
HENRY  -f  JOHNSON, 
mark. 

Witness :  W.  W.  Sanders, 

Captain  Sixth  Infantry f  Brevet  Colonel, 

Sworn  to  and  subscribed  before  me  at  Fort  Sill,  Indian  Territory,  this  26th  day  of 
July,  1870. 

W.  W.  SANDERS, 
Brevet  Col.  U.  S.  A.,  Capt.  Sixth  Infantryy  Judge  Advocate  G.  C.  M. 


Personally  appeared  before  me.  Brevet  Colonel  W.  W.  Sanders,  captain  Sixth  Infantry, 
judge  advocate  general  court-martial,  Ka-habbe-wath,  a  Pene-teth-ca  Comanche  Indian, 
to  nie  well  known,  who  deposes  and  says : 

That  early  last  winter,  having  lost  some  of  his  horses,  he  was  out  looking  for  them, 
when,  about  fifteen  miles  up  Cache  Creek  from  Fort  Sill,  he  discovered  a  large  sorrel 
horse  with  a  blaze  face,  which,  on  being  described  to  him,  he  believes  to  have  been  the 
sorrel  horse  owned  by  Captain  R.  H.  Pratt,  first  lieutenant  Tenth  Cavalry,  which  had 
been  lost  while  on  herd  near  Fort  Sill,  Indian  Territory,  but  a  short  time  previous.  At 
the  time  first  seen,  the  horse  was  standing  up  and  badly  wounded.  He  went  back  to 
camp  and  reported  to  Qui-ne-habbe,  and  the  next  day  he  and  Qui-ne-habbe  went  to 
the  place  and  found  the  horse  dead,  and  upon  examination  found  it  to  be  an  arrow 
wound,  and,  looking  for  tracks  near,  tbey  found  prints  of  Comanche  moccasins,  and 
concluded  the  horse  bad  been  killed  by  some  Indian  or  Indians  of  that  tribe.  Upon 
further  examination,  we  found  that  a  clay  bank-colored  mare,  which  we  recognized  as 
belonging  to  Captain  J.  W.  Walsh,  Tenth  Cavalry,  had  also  been  shot  withan-ows  near 
by  the  horse. 

KA-HABBE-WATH,  his  -f  mark. 

Witnesses :  O.  H.  Moork, 

Brevet  Lieut.  Col.  and  Captain  Sixth  Infantry. 
Geo.  T.  R0BIN8ON, 
Captain  Tenth  Cavalry. 

I  have  faithfully  and  truly  interpreted  the  foregoing. 

H.  P.  JONES,  Unit^  States  Interpreter. 

Sworn  to  and  subscribed  before  me  this  25th  day  of  July,  1870,  at  Fort  Sill,  Indian 
Territory. 

W.  W.  SANDERS, 
Brevet  Col.  U.  8.  A.y  Capt.  Sixth  If^antry,  Judge  Advocate  G.  C.  M. 
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PewonBlly  appeared  before  me,  W.  W.  Sanders^  brevet  colonel  United  States  Army, 
captain  Sixth  Infantiy,  judge  advocate  general  court-martial,  tbe  underHigned,  H.  P. 
Jones,  United  States  Inuian  interpreter,  to  me  well  known,  who,  being  duly  sworn, 
deposes  and  says : 

That  he  was  cognizant  of  the  loss  of  Captain  Pratt's  horse  in  November,  1869 ;  and 
being  reqnested  to  make  inquiries  among  the  Indians  for  the  horse,  he  done  so,  and  was 
informed  by  Qui-ne-habbe,  one  of  the  cliiefs  of  the  No-co-nee  Couianches,  who  is  since 
deceased,  and  Ka-hab-be-wath,  a  Pene-teth>ca  Comanche,  that  tliey  had  found  ahorse 
shot  with  arrows  about  fifteen  miles  above  Fort  Sill,  which  suited  exactly  the  descrip- 
tion of  Captain  Pratt's  horse;  that  tbey  believed  the  horse  to  have  been  shot  by  two 
young  Cooch-cho-teth-ca  Comanches,  who  had  been  in  with  Wow-way  a  few  days 
before  drawing  rations.  They  were  led  to  this  belief  by  finding  the  trail  of  a  small 
mule  near,  which  answered  the  description  of  a  mule  rode  by  one  of  tlie  young  men. 

H.  P.  JONES,  United  St4ite8  Interpreter, 

Sworn  to  and  subscribed  before  me  at  Fort  Sill,  Indian  Territory,  this  25th  day  of 
July,  1870. 

W.  W.  SANDERS, 
Brevet  Coh  U.  8*  J.,  Copt,  Sixth  Infantry^  Judge  Advocate  G.  C  if. 


Fort  Sili^  Indian  Territory. 

Personally  appeared  before  me,  the  undersigned,  William  £.  Doyle,  second  lieutenant 
Tenth  Regiment  United  States  Cavalry,  who,  being  duly  sworn,  deposes  and  says  : 

That  on  or  about  the  l'2th  day  of  November,  lri6i),  a  horse,  the  property  of  Brevet 
Captain  R.  H.  Pratt,  first  lieutenant  Tenth  United  States  Cavalry,  was  taken  from  its 
henling  ground,  near  Fort  Sill,  by  Indians,  it  being  necessary  at  the  time  to  herd  the 
horses  on  account  of  the  scarcity  of  forage.  At  tiie  time  tlie  horse  was  taken,  all  the 
Indians  attached  to  the  Kiowa  and  Comanche  agency  were  at  peace  with  the  Oovem- 
ment.  Captain  Pratt  was  absent  from  Fort  Sill  at  the  time,  and  I  endeavored  to  find 
what  became  of  the  horse.  The  Indian )  informed  me  that  a  horse  answering  the  de- 
scription of  Captain  Pratt's  horse  was  at  the  No-co-nee  camp,  sixteen  miles  from  Fort  Sill. 
I  sent  a  man  to  look  for  the  horse,  and  he  returned  and  informed  me  that  the  Indians 
wonld  not  let  him  have  the  horse.  Shortly  afterward  Qui-ue-habbe,  a  head-man  of 
the  No-co-nee  Comanches,  told  me  that  the  horse  was  dead ;  that  two  young  men  of  the 
Cooch-cho-teth-ca  band  of  Comanches  got  that  horse  and  a  pony,  and  as  they  c<ni1d 
not  agree  upon  a  division  of  the  horses,  they  killed  them  both  to  prevent  ill-feeling, 
such  being  the  Comanche  rule  in  those  cases.  Other  Indians  of  the  Pene-teth-ca 
band  of  Comanches  also  told  me  of  the  horse,  and  some  of  them  had  seen  the  horse  in 
camp  at  Fort  Sill  frequently  and  knew  that  it  belonged  to  Captain  Pratt.  Among  the 
latter  was  a  Pene-teth>ca  man,  named  Pur-ra-hab-ey«  From  the  time  that  the  man 
came  in  and  told  me  that  the  Indians  would  not  let  him  have  the  horse  until  I  heard 
of  the  horse  being  killed  was  about  three  weeks,  I  think;  and  during  that  time  I  was 
carrying  on  negotiations  for  the  horse  with  Indians,  and  had  offered  quite  a  large 
reward  for  his  recovery.  During  this  time,  and  at  the  time  the  horse  was  taken,  I  was 
in  command  of  D  Company,  Tenth  Cavalry,  of  which  Brevet  Captain  R.  H.  Pratt  was 
first  lieutenant. 

WM.  E.  DOYLE, 
Second  Lieutenant  Tenth  United  States  Cavalry* 

Witness:  J.  W.  Walsh, 

Captain  Tenth  Cavalry* 

Fort  Snx,  Indian  Territory. 

Sworn  and  subscribed  to  before  me  at  Fort  Sill,  Indian  Territory,  this  26th  day  of 
July,  1870. 

W.  W.  SANDERS, 
Captain  Sixth  Infantryy  Brevet  Colonel  U,  S.  A»,  Judge  Advocate. 


Fort  Sill,  Indlan  Territory, 

July  26,  1870. 

This  certifies  that  I  was  well  acqnainted  with  the  qualities  of  the  large  sorrel  horse 
belonging  to  Brevet  Captain  R.  H.  Pratt,  first  lieutenant  of  my  company,  which  was 
lost  while  on  herd  in  November  last ;  that  I  considered  him  one  of  the  finest  animals  at 
this  post,  and  in  my  opinion  two  hundred  dollars  was  beneath  his  value. 

J.  H.  WALSH, 
Captain  Tenth  CawUryf  Cinnmanding  D  Company. 
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Fort  Sill,  Indian  Territory, 

July  26,  1870. 

Lieutenant  :  In  answer  to  your  qnestions  I  would  say  that  I  do  remember  well  your 
laree  sorrel  horse,  taken  by  Indians  at  this  post  last  fall.  I  do  not  think  he  could  be 
replaced  for  a  less  amount  than  two  hundred  dollars ;  would  have  been  willing  to  have 
^iven  you  that  price  for  him  at  any  time. 

GEO.  T.  ROBINSON, 
Captain  Tenth  Cavalry. 
Brevet  Captain  R.  H.  Pratt, 

First  Lieutenant  Tmth  Cavalry, 


Fort  Snx,  Indian  Territory, 

July  27,  1870. 

At  the  request  of  Captain  Pi'att,  Tenth  Cavalry,  regarding  the  value  of  a  private 
horse  taken  and  killed  by  Indians,  at  or  near  this  post,  I  consider  him  well  worth  two 
hundred  dollars,  and  would  be  willing  to  pay  said  price  for  such  a  horse. 

ROBERT  GRAY, 

Captain  Tenth  Cavalry, 

H.  Ex.  7 2 


42d  CoNaRESS, )     HOUSE  OF  REPKESENTATIYES.      (  Ex.  Doc. 
Ist  Session.     /  (    No.  8. 


APPROPRIATIONS  FOR  HORSES  LOST. 


LETTER 


FROM 


THE   SECRETARY  OF  ¥A:R, 


IN  RELATION  TO 


An  appropriation  for  payment  for  horses^  d;c.,  lost  while  in  the  military 

service. 


March  21,  1871. — Referred  to  the  Committee  on  Appropriations  and  ordered  to  be 

printed. 


War  Departivient, 
Washington  City,  March  17, 1871. 

Sib:  I  have  the  honor  to  inclose  herewith  a  communication  this  day 
received  from  the  Third  Auditor  of  the  Treasury,  together  with  a  copy 
of  the  portion  of  my  additional  estimate  made  for  the  fiscal  year  ending 
June  30,  1872,  to  meet  the  class  of  claims  referred  to  therein,  which 
have  heretofore  been  considered  as  indefinite,  and  have  been  paid  out 
of  any  money  in  the  Treasury  not  otherwise  appropriated. 

The  last  Congress  having  failed  to  make  any  provision  therefor  after 
the  30th  June,  1871,  the  payment  of  these  claims  must  cease,  unless  the 
present  Congress  shall  make  the  necessary  appropriation. 
Very  respectfully, 

WM.  W.  BELKNAP, 

Secretary  of  War. 

The  Speaker  of  the  House  of  Representatives^  Washington* 


Treasury  Department, 
Third  Auditor'^s  Office,  March  16,  1871. 

Sir  :  By  section  4  act  July  12,  1870,  entitled  "An  act  making  appro- 
priations for  the  legislative,  executive,  and  judicial  expenses  of  the  Gov- 
ernment for  the  year  ending  the  thirtieth  of  June,  eighteen  hundred 
and  seventy-one,"  the  appropriation  to  pay  for  horses,  &c.,  lost  while  in 
the  military  service,  under  the  provisions  of  section  one  and  seven  of 
act  March  3, 1849,  is  repealed ;  and  it  is  evident  that  the  same  section 
provides  that  appropriations  for  such  pay  may  be  made  annually,  upon 
-estimates  made  in  the  usual  manner,  and  it  appears  to  have  been  the 
intention  of  Congress  to  make  such  appropriation.    By  letter  of  this 


2  APPROPRIATIONS   FOR    HORSES    LOST. 

office  dated  October  3,  1870,  an  estimate  for  the  amount  required  to  pay 
for  horses,  &c.,  lost  in  the  service,  was  submitted  to  you;  but  it  appears 
that  the  appropriation  was  not  made  in  the  Army  appropriations  for  the 
year  ending  June  30,  1872,  and  if  no  appropriation  is  made,  the  settle- 
ment of  claims  made  under  the  provisions  of  said  sections  must  cease 
on  the  30th  of  June,  1871. 

I  have  the  honor,  therefore,  to  request  information  as  to  what  your 
views  and  intentions  are  in  regard  to  the  matter.    If  it  was  intended 
that  the  appropriation  should  be  ma^le,  it  is  suggested  that  the  attention 
of  Congress  should  be  called  to  it  as  soon  as  practicable. 
Very  respectfully, 

ALLAN  EUTHERFORD, 

Auditor. 
Hon.  W.  W.  Belknap, 

JSecretary  of  War, 


ExtrcLCt  from  an  estimate  of  *^  adeUtional"  appropriations  submitted  by  the  Ifar  Department, 

October  28,  1870,  for  the  fiscal  year  ending  June  30,  187*2. 


GeDerol  object — title 
of  appropriation. 


Horsea  and  other  prop- 
perty  lost  in  militarv 
service. 


Detailed  object  of  expenditure 
and  explanations. 


To  provide  for  the  payment  of 
horaraand  other  property  lost 
or  deetroved  in  the  military 
service  oi  the  United  States. 
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War  DEPART3IENT, 

Washington  City^  March  16,  1871. 

Sir  :  I  have  the  hoDor  to  transmit  herewith  a  copy  of  a  letter,  with 
inclosure,  of  the  Commissioner  of  the  Freedmen's  Bureau,  relative  to 
the  omission  on  the  part  of  the  last  Congress  to  appropriate  the  $100,000 
asked  for  to  enable  him  to  continue  the  payment  of  claims  of  colored 
soldiers  and  sailors  during  the  fiscal  year  of  1871-'72,  and  to  commend 
the  same  to  the  consideration  of  the  i^resent  Congress. 
Very  respectfully, 

\VM.  W.  BELKNAP, 

Secretary  of  War. 
The  Speaker  of  the  House  of  Bepresentatives^  Washington. 


Office  of  the  Commissioner  Bureau  of  Refugees, 

Freedmen  and  Abandoned  Lands, 

Washington  City,  March  4, 1871. 

Sir:  By  some  misunderstanding  the  last  Congress  cutoff  $100,000 
from  my  estimate,  on  account  of  payment  of  bounties  and  other  claims 
of  colored  soldiers  and  sailors,  after  it  had  been  reported  favorably  upon 
by  the  Committee  on  Appropriations.  Now,  as  there  is  no  existing  law 
for  their  payments  except  through  the  channel  of  this  Bureau,  I  am  now 
compelled  to  renew  my  estimate.  The  amount  asked  is  in  my  judgment 
absolutely  demanded  in  order  to  pay  the  certificates  as  fast  as  they  are 


2  APPROPRIATIONS   FOR   CLAIMS   OF   COLORED   SOLDIERS. 

settled  at  the  Treasury  into  the  hands  of  the  claimants,  in  currency,  as 
by  law  required. 

I  am  sir,  very  respectfully,  your  obedient  servant, 

O.  O.  HOWARD, 
Brigadier  Oeneral  United  States  Army, 
Commissioner  Bureau  Refugees j  Freedmen  and  Abandoned  Lands. 

Hon.  Secretary  op  War, 

Wa^hingtonj  D.  C. 


APPROPRIATIONS   FOR   CLAIMS   OF   COLORED   SOLDIERS. 


•§ 


St 

s 
c 


-fpQ9dxa  JO  ^aofqo  p9nir(«>p 
i{0B9  aoj  paj{nDai  oq  [[Im. 


53  ;: 


A(^ 


s 

8 


2 


CO 


I 


&4 


O 


S 


01 

So 


IS 

.S 

s 

•r 


1 


.3 


S 


o  >. 
^  2 

C  bcS 

a-" 


a 
o 

a 


G 

a 
a 

s 

s 


o 


p 


§ 

■s 

cS 


T*? 


OWr^ 


? 


«  PS  ^  »o  «  ^ 


;Si 


'.a  f-4  r^  ol  >4 

bM^  0)  S  S  o 
h"  ►  ►  >  >  k 

<-^  S  p.o«ap.o« 

O  C  «t  4  4  es  08 

■♦*  s***  ■•*■*»  ••*  ♦» 

u  Au  u  w  u  w 

^D  ^C  ^d  ^W  ^d  *^  ^Q 


(1        »4    (4 

o    o  c 


o 


s 
O 


2  S 


^5 

c  c 

IT  O 
3  o  * 
©a  c 


•r 

B5 


o 


gas 
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LETTER 


FROM 


THE  SECRETARY  OF  THE  TREASURY, 


TRANSMITTING 


The  report  of  tlie  special  commissioner  for  the  collection  of  minifig  siatis- 
tics  in  tlie  States  and  Territories  west  of  the  Rocky  Mountains, 


March  21^  1871. — Referred  to  the  Committee  on  Mines  and  Mining  and  ordered  to  be 

printed. 


Teeasttey  Department, 
Washington^  D.  C,  March  IG,  1871. 
Sir:  I  have  the  hoDor  to  transmit  to  the  House  of  Representatives 
the  report  of  Eossiter  W.  Raymond,  special  commissioner  for  the  collec- 
tion of  mining  statistics  in  the  States  and  Territories  west  of  the  Rocky 
Mountains. 

Very  respectfully, 

GEO.  S.  BOUTWELL, 

Secretary  oj  the  Treasury, 
Hon.  James  G.  Blaine, 

Speaker  of  the  House  of  Representatives. 
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INTRODUCTORY. 


Washington,  March  16, 1871. 

Sni :  I  have  the  honor  to  transmit  herewith  my  report  on  mines  and 
mining  in  the  States  and  Territories  of  California,  Nevada,  Oregon, 
Idaho,  Montana,  Utah,  Arizona,  New  Mexico,  Colorado,  and  Wyoming. 
The  anticipations  of  an  increased  prosperity  of  the  mining  industry, 
expressed  in  my  last  report,  have  been  realized.  Not  only  the  aug- 
mented bullion  product,  a  discussion  of  which  will  be  found  in  the 
accompanying  report,  but  an  improved  tone  in  the  business  itself,  and 
the  progressive  reduction  of  the  burdensome  expenses  under  which  it 
has  labored,  bear  witness  of  substantial  gain. 

The  year  has  been  marked  by  comparatively  few  and  feeble  mining 
excitements,  such  as  have  in  other  times  caused  the  depopulation  of 
entire  districts,  and  the  emigration  of  vast  throngs  en  masse  to  the  new 
Eldorados.  Something  of  this  kind  is  the  necessary  consequence  of  the 
enterprise  of  the  free-footed  people  of  the  West;  it  is  by  "stampedes" 
that  all  om*  new  States  and  Territories  have  been  explored  and  settled, 
but  the  waste  and  friction  of  the  process  are  so  great  that  we  may  be 
in^teful  for  its  gradual  subsidence  into  the  forms  of  slower  and  more 
regular  progress. 

The  movements  of  the  year,  more  detailed  accounts  of  which  will  be 
found  in  the  following  pages,  may  be  briefly  enumerated  as  follows  : 

The  gold  mines  of  Southern  California,  near  San  Diego,  discovered  in 
1869,  were  the  scene  of  some  excitement  and  activity  early  in  the  follow- 
ing season. . 

The  silver  discoveries  in  the  Burro  Mountains,  on  the  confines  of  New 
Mexico,  attracted  much  public  attention,  but  it  was  speedily  shown  that 
these  mines  require  capital  for  their  development,  and  do  not  invite  the 
penniless  adventurer. 

Eumors  of  rich  placers  on  Peace  Eiver,  far  in  the  interior  of  British 
Columbia,  w^ere  in  circulation  early  in  the  season,  but  the  memory  of 
Eraser  River,  and  its  disastrous  "  stampede,"  seems  to  have  quenched 
the  zeal  even  of  those  adventurous  souls  who  generally  find  the  greatest 
charm  of  a  new  discovery  in  its  remoteness  and  inaccessibility. 

Sev^eral  thousand  miners  were  attracted  to  the  bars  of  Snake  River, 
mostly  from  other  districts  of  Idaho ;  but  this  region  is  so  near  the  rail- 
road that  the  equilibrium  of  population  was  soon  established,  and  a 
manufactured  excitement  was  impossible.  Such  artificial  enthusiasms 
are  usually  due  to  two  causes :  first,  the  presence  of  a  crowd  of  unem- 
ployed, adventurous,  and  sanguine  men,  who  keep  up  their  courage, 
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moreover,  because  they  cannot  get  away ;  and,  secondly,  to  the  mer- 
chants who  have,  at  great  cost,  carried  stocks  of  goods  to  the  new  dis- 
tricts, and  who  naturally  encourage,  by  every  means,  the  maintenance 
of  the  public  interest  and  the  increase  of  the  population.  Rapid  com- 
munications and  cheap  freight  paralyze  both  these  sources  of  excitement, 
Both  the  motive  and  the  means  of  creating  false  impressions  of  the  extent 
and  value  of  the  new  discoveries  are  measurably  taken  away,  and  the 
level  of  truth  is  reached  after  comparatively  few  and  feeble  oscillations. 

The  progress  of  developments  upon  the  Comstock  lode  gives  better 
promise  for  the  future,  and  strengthens  the  opinion  I  have  formerly  ex- 
pressed that  this  vast  fissure  will  be  found  metalliferous  at  greater  depths 
th«an  any  yet  attained. 

Meanwhile  other  parts  of  Nevada  have  sprung  into  sudden  import- 
ance. The  operations  of  one  or  two  large  companies  at  Meadow  Valley, 
and  the  base-metal  smelting  operations  of  Eureka,  have  added  heavy 
sums  to  the  bullion -product  of  the  State.  At  Austin,  Mineral  Hill, 
and  elsewhere  the  Stetefeldt  furnace  has  been  steadily  in  operation,  suc- 
cessfully treating,  at  a  great  saving  in  the  cost  of  chloridization,  large 
quantities  of  refractory  silver  ores,  and  establishing  itself  as  the  most 
important  of  recent  improvements  in  American  metallurgy. 

The  Territory  of  Utah  has  witnessed  a  sudden  and  rapid  development 
of  silver  mining,  facilitated  by  the  railroad  connections,  which  permit 
the  shipments  of  ores  and  low-grade  bullion.  The  comparative  cheap- 
ness of  wages,  the  comparatively  populous  settlements  of  the  region,  the 
advanced  condition  of  agriculture,  and  the  now  not  unfavorable  attitude 
of  the  Mormon  authorities  toward  mining,  combine  to  relieve  this  young 
industry  in  Utah  from  many  of  the  disabilities  which  have  attended  its 
introduction  elsewhere  in  the  West. 

In  Colorado  the  principal  novelty  of  the  year  was  the  development  of 
the  silver  mines  in  the  Caribou  or  Grand  Island  district.  What  will  be 
the  future  importance  and  extent  of  this  group  of  mines  is  at  present 
uncertain.  Two  or  three  undeniably  valuable  and  productive  lodes  have 
been  opened. 

For  further  particulars  as  to  all  these  mining  fields,  together  with 
others  of  greater  age  and  more  familiar  fame,  I  respectfully  refer  you  to 
the  accompanying  report. 

The  labor  question,  involving  rates  of  wages,  length  of  working  shifts, 
and  other  issues  between  laboring  miners  and  employers,  has  received, 
in  many  localities  of  the  Pacific  slope,  a  peaceful  though,  perhaps,  but 
temporary  adjustment.  The  general  result  of  the  disputes  and  conflicts 
of  1869  has  been  the  reduction  of  wages,  which  the  conditions  of  min- 
ing enterprises  imperatively  demanded,  and  the  cheapness  of  provisions 
and  clothing  rendered  reasonable.  The  miners'  leagues,  however,  still 
exist  in  many  places,  and  continue  a  more  or  less  successful  resistance  to 
the  inevitable  fall  in  the  price  of  labor.  Their  most  unreasonable  de- 
mand has  been  for  equal  pay  to  all  classes  of  miners,  without  regard  to 
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the  skill  required  of  them  or  the  danger  to  which  they  are  exposed. 
This  is  a  suicidal  policy,  and  I  feel  sure  that  it  will  be  everywhere  aban- 
doned in  the  end  by  the  workingmen  themselves. 

The  gradual  extension  of  "single-hand  drilling,"  and  the  changes 
in  administration  which  it  frequently  involves,  have  suggested  in  some 
quarters  the  employment  of  Chinese  labor  underground.  It  is  not  my 
purpose  to  enter  upon  the  discussion  of  the  so-called  "  Chinese  ques- 
tion." Indeed,  I  feel  that  this  subject  is  hardly  in  a  condition  to  be 
properly  discussed.  Before  argument  can  be  made  conclusive,  it  is 
necessary  that  a  basis  of  ascertained  and  acknowledged  facts  shall  be 
obtained;  and  this  vitally  essential  preliminary  has  been  thus  far  fla- 
grantly neglected  by  the  disputants  upon  the  question  named.  Inflamed 
by  political  and  other  jealousies,  each  party  has  dealt  in  wholesale  asser- 
tion, and  each  has  endeavored  to  suppress  the  facts  not  favorable  to  its 
position.  So  long  as  there  is  a  dead-lock  of  contradiction  as  to  the  num- 
ber, character,  habits,  and  capacities  of  the  Chinese  in  this  couutrj-, 
there  can  be  nothing  definitely  settled  as  to  our  duty  and  policy  toward 
them.  I  purpose  at  present  merely  to  contribute  some  facts  with  regard 
to  their  employment  as  miners. 

Since  most  of  the  Chinese  in  the  United  States  are  engaged  in  pla<ier- 
mining  on  their  own  account,  it  is  evident  that  they  are  well  adapted 
for  success  in  that  bi*anch.  Indeed,  it  is  universally  acknowledged  that 
they  work  with  greater  economy  than  the  whites.  In  most  cases,  they 
buy  up  abandoned  claims,  and  reopen  them  with  profit. 

But  deep  mining  is  quite  a  different  matter,  and  requires  a  different 
kind  of  skill.  A  knowledge  of  the  varying  hardness,  tenacity,  and 
cleavage  of  rock  and  vein-stuff,  and  of  the  force  of  explosives  and  their 
effects,  is  required  in  this  work,  if  the  greatest  result  is  to  be  obtained 
from  a  given  expenditure  of  labor  and  material.  Moreover,  a  consider- 
able amount  of  muscular  strength  and  endurance  is  demanded  by  the 
incessant  and  intepse  labor  of  wielding  the  sledge  or  hammer. 

The  experience  of  the  Central  Pacific  Eailroad  Company,  which  em- 
ployed Chinese  in  the  construction  of  tunnels,  first  called  attention  to 
their  qualifications  in  this  direction.  A  number  of  attempts  have  since 
been  made  to  introduce  them  into  mines,  and  generally  without  perma- 
nent success.  Sometimes  the  trouble  has  been  the  hostility  of  other 
miners,  sometimes  the  difficulty  of  managing  the  Chinamen  themselves. 

At  Silver  Peak,  Nevada,  the  entire  force  in  the  Red  Mountain  mines 
is  said  to  have  been  at  one  time  Chinese ;  but  I  understand  that  a  change 
has  been  made,  and  white  miners  are  now  employed  for  a  part  of  the 
work. 

The  miners  in  Morey  district,  Nevada,  were  last  year  Chinese,  under 
a  white  foreman ;  and  the  manager  declares  that  they*  gave  him  perfect 
satisfaction,  doing  as  well  as  an  equal  number  of  white  men.  But  the 
foreman,  during  the  absence  of  the  manager,  discharged  the  whole  lot; 
and  no  more  have  been  engaged  up  to  this  time. 
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Tn  many  quavtz-mines  and  stamp-mills  throughout  the  West,  Chiuese 
labor  is  employed  for  certain  inferior  purposes,  such  as  dumping  cars, 
surface  excavation,  etc.  But  in  most  cases  there  is  little  gained  by  it, 
as  these  positions  could  probably  be  filled  as  well  and  as  cheaply  by 
boys,  old  men,  etc.,  from  non-celestial  climes.  The  best  region  for  as- 
certaining the  real  qualities  of  this  race  as  miners  is,  so  far  as  I  know, 
that  of  the  southern  mines  of  California.  In  Merced,  Mariposa,  and 
Tuolumne  Counties,  for  instance,  where  the  decadence  of  placer-mining 
has  removed  a  great  part  of  the  skilled  white  labor,  many  Chinese  have 
been  employed  for  years  in  quartz-mining.  Even  before  the  construc- 
tion of  the  Pacific  Railroad,  there  were  Chinese  miners  in  the  stopes  of 
the  Mariposa,  Josephine,  and  Pine-Tree  ;  and  in  these  noted  mines  they 
are  still  employed  to  a  greater  or  less  extent.  I  have  seen  in  the  Mari- 
posa whole  shifts  of  brawny  pig-tail  wearers,  some  of  whom  had  fol- 
lowed the  business  for  ten,  twelve,  or  fifteen  years. 

Putting  together  the  results  of  experience  in  all  quarters,  I  arrive  at 
the  following  conclusions: 

1.  Neither  praise  nor  condemnation  can  be  sweepingly  bestowed  upon 
Chinese  miners  as  a  class.  They  show  individual  character,  just  as 
other  people  do.  Calling  them  all  "John,''  and  treating  them  all 
alike,  is  a  measure  of  ignorance,  fatal  to  successful  management.  Even 
the  characteristics  which  they  appear  to  possess  in  common,  whether 
good  or  bad,  would,  I  think,  disappear  if  they  were  les^  rigorously  ex- 
cluded from  the  rest  of  the  world. 

2.  It  is  troublesome,  on  some  accounts,  to  run  a  mine  manned  entirely 
by  Chinese.  They  put  little  faith  in  the  promises  of  employers,  and  are 
pretty  certain  to  stop  work  if  not  promptly  paid.  Even  after  long  ex- 
l^erience  of  fair  dealing,  they  do  not  seem  to  acquire  confidence  in  this 
resi>ect;  and  they  remain  to-day,  as  the}^  always  have  been,  the  most 
reasonable  in  the  matter  of  wages,  and  the  most  unreasonably  exact  in 
the  matter  of  payment,  of  all  our  laborers.  No  doubt  this  distrust  is 
due  partly  to  the  difference  of  race,  partly  to  the  injustice  and  dishon- 
esty with  which  they  have  been  treated;  but,  whatever  be  the  cause, 
the  fact  is  palpable,  and  not  unfrequently  seriously  injurious  to  mining 
enterprises  in  remote  districts,  where  the  money  does  not  always  arrive 
just  in  time  for  pay-day,  and  where  the  miners,  once  lost,  cannot  be  im- 
mediately replaced. 

Another  obstacle  to  the  exclusive  employment  of  Chinese  is  the  fre- 
quency of  their  religious  festivals  and  holidays.  On  these  occasions, 
according  to  the  reports  of  employers  in  Mariposa  County,  they  leave 
the  mines  en  masse^  and  cannot  be  induced  to  work,  for  sometimes  a 
week  together. 

3.  Chinese  skilled  miners  are  quite  equal  to  those  of  any  other  race. 
In  some  instances  they  surpass  white  men  employed  in  the  same  mines^ 
The  number  of  those  who  have  had  sufficient  experience  to  give  them 
equal  advantages  in  the  comparison  is  of  course  small.    Apparently, 
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the  nataral  qualifications  of  the  race  for  this  cla^s  of  work  are  very 
great;  but  it  should  be  borne  in  mind  that  only  those  Chinese  who  have 
a  fitness  for  it  are  likely  to  undertake  it,  while  many  white  men  pretend 
to  be  miners,  though  unskillful,  on  account  of  the  high  wages  paid  to 
that  class.  On  the  other  hand,  good  Chinese  miners  command  increased 
wages.  Already  they  are  paid  in  many  localities  nearly  as  much  as 
whites ;  and  there  is  no  reason  to  doubt  that  in  the  course  of  time  the 
equilibrium  will  be  established,  and  the  quantity  and  quality  of  labor, 
not  the  race  of  the  laborer,  will  become  the  measure  of  wages.  Chinese 
miners  are  now  receiving  $1  75  and  $2  per  day,  where  they  formerly 
worked  for  $1  and  $1  25. 

4.  In  hard  rock  they  do  best  with  "  single"  drills,  of  small  steel.  So  do 
all  miners.  The  use  of  the  small  single  drill  is  becoming  quite  general 
in  our  mines,  and  is  found,  where  circumstances  are  favorable,  to  effect 
a  large  saving  of  cost.  One  objection  to  it  is,  that  it  is  likely  to  involve 
underhand  stoping,  since  the  single-handed  drill  cannot  conveniently 
be  used  in  upward  holes ;  and  underhand  stoping  is  expensive  in  mines 
where  the  "deads''  are  packed  away  in  the  stopes,  and  where  much 
timbering  is  required  to^  support  the  hanging  wall.  Generally,  where 
small  drills  are  used,  the  quicker  explosives,  such  as  rifle-powder,  dyna- 
mite, Hercules  powder,  (a  mixture  of  nitro-glyceriue  and  common  pow- 
der.) etc.,  are  best. 

5.  The  greatest  superiority  of  good  Chinese  miners  over  European 
miners  is  their  fidelity.  Every  mining  captain  knows  that  the  latter, 
if  working  by  the  shift,  need  watching  to  prevent  them  from  idling, 
and,  if  working  by  contract,  have  a  hundred  ways  of  getting  the  better 
in  the  bargain.  Now,  I  do  not  believe  this  to  be  a  national  character- 
istic. It  is  simply  professional.  When  Chinamen  shall  have  worked 
underground  for  a  generation  or  two,  they  also  may  have  acquired  these 
peculiarites.  For  the  present,  however,  it  is  certainly  true  that  they 
are  far  more  earnest  and  faithful  than  any  other  miners.  In  every  de- 
partment they  enjoy  the  universal  reputation  of  conscientious  fidelity. 
Apart  fipom  every  other  advantage  or  disadvantage  attendant  upon 
their  employment,  apart  from  the  discrepancy  in  wages,  even,  this  one 
attribute  of  fidelity  to  the  interests  of  the  employer  will  certainly  carry 
the  day  for  the  almond-eyed  laborers,  if  our  white  workmen  do  not 
recognize  the  danger  in  which  they  stand,  and  avert  it  by  far  more  sen- 
sible means  than  they  have  hitherto  employed.  Good  workmen,  engaged 
in  avocations  which  require  skill  or  involve  peril,  must  be  allowed  to 
receive  higher  wages  than  their  comrades.  Ambitious  workmen  must 
be  free  to  work  extra  hours,  to  take  odd  jobs,  to  save  money  for  the 
purposes  of  study,  self-improvement,  and  advancement,  and  all  work- 
men must  maintain  and  manifest  a  desire  to  earn  what  the}'  receive. 
These  natural  laws  being  defied,  the  disastrous  result  will  be  inevitable, 
no  matter  how  long  it  is  |)ostponed ;  and  the  punishment  will  fall  hea.vi- 
est,  as  it  always  does,  upon  the  poor.    No  country,  where  the  common 
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laborer  receives  as  mucli  as  the  skilled  laborer,  can  be  said  to  have  its 
industry  placed  on  a  secure  basis ;  and  no  country  in  which  every  man 
cannot  freely  sell  his  labor  in  the  market  to  the  employer  of  his  own 
choice  is  tnily  free  or  likely  to  be  permanently  prosperous. 

Both  political  parties  on  this  coast  appear  to  be  afraid  to  speak  the 
truth  on  the  Chinese  question.  They  have  settled  on  a  convenient  fic- 
tion, and  they  vigorously  denounce  the  importation  of  "coolies."  But 
the  Chinese  here  are  not  coolies.  They  are  quite  ready  to  accept  the 
best  wages  they  can  get.  They  even  combine,  like  other  folks,  in 
unions,  where  that  is  possible.  I  am  told  that  the  Chinese  washermen 
of  San  Francisco  have  a  union  and  a  fixed  rate  of  prices;  and  it  is  even 
reported  that  when  some  traitorous  wretch  washed  shirts  below  the 
market  rate,  they  "  went  for  him  "  and  killed  him  at  once. 

I  repeat,  the  Chinese  will  maintain  their  hold  in  this  country,  if  they 
maintain  it  at  all,  not  by  the  cheapness,  but  by  the  excellence  of  their 
labor.  Their  wages  are  constantly  rising.  Before  long  they  will  receive 
everywhere,  as  they  do  now  in  many  localities,  as  much  as  any  man 
should  receive,  in  view  of  the  cost  of  provisions  and  clothing,  for  the 
same  character  of  work.  The  wages  question  is  temporary  and  will 
pass  away;  but  the  question  of  character,  industry,  and  skill  will  re- 
main and  constitute  the  true  and  dangerous  competition  of  the  future. 

The  sum  of  the  whole  matter  appears  to  be,  that  good  Chinese  miners 
are  highly  desirable ;  that  their  number  is  small ;  that  the  employment 
and  training  of  raw  hands  is  attended  with  considerable  inconvenience; 
that  the  best  system,  where  it  is  practicable,  is  to  include  two  or  more 
nationalities  in  one  mining  force ;  and,  finally,  that  the  question  of 
wages  will  probably  settle  itself  by  a  rise  in  the  demands  of  Chinamen 
and  a  fall  in  the  price  of  Christians.  This  is  the  present  aspect  of  the 
case ;  and  it  does  not  seem  likely,  under  all  the  circumstances,  that  the 
Chinese  will  either  be  universally  introduced  or  universally  excluded  as 
a  race.  Individuals  will  develop,  as  they  should  do  in  a  free  country, 
into  whatever  business  suits  them  best,  without  reference  to  their  birth 
or  blood.  If  this  seems  Utopian,  I  point  to  an  illustration  in  the  Wash- 
ington gold  mine,  near  Hornitos,  California,  where  a  white  superintend- 
ent, a  black  foreman,  and  a  force  of  yellow  miners  seem  to  do  very  well 
together.  Indeed,  one  might  expect  distinctions  to  disappear  under- 
ground, since  there  is  no  difierence  of  color  in  the  dark. 

An  event  of  considerable  importance  to  mining  engineers  and  metal- 
lurgists has  been  the  publication  of  the  volume  on  Mining  Industry,  of 
the  Report  of  the  United  States  Geological  Exploration  of  the  Fortieth 
Parallel.  The  careful  and  comprehensive  review  of  the  mining  and 
metallurgical  processes  of  some  of  our  principal  districts,  and  the  sketch 
of  their  geological  features  and  vein-phenomena,  possess  the  highest 
interest  and  value.  Unfortunately  the  edition  of  this  work  authorized 
by  Congress  is  too  small  to  bring  it  into  general  circulation  among  the 
communities  and  classes  most  directly  interested  in  its  contents.    I 
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have,  therefore,  thought  it  best  to  extract  from  it  some  of  the  most 
practically  useful  portions,  condensing  them  whenever  I  could  do  so 
without  material  ii\jury  to  their  sense,  and  adding  foot-notes  of  my 
own  whenever  I  desired  to  add  to  the  text  or  express  an  opinion  at 
variance  with  it. 

At  the  request  of  Greneral  Francis  A.  Walker,  Superintendent  of  the 
Census,  I  examined,  with  the  assistance  of  Mr.  A.  Eilers,  all  the  mining 
returns  of  the  assistant  marshals  from  the  States  and  Territories  covered 
by  this  report.  As  might  have  been  expected  from  the  imperfection  of 
the  law,  which  neither  authorizes  the  employment  of  experts  in  the  collec- 
tion of  the  statistics  of  any  manufacture  for  the  census,  nor  provides 
blanks  suitable  for  peculiar  industries  like  that  of  the  mining  and  re- 
duction of  ores,  these  returns  were  frequently  both  confused  and  incom- 
plete. A  careful  revision  and  much  correspondence  with  the  assistant 
marshals  has  doubtless  improved  them,  and  it  is  believed  that  when 
published  they  will  contain  much  information  of  value.  That  they  do 
not  represent  fully  the  mining  industry  of  the  West  may  be  inferred 
from  the  discrepancy  between  the  aggregate  number  of  miners  ac- 
counted for  on  the  "  manufacturing''  blanks  and  the  number  shown  by 
the  "occupation"  blanks.  This  subject  will  be  more  explicitly  discussed 
by  the  Superintendent  of  the  Census  in  the  volume  devoted  to  it. 
Meanwhile  I  am  indebted  to  the  census  returns  for  some  items  in 
corporated  into  the  accompanying  report,  chiefly  such  as  the  average 
wages,  product,  &c.,  of  certain  districts,  or  rather,  of  the  mines  in  those 
districts,  which  happened  to  be  included  in  the  assistant  marshals' 
returns. 

In  this,  as  in  every  former  report,  I  have  occasion  to  acknowledge 
with  gratitude  the  assistance  which  has  been  generously  extended  to 
me  in  many  quarters.  The  most  difficult  and  dangerous  portion  of  the 
field-work,  namely,  a  rapid  reconnaissance  of  the  mining  districts  of 
Arizona,  was  executed,  and  the  chapter  on  that  Territory  was  written, 
by  Mr.  A.  Eilers,  my  deputy,  to  whom,  likewise,  I  am  indebted  for  in- 
telligent and  zealous  cooperation  in  the  arrangement  of  materials  for 
other  chapters  of  the  report.  Mr.  W.  A.  Skidmore,  of  San  Francisco, 
traveled  for  me  as  extensively  as  time  and  means  would  permit,  among 
the  placer,  gravel,  and  cement  mines  of  California,  and  assisted  me 
greatly  in  the  conduct  of  correspondence  and  other  means  of  acquiring 
information  from  localities  which  it  was  impossible  to  visit  personally. 
Messrs.  Janin,  Hodges,  Wheeler,  and  many  others  in  San  Francisco ; 
Messrs.  Welters,  Von  Schulze,  Collier,  Eeichenecker,  and  others,  of 
Colorado;  Messrs.  Alexis  Janin,  Luckhardt,  McMurray,  Gray,  Boalt, 
Curtis,  Ha^n,  Van  Lennep,  and  others,  of  Nevada;  Messrs.  Atlee,  Hur- 
ley, and  Adams,  of  Idaho ;  Messrs.  McCormick,  Saflford,  Wasson,  and 
Tyng,  of  Arizona ;  Messrs.  Eeed,  Mills,  Einehart,  Eeynolds,  Packwood, 
and  others,  of  Oregon;  Messrs.  Eoberts,  Morrison,  and  others,  of 
Wyoming — these  are  but  a  few  names  out  of  many  which  I  do  not 
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ennmerate  here  in  fall,  sioce  I  have  given  credit  throngboot  the  TeiK)rt 
in  the  appropriate  places  to  all  who  have  contributed  to  its  pages. 

Free  transportation  was  furnished  to  me  in  my  official  capacity  by  the 
Central  Pacific  Kailroad  Company  and  the  Colorado  Stage  Company ; 
and  the  powerful  assistance  of  Wells,  Fargo  &  Co.'s  vast  express  sys- 
tem was  generously  placed  at  my  dis])osal  in  the  prosecution  of  many 
inquiries  which  would  otherwise  have  been  hopeless.  During  a  pro- 
longed experience  of  travel  west  of  the  Missouri  Biver,  I  have  never 
failed  to  receive  at  the  hands  of  the  agents  of  this  house  a  ready  per- 
sonal courtesy  and  a  most  intelligent  appreciation  of  my  work. 

No  one  can  be  more  sensible  of  the  imperfections  of  this  report  than 
I  am.  The  intense  labor  of  preparing  so  large  a  volume  in  so  short  a 
time  gives  rise  by  natural  reaction  to  a  dissatisfaction  in  the  mind  of 
the  author  greater  than  tha>t  which  the  casual  reader  is  likely  to  ex- 
perience. Tet  I  venture  to  hope  that,  in  spite  of  many  defects,  this 
volume  will  not  fall  behind  its  predecessors  in  interest  and  value. 
I  have  the  honor  to  be,  yours  respectfully, 

E.  W.  EAYMOND, 
United  States  Commissioner  of  Mining  Statistics. 

Hon.  George  8.  Boutwell, 

Secretary  of  the  Treasury. 
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CHAPTER  I. 


CALIFOESIA. 


SAN  DEEGO  COUNTY. 


For  the  first  time  this  county  has  entered  the  list  of  those  producing 
bullion,  and  though  the  shipments  are  as  yet  small,  they  bid  fair  to  im- 
prove rapidly. 

The  mines  are  situated  forty-two  miles  northeast  of  the  town  of  San 
Diego,  in  a  range  of  mountains  known  a«  the  Isabella  Mountains.  They 
were  discovered  late  in  the  fall  of  1869 — it  is  said  by  a  party  of  pros- 
pectors returning  from  Arizona — and  the  extraordinarily  rich  ore  from 
the  ledges  first  located,  among  which  the  Washington  seems  to  be  the 
most  prominent,  caused  considerable  excitement  on  the  Pacific  coast  in 
the  spring  and  early  summer.  This  threateued  to  grow  into  a  regular 
stampede  at  one  time,  but  subsided  soon  when  it  was  found  that  the 
riches  were  not  available  without  the  aid  of  considerable  capital.  Sev- 
eral districts  were,  however,  organized,  and  a  town,  Julian  City,  sprang 
up  at  once  in  the  heart  of  the  region. 

C.  A.  Luckhardt,  M.  E.,  who  visited  the  locality  early  in  1870,  reports 
to  me  the  following : 

Cuyamac  or  JuUan  mining  district  is  situated  in  San  Diego  County, 
California,  a  distance  of  forty-two  miles  by  stage-road,  in  a  northeasterly 
direction  from  San  Diego  City,  in  a  range  of  mountains  called  the  Santa 
Isabella  Mountains,  which  course  north  and  south,  lying  between  the 
Pacific  Coast  range  and  the  San  Bernardino  range  of  mountains,  and 
have  an  elevation  of  3,000  feet  above  sea-level.  It  was  located  in  the 
early  part  of  1870,  and  created  much  excitement,  caused  by  exag- 
gerations of  the  richness  of  the  gold  veins  discovered.  The  Cuyamac 
Mountain,  part  of  the  Santa  Isabella  Mountain,  is  thickly  covered  with 
nut-pine  timber,  abounds  in  sweet-water  springs,  and  has  many  very 
fertile  plateaux  covered  with  verdure.  Julian  City,  the  center  of  the 
district,  contains  about  two  hundred  houses  and  tents,  with  a  population 
of  four  hundred,  which,  however,  is  very  varying.  The  main  mass  of 
the  Cuyamac.  Mountain  consists  of  mica  slate  and  homblendic  por- 
phyry, coursing  northeast  and  southwest,  standing  almost  vertical,  and 
bounded  westward  by  basaltic  rocks,  which  have  overflowed  its  western 
boundary  of  garnet  porphyry.  The  veins  are  very  numerous,  lie  on  the 
western  and  southwestern  slopes  of  the  mountain,  and  run  in  almost 
every  conceivable  direction,  subject  to  the  irregularities  of  the  hom- 
blendic porphyry.  The  larger  veins  run  northeast  aiid  southwest  and 
are  imbedded  in  the  slate.  Their  dip  is  from  70°  east  to  almost  vertical. 
They  are  narrow  and  have  no  bold  outcrop,  and  only  in  places  have 
clearly  defined  walls  been  laid  open.  They  have  quartz  as  gangue,  and 
vary  from  ^  to  3  feet  in  width. 

Although  many  locations  have  been  made,  it  must  not  be  supposed 
that  each  represents  a  vein.  Many  claims  are  often  on  the  same  vein, 
and  many  have  nothing  more  than  a  few  detached  boulders,  embedded 
in  alluvium  and  debris,  for  a  foundation.  Gold  is  the  only  precious  metal 
which  the  veins  carry;  accompanying  it  are  traces  of  antimonblendei 
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which  has  been  erroueously  mistaken  for  silver  ore.  The  gold  occurs  in 
grains  and  also  in  thin  flakes,  and  is  about  790  fine.  It  is  disseminated 
very  sparingly  in  the  gangue,  but  occurs  in  rich  pockets  at  intervals. 
!No  base  metal  accompanies  the  gold;  the  quartz  is  in  most  instances 
perfectly  white  and  dense,  not  even  stained  by  iron,  although  pyrites 
occur  in  traces  in  some  veins.  Besides  many  others,  the  Washington, 
Hidden  Treasure,  Headen,  Helvetia,  are  the  most  noteworthy.  They  vary* 
from  18  inches  to  2J  feet  in  width,  and  have  yielded  rich  pockets  con- 
taining from  J  to  1 J  tons  of  ore,  but  their  average  ore  will  not  exceed  $25 
per  ton. 

Two  stamp-mills,  after  the  Washoe  pattern,  comprising  fifteen  stamps, 
have  been  erected  in  this  district,  and  are  doing  well  at  present.  The 
district  is  new,  and  explorations  in  depth  are  very  limited,  not  exceed- 
ing 80  feet  in  any  mine,  and  as  far  as  work  has  progressed  the  veins 
show  less  gold  in  depth  than  at  the  surface,  and  pockets  occur  less  fre- 
quently. In  this  respect  Cuymac  district  is  similar  to  the  Aurora  mining 
district  of  Esmeralda,  Nevada,  which  also  yielded  in  its  infancy  con- 
siderable gold  near  the  surface,  but  not  one  mine  has  ever  been  profit- 
ably worked. 

The  geological  features  of  the  country  lead  to  expect  substantial  veins 
which  will  last  in  depth,  but  they  are  narrow,  and  it  can  only  be  hoped 
that  through  economical  management  their  owners  may  meet  with  suc- 
cess and  be  enabled  to  explore  them  sufficiently  to  prove  their  actual 
merit. 

Leaving  Cuyamac  district  and  descending  the  southwestern  slope 
of  the  mountain  for  four  mile«,  the  low  hills  binding  the  Santa  Isabella 
Valley  are  encountered;  here  placer-mining  has  been  carried  on,  but 
abandoned,  the  gold  being  very  thin  and  flaky,  and  too  sparingly  depos- 
ited to  pay. 

Since  Mr.  Luckhardl^s  visit  more  mills  have  been  erected  in  this 
region,  among  which  is  a  Wilson  steam  stamp-mill.  It  commenced  to 
run  in  the  middle  of  June,  and  ran  most  of  the  time  until  November, 
though  it  had  to  lie  idle  often,  in  common  with  all  the  mills,  because 
there  was  no  ore  to  crush.  In  this  respect  the  San  Diego  gold  region  has 
undergone  the  same  experience  that  hundreds  have  gone  through  before, 
and  it  is  surprising  that  after  all  the  experience  gathered  elsewhere  these 
blunders  should  l^  repeated  to-day.  I  mean  the  erection  of  mills  far 
ahead  of  the  capacity  of  the  mines  before  the  latter  are  opened. 

Mr.  Dougine,  the  manager  of  the  Wilson  steam  stamp-mill,  has  made 
a  number  of  experiments  with  from  60  to  90  pounds  of  steam  and  a 
varying  number  of  drops,  &c.,  but  obtained  the  best  results  with  70 
pounds  of  steam  and  206  drops  per  minute.  On  August  10  he  cruvshed 
10  tons  800  pounds  of  Hayden  rock  in  eight  hours  forty-five  minutes, 
using  one  cord  of  wood,  (oak.)  On  August  11,  8,590  pounds  of  the 
hardest  rock  obtainable  were  crushed  in  five  hours,  with  65  pounds  of 
steam.  On  August  12,  with  68  pounds  of  steam,  to  crash  10,800  pounds 
of  ordinary  rock,  required  four  hours  fifty  minutes.  In  July,  51  tons 
were  crushed  in  forty-seven  hours.  The  average  amount  of  ore  which 
can  easily  be  crushed  in  a  day  (of  twenty-four  hours)  is  28  tons,  with  a 
No.  6  slot-screen,  and  using  not  over  three  cords  of  4-foot  wood ;  the 
average  consumption  of  fuel  is  one  cord  to  10  tons  of  ore.  The  durability 
of  the  mill  is  very  great,  no  breakage  having  occurfed,  and  there  being 
no  signs  of  any  probability  of  a  breakage.  In  every  part  the  mill  has 
worked  wonderfully  well.  It  took  just  six  days  to  set  up  the  machine 
ready  for  work.  It  is  simple,  durable,  economical,  and  efficient.  Taking 
these  points  into  consideration,  and  not  forgetting  its  comparatively 
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very  low  cost,  it  would  seem  that  the  mill  must  be  pronounced  a  great 
success.  It  is  thought  that,  at  San  Diego,  $6-ore  can  be  mined  and 
milled  at  a  profit  where  this  mill  is  used  and  the  same  party  owns  both 
mine  and  mill.  Four-foot  oak  costs  in  the  district  $3  per  cord,  and  for 
custom  work  the  mill  rates  are:  For  sample  lots,  $10  per  ton;  for  50-ton 
lots,  $7 ;  for  100  tons  and  upward,  $6  per  ton.  It -should  also  be  stated, 
in  connection  with  the  above  figures,  that  the  same  boiler  which  supplies 
the  steam  for  the  Wilson  stami)s  runs  two  steam  pumps,  one  for  feeding 
the  boiler,  and  one  for  pumping  back  the  water  from  the  settling-tank, 
this  last  being  necessary  on  account  of  the  rather  scanty  supply  of  that 
article. 

I  insert  the  following  milling  results  of  lots  of  ore  from  different  ledges 
in  the  district.  They  are  instructive  and  give  a  very  fair  idea  of  the 
richness  of  the  surface  ores  from  various  points : 

Amount  treated. 
Mine.  Tons.  Yield  per  ton. 

Lone  Star.. 7     $7  00 

Do 5     70  00 

Shamrock 7     3  50 

Eagle 10     2  90 

Do 5     2  75 

San  Diego 19     15  00 

Do 51     6  00 

Owen's 16     51  00 

Keystone 4     7  00 

High  Peak 10     42  00 

Sherman 4     4  82 

Hannon 3     3  50 

Pride  of  the  West H 31  00 

White  Fawn 3     0  37 

North  Star .....I...     6     4  50 

North  America 6     4  00 

Monitor 6     4  00 

EHa : 3     1  25 

Forty-Nine 12     12  50 

Haydeu 19     40  00 

Shipments  of  bullion  from  the  Julian  district  commenced  in  April,  and 
up  to  the  middle  of  September  $10,341  had  been  shipped  by  Wells, 
Fargo  &  Co.,  and  310  ounces,  worth  about  $18  per  ounce,  or  $5,580,  by 
Pauly  &  Son,  making  in  all  about  $16,000.  I  am  not  informed  as  to  the 
shipments  made  after  the  time  indicated,  but  in  December  it  was  re- 
ported that  little  or  no  rock  was  being  taken  out,  the  miners  lacking  the 
means  and  energy  to  develop  their  claims.  The  mills  were  making 
hardly  half-time,  and  it  was  feared  that  the  law-suit,  in  regard  to  the 
Cuyamac  grant,  which  threatened  to  deprive  the  miners  of  their  claims, 
would  be  decided  against  them.  I  have  not  learned  the  final  result  of 
the  suit,  but  am  informed  that  it  has  reached  its  termination  late  in  De- 
cember. 

SAN  BERNARDINO  COUNTY. 

As  far  as  actual  production  is  concerned,  this  county  has  little  to  boast, 
the  only  quartz-mining  enterprise  reported  being  that  of  G.  E.  Moore, 
at  Belleville,  who  took  dut,  with  six  men,  in  three  months,  120  ounces  of 
gold,  worth  $1,700. 

Of  higher  importance  are  the  late  discoveries  in  the  Clark  district, 
which,  together  with  the  mines  again  taken  up  in  the  Yellow  Pine 
district,  just  across  the  line,  in  Nevada,  have  caused  quite  a  stir  in  the 
Pacific  States. 
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The  following^  report  on  this  district  as  well  as  that  on  the  Amargoza 
district  is  from  the  i>en  of  Mr.  C.  A.  Luckhardt,  M.  E.: 

The  Clark  district  is  situated  thirty-three  miles  southerly  from  Yellow 
Pine,  in  San  Bernardino  County,  California,  on  the  eastern  slope  ot 
Clark  Mountain,  which  is  a  portion  of  the  Opal  Mountains.  It  was 
discovered  and  located  in  the  latter  part  of  1869,  and  contains  now 
probably  forty  settlers,  all  miners.  There  are  no  agricultural  lands,  but 
water  and  fuel  in  abundance.  It  is  worthy  of  record  on  account  of  the 
principal  lode  of  the  district,  the  ^  Copperworld.' 

The  Clark  Mountain  is  composed  principally  of  porphyries  broken 
through  by  belts  of  gabbro,  in  which  the  metalliferous  veins  of  the 
district  occur.  The  porphyry  belt  on  the  west  bounds  on  mica,  slate, 
and  syenite,  which  reach  to  the  lower  hills  of  the  western  boundaries 
of  the  Colorado  River  Valley,  formed  of  sandstones  and  slates. 

There  has  been  but  little  work  done  in  the  district  as  yet.  Several 
veins  have  been  located,  carrying  principally  copper  ores,  accompanied 
by  galena,  and  bearing  a  variable  percentage  (k  silver.  As  gangue 
matter,  quartz  occurs  principally ;  calcspar  is  subordinate.  The  Copper- 
world  is  a  stupendous  lode,  to  all  appearances  a  contact-vein,  having 
gabbro  above  and  porphyry  as  footwall.  It  crops  out  from  30  to  45  feet 
in  width,  for  600  feet  in  length,  carries  quartz  and  calcspar  as  vein 
matter,  and  copper  ore,  with  a  percentage  in  silver  varying  from  $30  to 
$100  per  ton,  with  some  galena  and  blende. 

As  yet  only  a  few  tons  of  ore  have  been  extracted  in  order  to  ship 
them  to  San  Francisco  for  experiment.  Ko  further  explorations  have 
been  made,  which  prevented  me  from  investigating  the  character  of  the 
vein  in  detail.  A  vast  amount  of  ore  stands  in  view,  averaging  38  per 
cent,  of  copper  and  $50  in  silver  per  ton,  and  the  intentions  of  the  com- 
pany are,  on  receipt  of  the  result  of  the  shipment  sent  to  San  Francisco, 
to  commence  operations  on  a  large  scale. 

The  Amargoza  district  lies  in  San  Bern/irdino  County,  State  of  Cali- 
foniia,  sixty-five  to  seventy  miles  in  a  westerly  direction  from  Yellow 
Pine,  in  an  isolated  mountain  called  Amargoza  Mountain.  Amargoza 
Mountain  is  composed  of  porphyry  and  granite,  void  of  all  vegetation. 
The  nearest  fertile  soil  is  in  Amargoza  Valley,  fifteen  miles  north  from 
the  district ;  here  there  is  also  sweet  water. 

The  district  was  located  in  1856  for  the  purpose  of  gold  quartz  and 
placer  mining,  but  the  owners  had  to  abandon  the  territory  to  the 
Indians.  Since  then  it  has  been  relocated  in  1863,  when  I  visited  it  for 
the  first  time,  and  a  company  established  a  quartz-mill  and  met  with 
good  success  for  over  a  year;  afterward  work  was  discontinued  for 
reasons  not  known  to  me,  and  in  1870,  on  my  last  visit,  I  found  the 
district  deserted. 

The  veins  of  the  district  are  narrow,  and  are  embedded  in  porphyry, 
have  quartz  as  vein  matter,  and  carry  gold  free;  the  only  accompany- 
ing metal  is  iron,  as  a  sulphuret,  and  in  small  quantity;  the  extreme 
dryness  of  the  atmosphere  preventing  speedy  decomposition. 

The  district  is  remarkable  for  the  Amargoza  vein,  the  principal 
one.  It  varies  from  6  to  10  feet  in  width,  has  granite  above  and 
porphyry  below,  and  a  general  north  and  south  course,  dipping  78^  west. 

The  prominent  vein-matter  is  a  compact  quarlzite,  carrying  free  gold, 
which  is  universally  distributed  throughout  the  vein,  both  as  coarse 
and  fine  gold,*  in  grains  of  a  rough  surface,  not  in  leaves.  Amargoza 
Mountain  has  sutfered  from  volcanic  eruptions  similar  to  the  Potosi 
Mountains  at  Yellow  Pine,  but  the  metamorphism  is  wanting.  A  curi- 
ous phenomenon  is  observable  in  the  Amargoza  vein,  namely :  Near  the 
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surfhce  it  is  in  places  15  feet  wide,  contains  masses  of  black  hornblendic 
syenite,  not  resembling  the  granite  of  its  overlay,  mixed  with  and  en- 
riched by  the  quartzite  of  the  vein,  and  this  granite  bears  coarse  gold, 
often  in  nests.  The  vein  has  been  attacked  by  various  tunnels  and 
shafts,  and  worked  to  a  depth  of  120  feet  in  places,  where  this  granite 
still  occurs,  but  not  in  such  large  masses,  carrying  gold;  but  there  is 
here  a  difference  in  the  quality  and  shape  of  the  gold  from  that  which 
the  vein  proper  carries.  No  iron  is  visible  in  the  granite.  Near  the 
surface  gold  was  found  in  pockets,  one  of  which  yielded  $11,000,  but 
the  average  of  the  ore  was  about  $60  per  ton.  In  depth  the  gold 
became  finer,  more  universally  distributed  through  the  vein,  and  the 
average  may  be  called  $18  to  $20  per  ton,  of  which  quality  thousands 
of  tons  exist  now,  which  only  await  the  time  when  the  surrounding 
country  will  be  more  settled  to  be  beneticiated  profitably. 

The  total  population  of  this  county,  according  to  the  census,  is  3,988 ; 
Chinese,  16. 

LAKE,  SANTA  CLARA,  AND  FRESNO  COUNTIES. 

These  three  counties  contain  only  quicksilver  mines  and  are  the  only 
one«  in  which  this  metal  is  produced.  The  product  of  quicksilver  was 
not  large,  and  advanced  steadily  during  the  latter  part  of  1870.  The 
following  was  the  product  of  the  different  mines  during  the  year  from 
June  1, 1869,  to  June  1,  1870,  as  given  by  the  census  returns : 

In  Lake  County  the  Kedington  Company  employed  150 

hands  and  produced  6,541  flasks,  worth $166, 230 

In  Santa  Clara  County  the  Quicksilver  Mining  Company 

employed  500  men  and  produced  17,000  flasks,  worth 422, 450 

In  the  same  county  the  Santa  Clara  Guadalupe  Company 

.  employed  40  men  and  produced  524  flasks,  worth 19, 000 

The  New  Idria  Mining  Company,  in  Fresno  County,  em- 
ployed 350  men  through  the  year  and  produced  10,500 
flasks  from  8,000  tons  of  cinnabar,  worth 420, 000 

Total,  33,565  flasks,  worth 1, 027, 680 


In  Lake  County,  Knox  &  Asbome  have  started  a  mine,  employing  35 
men  for  some  time,  but  no  results  are  as  yet  known  to  me. 

In  regard  to  the  causes  of  the  great  rise  in  quicksilver,  the  San  Fran- 
cisco Bulletin  contained  an  article  in  December,  1870,  which,  on  account 
of  the  clearness  with  which  it  treats  the  whole  subject,  is  worth  repro- 
duction in  this  report : 

The  price  of  quicksilver  has  been  again  advanced  10  cents  per  pound,  making  the  pres- 
ent x>rice  90  cents,  a  higher  figure  than  has  been  reached  for  many  years.  As  much  has 
been  said  and  written  concerning  the  recent  advances,  the  monopoly  of  the  article, 
both  here  and  in  Europe,  and  the  present  status  of  the  several  California  mines,  it  will 
be  worth  while  to  give  a  little  history  of  the  speculations  and  combinations  in  quick- 
silver for  some  years  past,  which  will  aflford  some  insight  us  to  the  manner  in  which 
"  big  things "  are  put  up  for  the  benefit  of  a  few  speculators  at  the  expense  of  the 
great  industries  of  the  countiy. 

For  some  years  prior  to  1868,  the  supply  of  quicksilver  had  been  largely  in  excess  of 
the  demand,  and  the  price  here  had  been  kept  up  only  by  the  leading  speculators — 
Messrs.  Barron  &  Mills — having  contracted  for  the  entire  product  of  the  new  Almaden 
mine  for  two  years,  with  a  limit  of  50,000  flasks,  at  $30  per  flask,  and  also  by  purchas- 
ing the  entire  product  of  the  Kedington  and  New  Idria  liiines,  tlie  yield  of  these  two 
being  at  that  tmie  but  about  4,000  flanks  per  annum  each.  In  April,  1868,  the  con- 
tracting parties,  finding  that  the  production  was  largely  increasing  while  the  demand 
remained  about  the  same,  declined  making  any  further  contract  tor  purchasing,  and 
after  considerable  negotiation  a  combination  was  finally  aiTauged  between  the  new 
Almaden,  represented  by  S.  F.  Butterworth,  the  New  Idria,  controlled  by  Ban-on  & 
Mills,  and  the  Kedington  mine,  owned  by  Kedington  &Livermore,  for  two  years.    The 
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New  Almaden,  which  claimed  to  have  a  capacity  for  deliveriDg  4,000  flasks  per  month, 
agreed  to  limit  their  production  to  24,000  per  annum,  and  the  Kedington  and  r^ew  Idria, 
each  of  which  claimed  a  capacity  of  1,500  flasks  per  month,  agreed  to  limit  their  pro- 
duct to  10,000  flasks  per  annum  each.  Barron  &  Co.,  under  the  contract,  were  to  be 
the  shipping  and  foreign  agents,  and  Redington  &■  Co.  were  to  have  the  exclusive  local 
sale.  The  price  to  consumers  in  the  Pacific  States  was  fixed  at  60  cents  per  pound,  or 
$45  90  per  flask ;  while  the  product  sent  abroad,  being  the  much  larger  portion,  sold 
for  from  $20  to  $40  per  flask ;  the  average  of  home  and  foreign  sales  netting  to  the 
combination  about  $35  x)er  flask.  The  product  of  all  the  mines  fell  considerably  short 
of  anticipation,  the  New  Almaden  delivering  but  about  18,000  ^t  annum,  the  New 
Idria  about  8,000,  and  the  Redington  7,000. 

In  the  early  part  of  1870,  we  find  by  the  annual  report  of  the  New  Almaden  Com- 
pany, ]Hiblished  in  New  York,  that  they  were  in  a  very  bad  financial  position,  a  judg- 
ment of  $55,000  in  gold  having  to  be  immediately  paid;  and,  in  addition,  there  was  a 
large  amount  due  the  Bank  of  California,  payment  of  which  was  imperatively  de- 
manded. In  this  emergency,  their  managing  agent  in  San  l^Yancisco,  S.  F.  Butter- 
worth,  was  authorized  to  make  some  financial  arrangement  to  relieve  their  pressing 
need,  and  that  gentleman,  in  pursuance  of  the  object,  entered  into  a  contract  with 
D.  O.  Mills,  by  which  all  quicksilver  belonging  to  the  New  Almaden  in  foreign  mar- 
kets (about  20,000  flasks)  was  sold  for  $32  per  flask,  and  the  entire  product  of  tne  mine 
for  two  years  up  to  April  1,  1870,  (with  a  limit  of  2,000  flasks  per  month,)  sold  for  $31 
per  flask. 

Upon  the  expiration  of  the  combination  between  the  New  Almaden,  the  New  Idria, 
and  the  Redington  mines,  the  owners  of  the  last-named  company,  knowing  that  the 
New  Almaden  and  New  Idria  were  controlled  by  the  same  parties,  declined  either  to 
enter  into  a  new  combination  or  to  contract  to  sell  their  product  at  anything  like  the 
price  paid  for  the  New  Almaden ;  but,  after  considerable  negotiation,  finally  entered 
into  a  contract  with  Barron  &  Mills  to  sell  their  entire  product  for  ten  years.  The 
price  was  not  made  public,  but  it  was  generally  understood  that  they  received  $40  per 
flask,  and  agreed  to  limit  their  product  to  the  same  amount  as  in  the  previous  combi- 
nation, 10,000  flasks  per  annum.  The  ^eat  falling  off  in  the  product  of  the  New  Al- 
maden, which  almost  immediately  decbned  to  less  than  1,000  flasks  per  month,  and  the 
subsequent  lease  of  the  Spanish  mine  to  the  Rothschilds,  who  advanced  the  price  in 
London  £2  per  flask,  has  enabled  the  holders  here  to  advance  the  price  until  it  nas  now 
reached  90  cents  per  pound,  or  $68  85  per  flask,  and  the  owners  of  the  Redington  mine, 
who,  under  their  contract,  still  hold  exclusive  control  of  the  local  sale,  now  have  thQ 
satisfaction  of  delivering  the  quicksilver  to  Barron  &  Mills  at  $40  per  flask,  and  re- 
selling it  under  their  orders  for  $68  86.  Strangely  enough,  the  product  of  their  mine, 
which  started  off"  at  the  full  limit,  has,  as  the  price  increased,  gradually  dwindletl 
down  to  about  300^  flasks  per  month,  and,  although  it  is  well  known  that  they  have 
recently  opened  new  and  large  veins  of  rich  ore  in  their  mine,  they  are  now,  it  is  said, 
running  but  one  furnace,  and,  it  is  intimated,  may  even  be  obliged  by  "  circumstances 
over  which  they  have  no  controP'  to  suspend  operations  entirely. 

There  are  several  other  mines  of  small  caimcity  now  being  worked — the  Pope  Valley 
mine,  near  Napa,  and  one  or  two  in  Lake  County,  near  the  Redington  mine— all  of 
whicli  may  be  made  to  pay  at  the  present  high  price  of  quicksilver,  and  it  is  to  be 
hoped  that  they  will  yet  lie  worked  up  to  a  product  which  will  end  the  monopoly  that 
is  now  damaging  the  interests  of  the  coast  to  an  extent  only  realized  by  those  who 
are  concerned  in  mining  operations.  The  future  outlook,  which  is  not  a  flattering  one 
for  consumers,  may  be  summed  up  about  as  follows :  The  Spanish  mines  are  under 
lease  to  the  Rothschilds,  who  will  control  the  foreign  market;  the  New  Almaden, 
which  formerly  produced  as  high  as  4,000  flasks  per  month,  has  fallen  to  less  than  1,000, 
and,  it  is  said  by  those  best  informed,  will  be  likely  to  decline  considerably  from  that 
figtn'o. 

The  New  Idria,  besides  being  involved  in  litigation  which  may  compel  its  stopping, 
has  also  fallen  oft*  greatly  in  its  yield,  and  the  product  of  the  Redington  mine  is  pur- 
posely kept  at  a  low  figure,  because  its  owners  prefer  to  keep  their  ore  in  the  mine 
rather  than  deliver  it  at  the  price  agreed  upon  under  a  contract  which  only  compels 
them  to  deliver  what  they  manufacture.  The  only  chance  for  a  retluction  in  the  price 
is  in  the  increase  of  product  from  new  mines,  or  from  the  smaller  mines  now  being 
worked,  and  it  is  to  be  hoped  that  the  attention  of  capitalists  may  be  turned  to  this 
subject.  It  is  lamentable  that  an  article  so  indispensable  in  lode-mining,  and  even  in 
a  great  part  of  our  deep  gravel  operations,  should  be  inished  to  an  extreme  price  by 
speculative  combinations,  which  necessarily  depress,  to  some  extent,  a  leading  indUvS- 
trj"  of  the  Stat^,  and  greatly  diminish  the  profits  of  those  who  continue  to  prosecute  it. 

The  population  of  these  counties  is  given  by  the  census  as  follows : 

Total.  Chinese. 

Lake 2,969  119 

Santa  Clara 26.246  1,520 

Fresno 6,336  427 
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INYO  COUl^TY. 

This  county,  mentioned  favorably  in  last  year's  report,  has  steadily 
advanced  in  mineral  productiveness.  Some  g^old  quartz-mining  enter- 
prises have  been  in  operation,  but  the  product  from  these  is  much 
smaller  than  that  trom  the  argentiferous  galena  lodes,  which  so  soon 
alter  their  discovery  commenced  producing  regularly,  and  consequently 
came  into  favorable  notice. 

^ine  gold  quartz-mining  enterprises  are  reported  to  me.  They  era- 
l)loyed  together  thirteen  men  an  average  of  8.0  months,  and  the  wages 
l)aid  were  from  $50  to  $75  per  month,  according  to  the  work  to  be  per- 
formed. The  total  product  was  $07,000,  showing  that  the  mines  are 
worked  in  a  very  small  way.  The  most  prominent  claims  are  the  fol- 
lowing: 

Product. 
Amalg.,  oz.  Valae. 

McMnrrav  and  Main 1,044  $14,625 

Pedrick  &  Co G'.iO  10,080 

Mendevnie&  Co 6*^0  10,000 

Larger,  John 7:J0  10,720 

Only  seven  men  were  employed  on  these  claims ;  four  on  the  two  first 
mentioned  during  the  entire  year,  one  during  six  months  by  Mendeville 
&  Co.,  and  two  during  eight  months  by  John  Larger. 

The  discoveries  of  argentiferous  galeua  in  the  vicinity  of  Owen's  River 
at  Gerro  Gordo  are  important,  and  I  therefore  give  it,  in  addition  to  the 
information  furnished  in  my  former  report,  a  more  extended  notice  this 
year. 

The  observations  here  recorded  were  mostly  made  on  the  spot  by  Mr. 
C.  A.  Luckhardt,  an  engineer  well  known  on  the  Pacific  coast.  His  re- 
port to  me  is  given  w^ith  such  additions  as  I  am  enabled  to  make  from 
information  received  at  a  later  date. 

Cerro  Gordo  or  Lone  Pine  mining  district  and  vicinity, — CeiTo  Gordo 
mining  district  is  situated  in  the  southwestern  portion  of  Inyo  County, 
in  a  range  of  mountains  called  Inyo  Mountains,  the  southern  extension 
of  the  White  Mountain^.  They  are  bounde^l  by^  Owen's  Valley  and 
Owen's  Lake,  and  Lone  Pine  Valley,  formed  by  the  Palisade  and  Inyo 
Mountains,  on  the  west;  by  Saline's  Valley,  formed  by  the  Pahnamint 
and  Inyo  Mountains,  on  the  east ;  and  by  the  Coso  Mountains,  which 
are  the  southern  extension  of  the  Inyo  Mountains,  on  the  south.  The 
Inyo  Mountains  have  a  general  north  and  south  course,  and  are  elevated 
from  7,000  to  8,000  feet  above  the  level  of  the  sea.  They  are  a  rugged 
chain  of  mountains,  slope  more  to  the  westward  (about  2,500  feet  into 
Owen's  Valley)  than  they  do  to  the  eastward,  where  high  plateaus 
gradually  connect  them  with  the  Pahnamint  Mountains. 

The  general  topograph}'  of  Owen's  Valley  is  too  well  known  to  require 
extended  notice  here.  Suffice  it  to  say,  that  its  soil  for  over  thirty  miles 
in  length,  varying  in  width  from  four  to  six  miles,  is  excelleutly  watered 
and  offers  rare  inducements  for  agriculture.  That  portion  of  the  valley 
where  Owen's  Kiver  empties  into  Owen's  Lake  is  termed  Lone  Pine  Val- 
lev.  Here  Lone  Pine  City  is  situated.  It  is  two  hundred  and  sixtv  miles 
from  Los  Angeles  by  wagon-road,  and  connected  with  Visalia,  ninety 
miles  distant,  by  stage-road.  The  nearest  town  to  Lone  Pine  is  Fort 
Independence,  (a  Government  post,)  which  lies  eighteen  miles  to  the 
northward,  and  to  which  leads  a  stage-road. 

Lone  Pine  City  is  but  a  late  settlement,  comprising  about  two  hun- 
dred houses  and  a  population  not  exceeding  seven  hundred.  In  its  im- 
mediate vicinity  are  fields  where  agriculture  is  carried  on  with  good 

H.  Ex.  10 2 
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results.  Near  to  the  city  are  two  mill-sites,  with  reduction  works — the 
larger  one  belon^inng  to  the  Cervantes  Mining  Company — alx)ut  three- 
louiths  Ota  mile  from  town,  comprising  three  furnaces,  crushere,  &c.,  of 
tliirty  tons  beneliciating  capacity,  the  wliole  driven  by  water-power. 
Within  one  fourth  to  one-half  mile  from  Lone  Pine  runs  Owen's  River, 
which  is  navigable  for  tiat-boats  at  all  seasons  of  the  year  from  Owen's 
Lake  up  to  Owensville,  a  distance  of  sixtv-live  miles. 

The  mountains  which  bound  Lone  Pine  Valley  on  the  west,  and 
whi(?h  slope  very  abrujitly  eastward  into  Lone  Pine  and  Owen's  V^alley, 
are  worthy  of  mention.  The  most  prominent  peaks  are  Mount  Whit- 
ney, 15,(MH)  feet ;  Mcmnt  Williamson,  14,300  feet,  and  Mount  Tyndall, 
14,000  feet  high.  These  mountains  al>ound  in  timber  lands,  and  furnish 
water  in  sufficient  quantities  for  excellent  mill-sites.  Although  timber 
is  abundant,  all  lumber  for  building  purposes  comes,  as  yet,  from  a 
point  fifty  miles  to  the  northeast  of  Lone  Pine,  and  is,  consequently, 
still  high  in  price. 

Cerro  Gordo  City,  the  center  of  the  mining  district,  is  situated  about 
7,200  feet  above  the  ocean  level,  and  nineteen  miles  by  wagon-road  in  a 
southeastern  direction  from  Lone  Pine  City.  Its  elevation  above  Lone 
Pine  is  about  2,000  feet.  It  lies  in  a  deep  ravine  on  the  western  slope 
of  Inyo  Mountain,  and  has  at  present  about  five  hundrexl  and  fifty  in- 
habitants. The  mountains  here  are  almost  barren  of  vegetation,  and 
there  is  but  a  limited  amount  of  fuel.  Water  is  very  scarce.  At  pres- 
ent there  are  but  three  wells  of  from  20  to  60  feet  in  depth,  and  some 
water  (3  to  4  in(thes)  has  been  brought  in  pipes  a  distance  of  four  and  a 
half  miles,  which,  however,  is  barely  sufficient  for  home  consumption. 
This  fact  has  been  a  great  detriment  to  operations  at  Cerro  Gordo  thus 
far,  but  in  time  it  can  be  remedied  by  sinking  more  wells,  and  bringing 
water  from  a  point  nine  miles  north  of  the  city  in  pipes  or  ditches  and 
Humes.  There  is  quite  a  supply  at  the  locality  spoken  of,  and  the  en- 
terprise will  involve  a  cost  of  not  more  than  $80,000. 

That  portion  of  the  Inyo  Mountains  in  which  Cerro  Gonlo  mining 
district  is  situated  consists  of  a  single  chain,  having  a  general  north- 
western and  southeastern  course.  It  is  not  exactlv  detached  from  the 
Inyo  range,  but  a  depression  of  about  GOO  feet  to  the  northward  sepa- 
rates it  ai)parently,  while  southward  it  falls  gradually  towani  Owen's 
Lake.  Its  caiions  and  ravines  have  a  general  southwest  direction,  de- 
scending toward  Owen's  Valley ;  they  are  abrupt  for  about  two  miles 
from  the  mountain  summit,  but  farther  south  the  slope  is  more  gradual, 
and  low  hills,  for  a  distance  of  about  two  miles,  intervene  between  the 
steeper  parts  and  the  valley.  The  main  bulk  of  this  range,  which  is 
called  Cerro  Gordo,  is  composed  of  metamorphic  rocks,  which  contain 
heavy  belts  of  crystalline  and  compact  limestone,  and  are  intersected  by 
porpliyries  of  various  character.  The  lines  of  contact  are  promptly 
discernible,  even  where  the  slates  are  partly  covered  over  by  soil,  the 
latter  being  mostly  ferruginous  clay-slates,  but  sometimes  they  are  cal- 
careous. The  lower  i)ortion  of  the  southwestern  slope,  about  one  and  a 
half  miles  from  Owen's  Valley,  shows  a  massive  belt  of  siliceous  slates. 
They  run  parallel  with  the  main  mountain-chain,  dip  southwest,  and 
seem  to  be  the  division  line  between  the  sandstone  formation  of  the  lowest 
hills  and  the  metalliferous  belt  of  the  mountain  above.  In  this  metallif- 
erous belt,  limestime  is  i)redominant.  The  veins  occur  either  altogether 
in  it,  or  as  contact-veins.  In  the  former  case,  the  foot  wall  of  a  vein  is 
generally  discernible  by  a  clay-seam,  forming  the  division  line.  The 
hanging  and  foot-wall  of  a  vein  are  in  many  instiinces  distinguished  from 
one  another  by  the  different  crystalline  structure  of  the  limestone,  but 
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in  most  cases  the  walls  are  compact  limestone,  showing^  only  here  and 
there  signs  of  a  crystalline  structure,  while  the  vein-matter  is  a  crystal- 
line limestone.  In  the  second  case,  that  of  con  tact- veins,  we  have  gen- 
erally slate  overlying,  quartz  or  quartzite  predominating  as  vein- 
matrix,  and  compact  limestone  as  foot- wall.  The  outcrops  of  these 
veins  are  often  very  bold  and  massive,  but  in  many  instances  they  have 
suftered  a  dislocation  sideways,  the  cause  of  which  is  fully  explained  by 
the  abruptness  of  the  canons.  This  is  very  apt  to  mislead  as  to  the  ac- 
tual width  or  dip  of  a  vein,  and  even  as  to  its  location. 

The  course  of  the  veins  is  northwest  and  southeast,  with  a  change- 
able southwesterly  dip,  except  in  the  extreme  northern  portion  of 
the  district,  where  the  veins  turn  more  and  more  to  an  east  and  west 
course,  and  dip  north.  The  northwest  and  southeast  course  is  a  general 
rule,  but  is  not  exempt  from  exceptions,  as  metalliferous  cross  courses 
exist  in  the  district :  for  instance,  the  Soledad  vein,  which  strikes  the 
St.  Lucas  and  Abundancia  at  an  angle  of  65^,  and  has  an  almost  north 
and  south  course,  and  dips  west.  Most  of  the  veins  dip  from  70^  to  60° 
except  near  the  surface,  where  irregularities  are  naturally  to  be  expected 
and  are  frequently  met  with.  The  veins  of  the  district  may  be  divided 
into  two  distinct  classes,  according  to  their  contents,  namely :  1.  Those 
which  carry  mainly  argentiferous  galena  ores ;  and  2.  Those  which  carry 
principally  copper  ores. 

The  lirst  class  have  invariably  limestone,  the  second  class  predomi- 
nantly quartz  and  quartzite,  as  vein-matter.  The  second  class  are  best 
defined  and  the  more  massive  of  the  two,  and  are  also  less  subject  to 
iiTegularities  near  the  surface  than  the  first  class.  They  carry,  the 
larger  amount  of  precious  metal,  and  are  in  consequence  termed  'silver 
leads'  throughout  the  district,  while  the  lirst  class  are  known  as  '  lead 
leads.' 

liocal  circumstances  have  been  the  cause,  that  up  to  the  present  time 
but  a  limited  amount  of  work  has  been  done  on  the  veins,  hardly  suffi- 
cient to  realize  the  actual  merits  of  many  of  them.  The  aim  of  all 
work  done  so  far  has  been  always  to  produce  in  the  shortest  possible 
time  the  largest  amount  of  ore  in  order  to  reaUze,  and  judicious  work, 
namely,  producing  and  developing  at  the  same  time^  has  been  neglected. 
Every  mining  district  in  its  infancy  is,  of  course,  subject  to  this, 
especmlly  if  its  yield  can  be  made  available  forthwith,  as  is  and  has 
been  the  case  in  Oerro  Gordo  ever  since  its  discovery. 

To  facilitate  a  description  of  the  ores  I  shall  retain  the  terms  in  vogue 
in  the  district,  calling  the  above  lirst  class  "galena  ores"  and  the 
second  class  *' silver  ores." 

The  ores  of  the  district  are  of  various  nature  and  character,  the 
latter  undoubtedly  attributable  to  the  character  of  the  rock,  which 
forms  the  main  bulk  of  the  vein-matrix,  and  also  to  the  nature  of  the 
rock  which  occurs  in  the  immediate  vicinity  of  the  veins.  They  are 
argentiferous  galena,  (coarse  and  tine  crystallized,)  carbonate  of  lead, 
argentiferous  copi)er  ore,  principally  as  gray  copper  ore,  and  iron  pyrites 
in  variohs  stages  of  decomposition. 

Subordinately  occur  antimonial  silver  ore  with  traces  of  speiss-cobalt, 
silver-copper  glance,  silver-bearing  malachite,  azurite,  sulphuret  of  silver, 
sometimes  partly  decomposed  and  mostly  fiee  from  refractory  metals, 
and  native  silver,  which  occurs  often  in  the  malachite  and  azurite. 

Gold  is  found  in  traces  only,  and  occurs  mostly  in  the  northern  por- 
tion of  the  district,  although  some  of  the  veins  situated  in  the  extreme 
southwesterly  part  of  the  district  show  it  sometimes.  Nearly  all  the 
veins  carry  more  or  less  of  all  the  above-named  ores,  but,  as  stated 
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tioijjiii^iiU  a'v:x,fjjj/a:ji*vsi  I'V  ji<>ij  jiyriT»-s.  t*ij:<-1i-  ut-at  tb^  >uri*ioe,  are 
'i«-<v>i;j]y/-^-'l  too?;  <!<'*-  iriAoiiw^xh*- *-u\ufT  vem-iijan«-r yei]<»«i>ii  aini  r^id, 
aij<J  ♦'litjj*  ]v  xi-y/iw'  it*>  t^xtiiv,  Tij*-  one  id  ;1j»-?«^  veius.  a>  far  a>  <-an  l«e 
oif*:*^n4'il  hy  a^'iu^.l  ^-ijilor. >;i'»ij^  matlr  u]t  to  ilit-  i»T>-MrDi  liioe,  «r-ars  in 

j<'l  vitij  ari<i  li«-  v*-r>  ciow-  :/•  tht-  frx'i-wall  of  tLe  vein.  Tiit^?^  vary  iq 
v;o^^j  fioiJi  1  to  l.>  fw't.  AiA  have  in  ?i*-venil  irist;irj<:>r?i  ]>een  woikt-il  to  a 
veiiH-;il  <1<-}>t}j  of  lo  f*-*-t  iiud  over  liM  ie^-t  in  ]erj<rih  oo  tbe.sTiikt-  of  ttie 
veiij,  p^]iif'Aiu'j^  no  ^y^i>  of  ]»ii]«-!iiij<;:  on  tb^  c«»iilrar>.  in  two  instaniTes. 
a  iU^uili  of  l-^^i  and  ITo  f*-«>t  ii;is  l»eeii  att;4i!j«-<l.  wbeitf  tbe  iron  i»vrite>  are 
oiiiv  pailjaliy  ih-i'j}Ui]p(f^'iL  aii<l  here  the  >ilver  valne  ha<  l»een  foaud 
uui^iAii'jL^-ii  in  the  on-j?.  The  hiwest  w«»rkin;rs  of  the  di.^triet  have  in  no 
lU'-liAUi'M  WAi']i**i\  the  water-level,  ati*!  it  is  imiH>ssi)»le  to  .say  how  the 
Mjver  vain*-  of  the  or**?*  will  hohi  o<it  wher-e  thev  will  be  foniid  entirelv 
uuiUt'JtUiiHp'^'iL  Sc>  far  this  has  not  ehanjre<l  at  a  depth  where  the 
iii'A'itUi\f.i\\\\U'^  iron  ore  rhai:;:e<l  its  entire  eharaeter.  and  this  mnst  lead 
M¥f  Up  exi>w't  a  eoniinuation  of  the  silver  value  of  the  ores  in  depth. 
The  galena  ^M-efirs  in  varirnis  forms,  from  the  eoarselv  crvstallizeil  to  the 
;rrannlar  and  almost  s^>lid  texture;  and  althou^rh  the  former  theory  of 
the  iji'Viuau  miners,  that  the  finer  and  closer  the  ervstals  the  richer  is 
the  ore  in  hilver.  is  now  considen-d  wron;r.  this  has  nevertheless  l>een 
found  to  l>e  the  eas4'  in  Ceno  Oordo.  A  s;iiiiple  of  coarse  crystals  of 
;?alena.  from  the  Union  mine,  2o  feet  below  the  surla^e,  yielded  8^  32 
in  silver  and  ^iT  ]H*r  cent,  of  lead,  while  a  similar  sample,  from  the  Siime 
vein,  taken  from  Ml  fi-i't  Ix'low  the  surface  out  of  the  Santa  Maria  tun- 
nel, where  the  acr^^jmpanyin^  iron  i>yrites  were  little,  if  any.  decomi>osed, 
^ave  iiH  L'5  in  silver  and  .>S  \H*r  cent,  of  lead.  The  finely  ciystal- 
lized  pilena  from  the  Union  mine,  from  alK>ut  40  feet  below  the  sur- 
fai^',  w;iK  found  to  C5^intain  01  f>er  cent,  of  lead  and  $117  53  in  silver  \yeT 
ton  of  ore. 

The  class  of  veinn  l>eaiinfc  quartz  as  vein-matter  and  cupriferous  silver 
orcK  caiTies  galena  only  sulK>rdinately.  The  ores  oi'cur  generally  iu 
wamn  from  2  inches  to  o  fe«?t  wide,  and  can  be  followed  with  some 
decree  of  C4»rtainty  as  to  <luration  in  depth.  They  lie  generally  iu  or 
near  tln»  c^»nt4'r  of  the  vein,  wide  an<l  narrow  at  intervals,  and  when,  as 
is  sometimes  the  case,  they  hug  the  hanging  wall  for  some  distance, 
tln*y  C4intain  rich  ores.  But  when  the  entire  tissure  from  wall  t4)  wall  is 
filliMl  with  ore,  it  is  generally'  i>oor  in  silver  and  much  mixed  with  vein- 
matt<*r.  In  some  instances  the  work  done  in  depth  on  these  veins  has 
l)roven  that  the  ore  improves  iu  quality  and  quantity  as  depth  on  the 
vein  is  attained,  as,  for  instance,  in  the  St.  Lucas  mine.  The  outcn)p  of 
this  vein  shows  malachite  stains  profusely  in  many  places,  bearing  87  to 
Jil2  iier  ton  in  silver;  4.1  feet  below  the  surface  no  highly  oxidize<l  cop- 
per ons  are  found,  and  4  feet  of  the  vein-matter  bear  $91  19  silver  i>er 
ton. 

Sampled  cuprif<»rous  ores  yielded  in  silver  as  follows  : 

A.  A  gray  cop[)er  ore,  containing  antimonial  ores,  a  refractory  ore  for 
smelting,  whicJi  forms  the  greater  portion  of  the  ore  of  the  St.  Lucas 
mine,  containe<l  jwr  ton  $93  00  in  silver. 

1).  A  highly  oxi<lized  ore,  containing  silver-copper  glauce,  forming  an 
average  of  1  foot  in  wi<lth  of  ore,  30  f(»et  below  the  surface,  in  the  San 
Ignacio  mine,  contained  i)er  ton  $101  78  in  silver. 

C.  A  still  higher  oxidized  ore,  mostly  antimonial,  with  stains  of  lead- 
ochre,  some  malachit(»,  and  azurite,  forming  a  seam  0  inches  wide  iu  the 
San  Iguacio  mine,  close  to  the  surface,  yielded  $289  05  in  silver  and  $40  51 


CONDITION   OF   MINING    INDUSTRY — CALIFORNIA.  21 

in  gold  ;  total,  $329  56  per  ton.  This  is  the  only  sample  from  the  entire 
district  which  has  come  under  my  notice  showing  an  available  quantity 
of  gold. 

D.  A  sample  of  azurite,  apparently  not  carrying  silver,  from  the  out- 
crop of  the  St.  Louis  mine,  yielded  $106  81  in  silver. 

In  order  to  acquire  a  good  insight  into  the  value  of  the  ores  of  the 
district  as  a  whole,  from  twenty-seven  to  thirty  mines  were  visited,  and 
the  ores  sampled  as  they  occur,  regardless  of  assorting.  An  average 
sample  taken  from  all  the  samples  thus  obtained  assayed  $ijS  52  per 
ton  silver  as  an  average  for  the  entire  district.  By  proper  assorting 
this  yield  can  be  raised  to  $143  91  per  ton,  as  will  appear  below. 

The  following  is  a  list  of  the  assays  made,  giving  notes  on  the  veins 
from  which  the  samples  were  taken. 

I.  Galena  ores  of  Cerro  Gordo : 

1.  Sampled  8  feet  ore-width;  much  vein-matter;  about  |  ore  to  ^ 
waste ;  from  Freiburgh  No.  1  mine;  assay,  $25  12. 

2.  Sampled  3  feet  ore-width;  about  |  waste;  easily  assorted ;  some 
copper;  from  San  Felipe  mine;  assay,  $12  oij. 

3.  Sampled  2  feet  ore-width ;  about  J  ore,  J  waste  ;  containing  no  cop- 
per or  antimony ;  from  Union  mine ;  assay,  $25  62. 

4.  6  feet  ore- width  ;  about  ^  ore,  J  waste ;  some  copper;  no  antimony ; 
from  San  Aberlino  mine ;  assay,  $54  97. 

5.  2  feet  ore-width,  in  a  vein  15  feet  wide;  about  §  ore  to  J  waste ; 
contains  some  antimony  and  very  little  copper;  from  Union  mine; 
assay,  $91  10. 

6.  4  feet  ore-width  ;  very  ferruginous ;  hard  to  assort ;  traces  of  cop- 
per; from  Front  mine;  assay,  $oS  11. 

7.  IJ  feet  ore- width;  §  ore  to  J  waste ;  galena  in  spots ;  no  copper  ; 
hard  to  assort ;  Guaymas  mine ;  assay,  $36  23. 

8.  16  feet  ore-width  ;  very  ferruginous;  can  be  easily  assorted ;  J  ore, 
§  waste;  from  Union  mine;  assay,  $45  55. 

9.  17  feet  ore-width;  ore  in  seams;  ^  ore,  ^  waste;  can  be  easily  as- 
sorted; the  only  thing  Jiccompanying  the  galena  are  very  soft  oxides  of 
iron,  cemented  together  by  an  argillaceous  mass ;  from  San  Felipe  mine ; 
assay,  $12  56. 

10.  6  feet  ore-width  ;  no  antimony  or  copper ;  about  J  ore,  f  waste ; 
the  ore  occurring  in  pockets ;  from  Freiburgh  mine ;  assay,  $43  98. 

11.  4  feet  ore-width,  in  a  vein  12  feet  wide;  J  ore,  §  waste;  not  so 
easily  assorted;  from  Asteroid  mine;  assay,  $42  46. 

12.  14  feet  ore-width ;  an  average  throughout  all  the  stopes  of  the 
Union,  Front,  and  Freiburgh  mines;  J  waste,  ^  ore;  assorted  by  hand, 
but  not  very  carefully ;  assay,  $100  53. 

13.  1 J  foot  ore- width ;  Queen  City  mine ;  the  vein  is  throughout  7 
feet  wide;  can  be  assorted  in  extracting  the  ores  from  the  mine  easily 
to  J  ore  to  §  waste  j  assay,  $84  82. 

II.  Copper  ores  ot*  Cerro  Gordo : 

1.  8  feet  ore- width,  on  outcrop;  only  stains  of  malachite  visible ;  mine 
not  developed;  cannot  be  called  ore;  sampled  as  a  prospect;  from 
Abundancia ;  assay,  $6  28. 

2.  2  feet  ore-width  in  vein  24  feet  wide ;  mostly  malachite  and  anti- 
monial  ores ;  easily  assorted  to  J  ore,  J  waste ;  from  Abundancia  mine ; 
assay,  $80  10. 

3.  2^  feet  ore- width ;  highly  oxidized  ore ;  mostly  copper  and  anti- 
monial  ores ;  J  waste,  J  ore ;  vein  10  feet  wide ;  San  Ignacio  mine ;  as- 
say, $316  14. 
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4.  7  feet  ore-width;  some  galena;  not  refractory  ore;  J  ore,  J  waste; 
from  San  Ip^nacio  mine;  assay,  $U>1  78. 

5.  8  feet  width  of  the  entire  vein  of  No.  4;  San  Ignacio;  can  easily 
be  assorted  to  i  ore  f  waste ;  from  i)oor  portion  of  the  mine ;  assay, 
831  42. 

G.  5h  feet  width  of  vein  ;  sampled  as  it  would  be  taken  out  before  any 
assorting  could  be  done;  ore  in  spots;  no  galena;  can  be  assorted 
easily  by  hand,  say  j\  ore,  ^  waste ;  from  Grand  Poder  mine ;  assay, 
810  98. 

7.  4  feet  vein-width ;  docile  ore ;  little  lead,  say  J  ore  §  waste;  from 
the  Gutiymas  mine ;  assay,  847  13. 

8.  2 J  feet  ore  width,  being  two  separate  pay  streaks  in  a  vein  6  feet 
wide ;  does  not  require  much  assorting ;  contains  some  antimonial  ores ; 
from  Candelaria  mine;  assay,  8105  39. 

9.  3  feet  ore-width,  vein  4  feet  wide;  contains  considerable  galena,  is 
assorted  to  about  J  ore  J  waste;  contains  antimonial  ores;  from  San 
Lucas  mine  ;  assay,  8108  OG. 

10.  A  vein  3  feet  wide;  San  Benito  mine;  about  ^  ore  ^  waste;  no 
galena.  This  is  a  sample  from  the  mine  and  from  the  dump  which  was 
assorted  ^  ore  J  waste ;  ore  can  be  amalgamated,  and  maj"  be  called  an 
average;  assay,  810G  83. 

11.  A  vein  which  is  27  feet  wide  at  the  outcrop,  showing  about  10  per 
cent,  of  galena  and  silver  copper-glance,  very  sparingly-  distributed 
throughout  the  vein.  One  ore-seam  is  18  inches,  w  idening  and  narrow- 
hig  along  the  outcrop  ;  from  Abundancia;  not  developed  much ;  assay, 
87  85. 

12.  3i  feet  ore-width;  mostly  oxidized  ores;  vein  is  5  feet  wide; 
ea^il}'  assorted,  to  about  |  ore,  |  waste ;  from  Asteroid  mine ;  assay, 
8105  75. 

13.  Several  ore-seams,  from  2  inches  to  1  foot  in  width,  on  a  vein  6 
feet  wide,  making  in  all  probably  about  2G  inches  of  ore  width  ;  from 
Fermin  mine;  ore  fit  for  wet  process  of  beneftciation ;  assay,  8115  15. 

14.  The  ores  from  the  Robinson,  Chevall,  Sacramento,  Reindeer,  Omega, 
San  Benito,  Tresilos,  Ali>ha,  San  Louis,  and  Queen  of  the  West,  were 
also  sampled.  But  little  w^irk  has  been  done  on  these  mines.  They  are 
situated  in  the  southern  portion  of  the  district.  An  average  assay  of 
842  11  per  ton  was  obtained.  The  ores  of  all  these  resemble  one  another 
very  much,  and  none  of  the  veins  exceed  Gi  feet  in  width.  All  the  fore- 
going samples,  taken  together,  give  an  avenige  of  808  52  silver  i)er  ton. 
They  were  taken  with  the  object  to  get  at  the  real  merits  of  the  mines  as  a 
body,  with  little  assorting.  They  can  certainly  all  be  assorted  to  J  ore  to 
§  waste,  with  a  loss  of  25  per  cent,  of  their  actual  assay  value.  This  would 
bring  the  average  to  8154  17  per  ton  ;  and  even  if  we  admit  a  loss  of  30 
per  cent.,  the  silver  value  w^ould  still  be  8143  91.  Much  of  the  success  of 
the  district  depends  upon  the  careful  (classification  and  assorting  of  the 
ores.  Those  ores  l)earing  much  gangue  matter,  and  at  the  same  time 
docile,  (highly  oxidized,)  can  easily  be  assorted  from  the  others,  and 
reserved  for  w  et  amalgamation,  as,  for  instance,  the  oi^s  from  the  Grand 
Poder,  Candelaria,  Valenciana,  Tresilos,  Mejicana,  Portuguese,  and  San 
Benito  mines.  Those  veins  carrying  refractory  ores,  by  far  the  majority, 
must  be  freed  from  the  iiccompanying  gangue  matter  as  closely  us  i)os- 
sible  and  beneficiated  by  smelting.  This  dressing  is  rendered  easy  by 
the  great  ditference  in  the  specific  gravity  of  the  ore  and  the  barren  rock. 

Tlie  most  prominent  mines  are,  the  Union,  San  Ignacio,  Freiburgh, 
San  Felipe,  St.  Lucas,  and  Belmont ;  about  sixty  mines  are  located  and 
prospected.    I  have  pointed  out  already  that  the  mines  can  be  divided 
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into  two  classes,  and  I  shall  therefore  describe  one  belonging  to 
the  so-called  *'  lead  mines,"  and  two  belonging  to  the  "  copper  or  silver 
mines,"  which  will  suffice  to  impart  an  intelligent  idea  of  all  the  mines 
of  the  district. 

San  Ignacio,  {Capper  and  silver  mine.) — The  vein  has  a  general 
direction  of  east  10^  south,  dipping  southwest.  It  is  embedded  in  com- 
pact limestone,  has  crystalline  limestone  predominating  as  vein-matter, 
and  some,  quartz  is  found  subordinately.  The  surface  workings  show  a 
very  irregular  vein  ;  the  walls  are  disturbed,  and  no  definite  line  of  con- 
tact can  be  established,  which  makes  the  vein  appear  50  to  00  feet  wide. 
Work  was  at  first  commenced  on  the  outcrop  by  a  cut  on  the  side  oi 
the  hill,  following  the  vein  nearly  100  feet  on  its  course,  and  for  60  to  70 
feet  in  depth.  An  incline  of  40  feet  has  been  sunk,  and  a  tunnel  of  270 
feet  length  cuts  the  vein  65  feet  below  the  surface  work,  or  175  feet  be- 
low the  outcroppings.  The  incline  and  tunnel  show  the  vein  improving 
in  depth  ;  its  w  idth  in  tunnel  is  20  feet  from  the  hanging  wall  (siliceous 
slate)  to  the  foot  wall,  (compact  bluish  limestone,)  and  both  are  plainly 
discernible;  the  dip  is  60^  southwest.  The  ore  in  the  surface  work- 
ings occurred  in  irregular  masses,  seams,  and  pockets,  varying  from  J 
to  10  tons  in  bulk,  divided  by  slate  and  limestone ;  while  in  depth  in 
the  incline,  it  is  found  in  more  regular  seams,  and  partakes  of  a  more 
uniform  character,  ranging  in  width  from  3  to  8  feet. 

The  ores  from  the  mine  belong  to  the  second  class,  (copper  ores,) 
although  nearly  all  the  described  ores  of  the  district  occur  in  the  vein; 
galena  appears  in  the  southern  portion  of  the  mine,  but  not  in  sufficient 
quantity  for  smelting  operations  without  further  addition  of  lead  ores. 
Fifty  feet  below  the  mouth  of  the  incline  an  assay  of  $178  32  in  silver 
per  ton,  from  an  ore  seam  of  1^  feet  in  width,  was  obtained.  At  the 
time  of  Mr.  Luckhardt's  visit  nine  men  were  employed  by  the  comi)any, 
raising,  diaily,  from  3  to  4  tons  of  ore  to  the  surface,  of  an  average  value 
of  $280  per  ton.  The  capacity  of  the  company's  reduction  works  being 
2  tons,  daily,  the  product  of  the  mine  was  limited  to  4  tons.  The  appear- 
ance of  the  work  done  so  far  allows  a  daily  exti-action  of  12  tons,  and 
the  opened  ground  shows  about  1,200  tons  of  ore  in  sight  of  the  above 
value.  Local  circumstances  have  thus  far  prevented  the  beneficiation 
of  second-class  ores,  (from  $80  to  $50  ore,)  of  which  there  are  over  2,000 
tons  now  lying  on  the  waste-dump. 

Capital  is  only  very  lately  finding  its  way  to  the  district,  and  very 
sparingly.  All  operations  done  so  far  on  the  San  Ignacio,  and,  in  fact, 
on  all  the  veins,  have  been  only  on  a  small  scale,  the  district  being  but 
in  its  infancy,  a  state  when  all  kinds  of  work  are  seldom  carried  on 
without  great  obstacles.  But  it  has  so  far  rewarded  the  owners  hand- 
somely for  their  outlay;  and  wherever  it  has  been  persevered  in  it  has 
generally  proven  that  great  wealth  is  actually  in  the  mines.  In  the 
vicinity  of  the  San  Ignacio  are  located  the  Bandera,  La  Primera,  San 
Francisco,  Alpha,  Franklin,  Asteroid,  San  Thomas,  Coronel,  &c.,  and 
other  smaller  veins,  which  bear  not  only  in  their  formation  but  also  in 
their  ores  much  resemblance  to  the  San  Ignacio;  but  none  of  them  have 
been  explored  sufficiently  to  reveal  their  absolute  merit.  All  have 
yielded  rich  ores  in  small  quantities. 

San  Lucas  mine, — This  mine  is  situated  6  miles  north  of  the  San 
Ignacio,  and  belongs  also  to  the  second  class,  namely,  copper  and  silver 
mines.  The  croppings  (quartz)  dip  65^  north,  in  limestone,  and  run 
east  50  south.  Near  the  surface  the  vein  shows  6  feet  in  width,  con- 
taining several  narrow  and  poor  seams  and  spots  of  ore,  and  does  not 
look  promising.    An  incline  of  94  feet  has  been  sunk  on  the  footwall, 
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and  the  vein  followed  80  feet  on  its  course,  where  ore  has  been  found  and 
extracted  in  bodies  from  3  to  7  feet  in  width  and  10  to  25  feet  deep — the 
vein  having:  widened  to  13  feet  from  wall  to  wall.  The  lower  workings 
show  a  decided  improvement  in  the  quality  and  quantity  of  the  ore. 
The  average  of  an  eastern  drift,  in  ore  5  feet  wide,  at  09  feet  depth,  was 
$08  83  in  silver.  The  ore  contains  from  7  to  10  per  cent,  of  galena,  and 
some  antimonial  ores;  gray  copper  and  silver-copper  glance  predominate. 
I  met  with  nests  and  bunches  of  ore  assaying  $300  per  ton;  and  the  ore 
lying  on  the  company's  dump,  as  it  is  being  sent  to  the  smelting-works, 
now  averages  $115  30  per  ton.  Tlie  mine  has  been  very  irregularly 
worked  thus  far.  It  is,  like  many  others,  very  favorably  situated  for 
tunneling.  A  tunnel  of  600  feet  in  length  would  meet  the  vein  350  feet 
below  the  outcrop;  and  I  believe  that  with  judicious  management  the 
mine  could  be  made  to  yield  25  tons  of  $100  ore  daily,  with  an  outlay  of 
$5,000,  while  the  present  yield  does  not  exceed  6  tons  daily. 

In  the  \icinity  are,  among  many  smaller  veins,  the  Wittekind,  Bel- 
mont, Abundancia,  Candelaria,  San  Miguel,  Enterprise,  Abellino,  Vir- 
ginia, Guadalupe,  Guaymas,  and  others,  some  of  which  carry  so  little 
galena  ores  that  they  can  be  beneticiated  by  wet  amalgamation.  They 
all  resemble  the  two  veuis  above  described,  both  in  gangue  and  ores, 
yielding  from  $45  to  $150  in  silver  per  ton.  Their  widths  vary  from  5  to 
iofeet,  and  thus  far  but  little  work  has  been  done  on  them— just  sufficient, 
in  many  cases,  to  comply  with  the  laws  of  the  district  in  order  to  hold 
possession,  and  I  am  of  the  opinion  that,  in  all  probability  some  of  these 
mines,  when  once  worked,  will  yield  abundantly  in  ores,  and  will  by 
far  exceed  the  Ignacio  and  St.  Lucas,  which  are  already  proven  good 
mining  property  and  looked  upon  a«  among  the  best  in  the  district. 
One  of  my  reasons  for  this  opinion  is  that  actual  work  has,  in  most 
instances,  shown  an  improvement  in  depth  both  in  quality  and  quantity. 
Another  is  the  fact  that  the  ore  exists  in  bunches  and  pockets,  which 
are  detached  from  one  another  by  barren  vein-matter,  or  by  intrusions 
of  masses  foreign  to  the  vein  itself.  This  leads  me  to  expect  more  ore 
and  larger  bodies  where  less  irregularities  exist,  which  will  be  the  case 
the  deeper  work  progresses  on  the  veins.  These  ore  bodies  are  always 
found  to  be  larger  where  much  bulk  of  vein-matter  exists  than  where  a 
vein  is  narrow,  and  some  of  the  above-named  veins  are  very  wide. 

None  of  the  described  mines  carry  sufficient  galena  in  their  ores  to  fit 
them  for  smelting  alone,  neither  can  tiie  majority  of  the  ores  be  amal- 
gamated; and  as  much  attention  has  therefore  to  be  paid  to  the  lead  as 
to  the  silver-copper  mines. 

The  greater  number  of  the  veins  located  near  the  center  of  the  dis- 
trict are  so-called  "galena  ledges,"  as,  for  instance,  the  Union,  San  Fe- 
lipe, Freiburgh,  Nos.  1,  2,  and  3,  Santa  Maria,  Buena  Vista,  Knicker- 
bocker, and  others,  some  of  which  seem  to  be  located  on  one  and  the 
same  vein.  I  found  three  distinctly  separated  veins  of  very  large  dimen- 
sions, besides  several  smaller  ones  of  little  importance,  on  the  hillside 
where  all  the  above  named  claims  are  situated.  With  very  few  excep- 
tions they  are  of  a  very  unitbrm  character,  and  in  describing  one  all 
will  be  described.  « 

The  Union  vein  has  a  general  north  and  south  course,  is  imbedded  in 
a  compact  grayish  limestone,  dips  west  62°  with  the  horizon,  and  carries 
calcspar  as  predominating  vein-matter.  Near  the  surface  its  width  can- 
not be  well  established;  it  resembles  a  mass  of  ore  thrown  together  with 
boulders  of  country  rock  to  a  width  of  50  to  00  feet ;  only  the  foot- wall 
is  visible  in  a  few  places.  Several  mining  companies  have  located  claims 
on  this  vein,  and  have  attacked  it  from  the  surface  to  a  depth  of  130 
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feet  in  some  places.  The  Santa  Maria  tunnel  has  cut  the  vein  200  feet 
below  the  surface.  The  lower  workings  show  more  regularity  in  the 
vein ;  its  width  can  be  called  23  feet,  but  in  one  place  I  saw  it  40  feet ; 
the  foot-wall  can  be  well  seen,  the  hanging- wall  can  only  be  found  well 
defined  in  places,  it  carries  the  ore  in  bodies  of  various  sizes  and 
dimensions,  but  they  all  have  an  inclination  from  north  to  south,  and 
seem  to  improve  southward.  The  ores  are  chiefly  argentiferous  galena; 
copper  occurs  only  in  very  small  quantities,  and  only  near  the  surface. 
Iron  pyrites,  in  various  stages  of  decomposition,  is  a  steady  companion 
of  the  ores ;  it  only  exists  where  ore  is  found,  and  it  is  only  where 
it  is  comi)letely  converted  into  peroxides  that  it  has  penetrated 
the  vein-matter  so  as  to  hide  the  original  texture  and  form  entirely. 

This  vein  has  shown  thus  far  three  separate  ore  bodies,  which  have 
yielded  to  the  various  companies  at  work  on  them  probably  over  21,000 
tons  of  ore,  of  an  average  value  of  $120  per  ton.  It  has  been  attacked 
by  two  shafts  and  three  tunnels,  and  is  at  present  yielding  all  the 
necessary  ore  to  supply  three  reduction  works.  Forty  feet  bielow  the 
outcrop  an  average  sample  of  the  vein,  here  30  feet  wide,  was  taken  re- 
gardless of  waste,  and  $30  23  in  silver  i>er  ton  was  obtained,  and  87 
feet  below  the  outcrop  the  vein,  20  feet  wide,  assayed  $58  11  per  ton. 

There  are  two  phenomena  which  speak  well  for  the  future  of  the  vein. 
The  supposition  is,  that  all  veins  change  in  depth,  and  especially  when 
nearing  the  so-called  water  level.  This  change  first  shows  itself  in 
those  ores  which  are  easily  decomi)osed,  and  requires  the  attention  of 
the  miner,  as  it  influences  the  percentage  of  precious  metals  which  the 
vein  may  carry  in  the  croppings  or  surface  workings.  In  the  vein  in 
question  here  we  have  argentiferous  galena  ores,  accompanied  princi- 
pally by  iron,  and  we  find  that  a  change  has  made  itself  already  appa- 
rent at  a  depth  of  about  150  feet  below  the  outcrop,  namely,  the  ga- 
lena has  changed  from  a  fine  crystalline  structure  to  coarse  crystals,  and 
the  hydrated  oxide  of  iron  of  the  upper  workings  begins  to  resume  its 
original  state,  i.  e.,  that  of  sulphuret  of  iron.  The  percentage  of  silver 
in  the  ore  has,  howev^er,  remained  the  same,  and  from  this  we  may  infer 
that  it  will  probabl}^  remain  so  to  a  considerable  depth. 

On  the  surface  the  vein  shows  much  irregularity.  The  intrusions  of 
barren  rock,  foreign  to  the  vein,  which  divide  the  ores  in  bodies,  are 
very  frequent.  As  depth  is  attained  on  the  vein  these  intrusions  still 
exist,  but  not  in  such  multitude.  The  ore  lies  more  regular,  and  we  may 
expect  to  find  more  regularity  in  the  occurrence  of  the  ores  as  these  in- 
trusions decrease  in  depth. 

A  careful  examination  of  the  entire  hill  and  nearly  all  the  galena 
mines  situated  on  it  did  not  detect  anything  of  sufficient  import  to  de- 
stroy the  opinion  formed,  namely,  that  a  vast  amount  of  argentifer- 
ous galena  may  be  expected  from  them  when  they  are  fairly  opened. 

Oeneral  remarJcs  on  mining  and  reduction, 

A.  Mining. — The  larger  portion  of  the  mine  owners  at  Cerro  Gordo 
are  in  want  of  sufficient  capiUil  to  open  and  explore  their  mines  and  to 
fit  them  for  the  extraction  of  large  quantities  of  ores.  This  has  been 
the  main  cause  that  mining  has  been  carried  on  without  a  system. 
Many  mines  have  only  the  necessary  work  done  on  them  to  make  their 
titles  good.  Some  of  the  mine  owners  seem  to  have  worked  solely  with 
tiie  object  to  extract  a  few  tons  of  rich  ore  for  sale,  in  order  to  produce 
the  necessities  of  living,  while  others  extract  larger  amounts  of  ore 
and  try  to  smelt  them  under  great  disadvantages  at  or  near  the  mine. 
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It  is  true  they  produce  bullion,  but  they  do  not  obtain  such  results  as 
they  ought  to.  This  is  i)artially  caused  by  ignorance  of  the  process  of 
beneliciation  by  lire,  partly  by  local  circumstances.  The  actual  product 
of  the  mines  is  nevertheless  far  in  advance  of  the  capital  which  has 
been  invested  in  them. 

Tlie  cost  of  mining  the  ores  is  from  $3  to  $3  60  per  ton,  but  they  are 
carefully  assorted  by  hand  at  present,  making  the  total  cost  of  produc- 
tion when  ready  for  the  furnace  from  85  to  $12  per  ton.  The  character 
of  most  of  the  mines  and  their  situations  are  such  that  the  mining  cost 
ought  not  to  exceed  $2  50  per  ton,  as  nearly  all  of  them  can  be  worked 
to  a  depth  of  200  to  500  and  even  600  feet  by  tunnels,  obviating  the 
cost  of  hoisting.  The  ores,  except  in  the  immediate  vicinity  of  the  sur- 
face, are  surrounded  by  hard  compact  rocks,  and  their  dip  is  such  that 
but  very  little  timbering  will  be  required. 

Labor  at  the  mines  ranges  from  $2  50  to  $3  50  per  day  at  present. 
These  prices  will  ])robably  maintain  themselves  for  some  time,  but  the 
cost  of  producing  the  ore  will  be  greatly  reduced  as  soon  as  the  mines 
are  opened  in  a  systematic  manner.  Where  two  or  three  hands  are 
ueeded  now,  a  single  miner  will  then  be  sufficient  to  perform  the  same 
work. 

Most  of  the  ores  require  blasting,  and  the  final  assorting  ought  to  be 
carried  on  in  the  open  air  on  the  dump  and  not  in  the  mines,  as  it  is  now 
done.  The  latter  causes  unnecessary  expense  and  also  loss  in  ore.  A 
good  illustration  of  this  is,  that  in  1866  the  ores  in  the  Chollar  Potosi 
mine,  Virginia,  Nevada,  were  assorted  in  the  mine  at  and  above  the 
Potosi  tunnel  level,  and  a  loss  in  ore  occurred  thereby ;  that  in  1868 
and  1869  the  same  ground  was  reopened  and  produced  23,001)  tons  of 
ore,  which  were  assorted  overhead  and  yielded  an  aggregate  of  $600,000. 

B.  lieduction. — At  Cerro  Gordo  district  three  reduction  works  exist 
at  present,  none  of  which  exceeds  10  tons  w^orking  capacity.  The  one 
of  Mr.  Belshaw  is  the  largest,  and  contains  three  furnaces.  The  other 
two  are  of  6  to  8  tons  capacity.  All  of  them  work  under  great  disad- 
vantages from  scarcity  of  water,  which  in  winter  has  to  be  obtained  by 
melting  snow  and  ice  to  supply  the  steam-boilers,  causing  frequent 
stoppages.  Besides  these,  several  Mexicans  own  furnaces.  They  smelt 
their  ores  and  refine  their  bullion  on  a  small  scale.  In  Lone  Pine  Val- 
ley exist  three  more  establishments.  The  Cervantes  Company  reduction 
works  of  20 tons  capacity,  driven  by  w^ater  power,  is  the  best  constructed. 
The  Stevenson,  of  10  tons,  is  situated  at  the  ea^t  shore  of  Owen's  Lake, 
and  the  works  of  a  new  company  are  being  built  of  a  capacity  of  30 
tons,  on  the  lake,  across  which  they  will  have  a  steamer  crossing.  Lone 
Pine  Valley  is  certainlj^  the  place  for  smelting  works,  as  sw'eet  water 
and  fuel  are  abundant,  and  ores  from  Cerro  Gordo  can  be  brouglit  there 
at  a  cost  of  $7  50  per  ton.  It  is  only  lately  that  the  district  has  begun 
to  yield  regularly-  from  $30,000  to  $60,000  per  month,  except  during  one 
month  when  all  the  reduction  works  were  producing,  and  $130,000  were 
shipped  through  to  Los  Angeles  at  3^  cents  per  pound. 

Cupelling  is  not  practiced,  and  all  the  bullion  varying  from  $270  to 
$540  in  silver  per  ton  is  shipped  by  land  to  Los  Angeles. 

The  smelting  done  at  Cerro  Gordo  and  Lone  Pine  is  carried  out  on 
the  old  Mexican  method.  The  ores  are  assorted  and  freed  from  gangue 
matter  as  much  as  possible  by  hand  at  too  high  a  cost  at  present.  The 
galena  ores  are  thrown  into  a  "galemador,"  (a  reverberatory  furnace  on 
an  inclined  plane,)  where  some  of  the  sulpluir  and  antimony  is  driven 
off  and  the  greater  portion  of  the  ore  is  convert^^d  into  a  stiff  slag  highly 
impregnated  with  metallic  lead.    This  is  mixed  with  crude  silver  ores, 
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(the  above-iiauied  copper  ores,  carrying  copper  and  iron,)  and  smelted  in 
a  blast-furnace  where  the  lead  is  redu<x^d  to  its  metallic  state,  carrying 
the  greater  portion  of  the  precious  metal  with  it.  This  is  run  into  bars 
of  150  to  250  pounds.  The  Cervantes  Company  is  the  only  one  which 
has  cupelling-furnaces. 

These  ''galemadores"  are  generally  10  feet  long,  5  feet  wide,  have 
from  22  to  30  inches  between  the  bed  and  arch,  and  can  slag  from  6  to 
8  tons  of  galena  ores  in  twenty-four  hours.  They  are  heated  with  wood, 
and  work  without  blast,  and  consume  2.}  cords  of  wood  per  twenty-four 
hours.  The  ''stack-furnaces"  are  of  various  shjipes,  round  and  square, 
from  10  to  15  feet  high;  their  boshes  vary  from  18  to  25  inches  in  the 
clear.  They  are  fed  with  wood,  charcoal,  and  ore,  in  alternate  layers, 
ami  require  about  20  bushels  of  charcoal  and  i  cord  of  wood  to  reduce 
1  ton  of  ore.  They  reduce,  according  to  their  size  and  blast  and  the 
character  of  the  charges,  Irom  5  to  10  tons  of  ore  per  day.  The  cost  of 
wood  is  from  80  to  $8  per  cord,  that  of  charcoal  35  cents  per  bushel,  in 
Lone  Pine  Valley.  The  price  of  both  is  much  lower  at  Cerro  Gordo. 
The  smelting  of  silver  ores,  when  lead  ores  are  plenty,  as  is  tlie  case  in 
Cerro  Gordo,  is  a  very  simple  operation,  and  at  least  90  per  cent,  of  the 
fire  assay  of  tlie  precious  metal  ouglit  to  be  got  from  the  ores,  but  at 
present  only  50  to  55  per  cent,  are  obtained  in  Cerro  Gordo.  Many  here 
adopt  the*  principle  to  produce  their  lead  with  as  high  a  percentage  in 
silver  as  possible  in  the  stack-furnace,  which  is  not  judicious,  and  the 
Iqw  yield  in  percentage  of  the  assay  is,  in  part,  directly  attributable  to 
this.  But  the  bad  proportion  of  the  blast,  and  the  very  shape  of  the 
furnaces,  exert  also  considerable  influence  in  this  direction. 

Cerro  Gordo  is  a  new  district,  the  actual  merit  of  which  has  not  been 
made  apparent  for  want  of  capital  and  energetic  explorations.  There  are 
a  great  many  mines,  among  which  is  a  comparatively  large  number  of 
excellent  ones,  and  little  as  they  have  been  opened  the  developments 
already  made  promise  a  bright  future.  The  character  of  their  ores  is 
such  as  to  render  tbe  extraction  of  silver  comparatively  easy;  moreover. 
Lone  Pine  offers  every  facility  for  profitable  smelting,  and  there  is  no 
apparent  reason  why  in  time  the  district  should  not  stand  as  high  in  rank 
as  many  others  who  had  the  advantage  of  capital. 

The  product  of  this  district  during  the  last  year  does  not  fall  short  of 
8300,000,  and  there  is  every  prospect  that  it  will  rapidly  increase.  In- 
deed, in  August,  1870,  the  production  of  the  Balshaw  furnace  alone  was 
2,774  bars,  or  238,728  pounds  of  lead  bullion;  mining,  especially  tunnel- 
ing, was  going  ahead  rapidly,  and  the  prosj^ect  was  that  a  large  amount 
of  stoping-ground  would  be  ready  to  be  attacked  in  a  short  time. 

The  Caso  district,  also  situated  in  Inyo  County,  should  be  briefly  men- 
tioned here.  This  locality  is  fifty-five  miles  from  Lone  Pine.  It  was 
abandoned  in  186G  on  account  of  the  Indians.  In  1868  a  party  of  Mexi- 
cans settled  there,  and  luive  now  twenty  arrastras  at  work.  The  ledges 
are  small,  and  mostly  lie  flat,  but  are  very  rich.  The  greatest  abun- 
dance of  ore  is  found  in  the  Mina  Grande,  formerly  the  Josephine.  The 
gold  bullion  produced  is  worth  $15  per  ounce,  and  the  i)roduct  between 
April  and  October  is  estimated  at  between  $30,000  and  $40,000.  The 
Golconda  Mine,  two  miles  from  Owen's  liiver,  was  located  twenty  years 
ago,  but  little  work  was  done.  A  thousand  tons  could  easily  be  taken 
out  in  a  short  time,  if  a  small  amount  of  capital  would  be  invested.  As 
yet  none  has  found  its  way  to  this  district.  The  total  population  of  the 
county,  according  to  the  late  census,  is  1,956 ;  Chinese,  29. 
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MONO,  KERN,  LOS  ANGELES,   AND  TULARE  COUNTIES. 

Of  these  counties  a  few  br^ef  notes  only  can  be  given,  mainly  from 
tbe  reports  to  the  Census  Bureau.  The  ores  of  Mono  County  are  emi- 
nently silver  ores,  but  contain  some  gold.  Five  mines,  employing 
twenty  two  men,  were  reported  working  June  1,  and  the  total  yield  for  the 
preceding  year  w^as  $95,000,  of  which  $83,500  was  silver.  The  wages 
paid  were  $S3  per  month. 

From  Kern  County  three  quartz  mines  were  reported  working. 

The  Delphi  Mining  Company  has  a  shaft  280  feet  deep,  and  a  tunnel 
450  feet  long,  and  employed  eighteen  men  during  one  month,  paying 
out  $1,500  for  wages.  Tile  product  was  260  ounces  of  gold,  w^orth 
$3,500.  La  Esperanza  is  worked  by  a  tunnel  200  feet  long.  It  was 
worked  with  fifteen  men  during  seven  months,  at  a  cost  of  $8,400  for 
wages  and  $3,180  for  materials.  The  product  was  900  ounces,  w^orth 
$12,000.  The  Kern  River  Mining  Company  works  its  mine  by  a  shaft 
170  feet  deep,  and  a  tunnel  260  feet  long.  During  the  entire  year 
twenty-nine  men  were  employed,  and  $27,000  was  expended  for  wages, 
while  the  materials  used  amounted  to  $3,200.  The  total  product  of  this 
company  was  $35,000. 

From  Los  Angeles  County  a  single  quartz  mine  is  reported  working  dur- 
ing the  entire  year.  This  is  the  mine  of  the  Eureka  Mining  Company,  at 
Solidad.  Tliirty  to  forty  men  were  employed  at  different  times,  and 
$48,000  expended  for  wages.  At  the  mine  is  a  shaft  125  feet  deep  and 
a  tunnel  150  feet  long.    The  total  product  was  $50,000. 

All  the  figures  in  regard  to  product  above  introduced,  as  well  as  the 
following,  refer  to  the  year  ending  Juno  1,  1870. 

In  Tulare  County  the  lOstamp  mill  of  Birdseye  &  Co.  on  White  Eiver 
is  reported  to  have  been  in  operation  during  five  months.  Five  men 
w^ere  em[)loyed  at  a  cost  of  $1,500  in  wages,  and  $700  were  spent  for 
materials.  The  product  was  250  ounces  of  gold,  worth  $4,000.  I  am 
not  informed  in  regard  to  the  mine  from  which  the  ore  crushed  by  the 
mill  was  taken. 

The  total  population  of  these  counties  is  as  follows : 

Total.     Chincue. 

Mono 430  42 

Kern 2,925  43 

Los  Angeles 15,309  2:M 

Tulare 4,521  99 

MARIPOSA  COUNTY. 

The  principal  quartz-mining  enterprise  in  this  county  continues  to  be 
that  of  the  Mariposa  Company,  upon  the  grant  of  the  same  name.  The 
history  of  this  famous  estate  has  been  marked  with  many  vicissitudes, 
brilliant  suctcesses  having  alternated  in  its  management  with  disappoint- 
ment and  loss.  The  conditions  now  surrounding  the  enterprise  are  in 
many  respects  more  favorable  than  ever  before,  as  I  can  testify  from 
personal  observation  at  the  time  of  my  last  visit,  November,  1870.  The 
rate  of  wages  is  more  reasonable  j  Chinese  miners  are  employed,  even 
underground,  to  a  considerable  extent,  with  satisfactory  results,  and 
w  ithout  violent  opposition  from  their  white  colleagues.  The  machinery 
of  reduction  is  complete  and  efficient.  At  the  Ophir  or  Benton  mills, 
where  sixt^^-five  stamps  were  running,  and  thirty  more  in  process  of 
erection,*  there  is  an  excellent  water-power  secured  by  a  dam  which 


*  The  whole  number  running  at  these  mills  in  March,  1871,  was  eighty.  A  new  water- 
wheel  will  be  required  before  the  other  fifteen  are  started. 
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may  be  trusted  (in  spite  of  sundry  former  catastrophes)  not  to  wash 
away  again;  the  mills  themselves  have  been  remodeled,  raised,  fur- 
nished with  California  high-mortar  batteries,  and  arranged  to  work  both 
cheaply  and  effectively.  The  Benton  mills  used  to  have  the  reputation 
of  crushing  more  cheaply  and  losing  more  gold  than  any  others  in  the 
State.  In  their  present  form  the  desirable  characteristic  appears  to 
have  been  retained  and  the  other  removed.  All  the  product  of  the 
Josephine  and  Linda  (formerly  Pine  Tree)  mines  is  worked  at  these 
mills  with  a  profit,  as  the  statement  below^,  taken  from  the  books,  will 
show. 

Another  great  improvement  is  visible  in  the  general  economy  of  ad- 
ministration, and  in  the  absence  of  the  turbulent  and  lawless  class  of 
inhabitants  which  once  gave  Mariposa  an  unenviable  fame.  The 
*' roughs"  have  shot  one  another,  emigrated,  or  been  hanged  :  and  the 
departure  of  these  worthies,  coupled  with  the  termination  of  legal  con- 
flicts, has  greatly  assisted  the  management  of  affairs  with  undisturbed 
attention  to  the  permanent  welfare  of  the  estate. 

The  three  mills  at  the  river,  called  as  a  whole  the  Ophir  (formerly  Ben- 
ton) mills,  have  the  following  strength  :  Lily,  (upper  mill,)  16  stamps, 
at  050  pounds;  Ada,  (middle  mill,)  25  stamps,  at  550  pounds;  Bessie, 
(lower  mill,)  24  stamps,  at  500  pounds.  The  Ada  is  considered  the  best 
mill.  All  the  batteries  are  run  at  05  to  70  drops  per  minute,  and  the 
total  crushing  capacity  of  the  05  stamps  is  about  GO  tons  daily. 

The  ore  is  supplied  from  the  Pine  Tree  and  Josephine  mines.  The 
average  of  five  semi-monthly  cleanings-up  on  Pine  Tree  ore,  during 
August,  September,  and  October,  1870,  was $10  50 — or,  leaving  out  the 
second  clean-up  of  September,  when  a  lot  of  poor  ore  was  treated,  the 
average  was  $11  35  per  ton.  ]No  account  is  taken  of  tailings  or  sul- 
l)hurets  in  this  statement.  A  similar  examination  of  the  books  as  to 
Josephine  ore  showed  an  average  yield  of  $8  00  per  ton.  The  amount 
of  rock  crushed  from  May  1  to  October  1,  1870,  was  as  follows : 


Mouth. 


May ,•• 

June 

July..., 

August ,  ... 

September 

Total 


Bessie. 

Ada. 

LUy. 

578 

610 

499 

505 

619 

542 

528 

654 

488 

536 

525 

451 

559 

499 

261 

2,706 

2,907 

2,241 

Total. 


1,689 
1,666 
1,670 
1,512 
1,319 

7,834 


About  one  pound  of  quicksilver  is  employed  to  ten  tons  of  rock,  and 
35  to  40  per  cent,  of  the  quicksilver  is  saved  in  amalgam,  worth  $8 
per  ounce. 

That  the  foregoing  yield  is  sufficient  to  leave  a  small  margin  of  profit 
appears  from  the  following  estimates  of  expense  at  the  Josephine  and 
Linda  mines : 


Per  ton. 


Minlug  cost 

Transportation . 

Mining 

General  expense 


Joseph- 
ine. 


Linda. 


$5  00 

75 

2  25 

1  00 

9  00 
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The  grcater  cheapness  of  mining  in  tlie  Josephine  is  due  to  its  im- 
mense stopes,  and  the  manner  in  which  it  is  opened  by  drifts  from  thq 
face  of  the  mountain.  The  Linda,  however,  furnished  during  the  months 
refened  to  a  better  grade  of  quartz,  principally,  I  believe,  from  the  so- 
called  "  Garden ''  shoot,  which  has  been  opened  in  that  mine  at  greater 
depths  with  excellent  results.  The  average  thickness  of  the  vein  in  the 
Linda  being  about  5  feet,  and  in  the  Josephine  10  feet,  the  work  of  open- 
ing new  ground  is  but  trifling,  since  every  foot  of  drifting  exposes  for 
extraction  a  large  amount  of  quartz.  I  measured  the  reserves  of  ore  in 
these  two  mines,  including  only  what  could  be  extracted  without  dead- 
work  in  sinking  or  drifting,  and  found  in  the  Josephine  15,810  tons,  and 
in  the  Linda  14,016  tons.  At  the  same  time,  the  quality  of  ore  in  both 
mines  was  improving,  and  the  yield  at  the  mills  in  November  was  higher 
than  the  averages  above  reported.  By  the  enlargement  of  milling  facil- 
ities, and  the  treatment  of  a  greater  amount  of  ore,  the  milling  cost  at 
the  river  could  be  reduced  to  $1  75,  and  the  general  expenses  to  50  cents 
per  ton  of  rock,  thus  securing  $1  per  ton  of  additional  profit. 

The  Mariposa  mine  contained,  likew  ise,  immense  reserves  of  low-grade 
quartz.  The  mill  at  Mariposa  has  been  reduced  to  25  stamps,  and  thiB 
operations  of  these  for  August,  September,  and  part  of  October,  1870, 
showed  an  average  yield  of  $0  98  per  ton.  This  scarcely  paid  expenses, 
as  the  mill  is  run  by  steam ;  aiul  the  mine  has  since  been  temporarily 
closed.  When  reopened,  it  will  be  worked  by  Chinese  labor  exclusively, 
as  it  has  been,  in  part,  the  case  for  a  long  time  past. 

The  old  Princeton  mine,  in  which  the  population  of  Mariposa  County 
still  place  much  aft'ectionate  faith,  produced  from  a  single  large  body  or 
chimney  of  ore  between  four  and  five  million  dollars.  This  chimney 
was  worked  to  a  depth  of  some  GOO  feet,  and  it  was  officially  reported 
to  be  exhausted  just  before  the  first  grand  collapse  of  the  Mariposa 
Comi)any.  A  complete  sectional  map  of  the  workings  came  into  my 
possession  several  years  ago,  bearing  valuable  memoranda  as  to  the 
yield  of  the  quartz  from  each  stope :  and  this,  with  other  evidence,  led 
me  to  doubt  whether  the  old  Princeton  chimney  was  really  exhausted, 
and  to  suspect  that  the  company  had  been  too  easily-  discouraged.  Sub- 
sequently to  the  first  abandonment,  however,  a  creditor  took  the  mine 
and  gutted  it,  filling  up  the  deep  sliafts  with  refuse,  to  save  hoisting, 
taking  out  pilhirs  and  timbere,  and  leaving  the  w^orkings  in  such  a  con- 
dition that  no  one  would  like  to  undertake  the  job  of  reopening  them. 
Whether  that  chimney  is  or  is  not  exhausted  will,  therefore,  not  be  soon 
discovered.  Many  explorations  were  made,  without  success,  to  find 
some  ecpially  iiromising  body  of  ore  on  the  continuation  of  the  vein.  It 
seems  to  part  near  the  mine  into  two  branches,  in  going  eastward  ;  and 
these  are  said  to  reunite  toward  Agua  Fria,  a  mile  away,  inclosing  be- 
tween them  a  large  area.  On  the  northerly  branch  operations  were 
unsuccessl'ul,  though  this  was  generally  supposed  to  be  the  main  vein. 
The  southerly  vein  makes  a  violent  bend  on  the  top  of  the  first  hill  east 
of  the  mine,  and  trending  northeast  crosses  a  ravine,  a  smaller  hill,  and 
another  ravine,  beyond  which  the  outcrop  is  hidden  in  the  chapparal. 
On  the  top  of  the  smaller  hill  are  the  two  shafts  of  the  New^  Princeton, 
the  discovery  of  which  was  the  most  significant  event  of  the  year  for 
the  estate.  The  connection  between  these  and  the  old  mine  is  distinctly 
established  by  innunu»ral)le  exposures  of  the  vein  outcrop. 

There  is  not  much  to  be  said  of  these  shafts,  but  what  there  is  is 
highly  important.  The  western  one  is  a  prospecting  shaft,  60  feet  deep 
at  the  time  of  my  visit :  the  other,  200  feet  east,  is  a  large  working 
shaft,  then  about  30  feet  deep,  and  showing  a  vein  of  5  feet,  the  foot- 
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wall  half  of  which  is  certainly  very  rich  rock.  I  macle  several  pauiiings, 
indicating,  I  am  confident,  as  much  as  830  per  ton  of  free  gold;  but  of 
course  I  cannot  feel  sure  that  the  samples  were  a  fair  average,  though 
they  were  not  the  best  that  1  saw,  or  could  have  taken  out  from  the  vein 
myself.  More  important,  in  my  opinion,  is  the  general  structure  of  the 
vein  and  the  ap[)earance  of  the  quartz,  which  is  identical  with  that  of 
old  Princeton  in  its  prime.  Taken  in  connection  with  the  known  chjir- 
acter  of  the  Princeton  vein,  upon  which  it  undoubtedly  is,  the  indica- 
tions it  presents  are  such  as  to  warrant  even  the  sanguine  expectations 
of  the  old  residents  of  the  neighborhood.  The  old  Princeton  mill  is  to 
be  refitted  and  started  early  in  1871,  with  25  stamps,  on  the  ore  from  this 
mine. 

This  discovery  shows  how  much  might  be  accomplished  by  judicious 
prQspecting  on  the  estate.  The  number  of  quartz  veins  not  yet  tested 
is  very  great,  and  the  richness  of  the  placers  at  many  |)oints  indicates 
the  existence  of  valuable  lodes  in  the  neighborhood.  The  Guadaloupe 
region,  not  worked  at  all  by  the  company,  contains  numerous  rich  (though 
narrow)  lodes.  Some  of  them  are  worked  on  royalty,  but  there  is  no 
capital  invested  there.  1  understand  that  one  of  these  lodes,  the  Buck- 
eye, which  has  paid  well  hitherto  to  operations  under  a  lease,  will  be 
worked  this  year  by  the  company. 

in  further  illustration  of  the  reduction  of  wages,  the  following  com- 
parative statement  of  the  average  daily  wages  paid  during  three  differ- 
ent periods,  kindly  furnished  by  Mr.  J.  G.  Kice,  the  assistant  superin- 
tendent, is  presented. 


From  1863  to  1S65. 

1865  to  1868. 

1868  to  date. 

Miners  ......  ................ 

^  50  to  $4  00 

3  00 
4  00  to    G  00 

4  00 
4  00  to    4  50 
3  50  to    4  00 

2  75  to    3  00 

3  50  to    4  00 
3  25  to    3  50 
2  50  to    3  00 

$3  25  to  §3  50 

2  75 
4  00  to    5  00 
3  75  to    4  00 

4  00 

3  50 

2  75 

3  50 
3  25 
2  50 
1  75 
1  50 

$3  00 
S2  25  to  2  50 

Strikers 

Carpenters 

Blacksmiths  ....* .- 

3  50  to  5  00 
3  25  to  3  75 

Machinists •. . . . 

Eucriueers  ...... 

3  50  to  4  00 
3  00  to  3  50 

r  iremen 

2  50  to  2  75r 

Mill-tenders 

3  00  to  3  50 

Mill-feeders 

3  00 

Lal)orers.  (  white^ 

2  00  to  2  50 

Ch inese  strikers 

1  62  to  1  75 

Chinese  laborers 

1  50 

The  item  of  wages  being  at  least  two-thirds  the  whole  cost  of  mining 
and  reduction,  it  is  evident  that  a  general  average  reduction  of  some 
25  per  cent,  in  that  item  <s  no  insignificant  matter,  iu  the  treatment  of 
low-grade  ores  especially^  and  in  the  execution  of  "  dead-work  "  and 
new  constructions. 

Thanks  are  due  to  Mr.  Thomas  Goodsell,  the  company's  superintend- 
ent, for  much  courtesy  and  valuable  assistance. 

The  following  data,  however,  are  not  from  the  company  or  its  officers : 
The  total  production  of  bullion  for  the  fiscal  year  18G9-'70,  from  the 
Josephine,  Linda,  and  Mariposa,  was  about  $170,000.  I  judge  that  the 
production  for  the  calendar  year  1870  was  about  $200,000.  This  is  a 
satisfactory  increase  of  100  per  cent,  on  the  product  of  the  previous 
year,  and  a  similar  steady  improvement  may  be  looked  for  in  1871.  The 
process  of  building  up  a  large  business  u|)on  the  basis  of  low-grade  ores 
is  a  slow  one,  but  the  result  is  much  more  permanent  than  the  brief 
though  brilliant  prosperity  of  ^'rich"  mines. 


32        MINING   STATISTICS    WEST   OF   THE   ROCKY   MOUNTAINS. 

In  the  latter  chiss  may  be  ranked  the  Oaks  and  Reese,  to  which  allu- 
sion has  been  made  in  former  reports.  This  mine  was  on  a  very  narrow 
and  hard  vein,  and  was  abandoned  last  year  by  the  company  in  spite  of 
tlie  extraordinary  richness  of  occasional  lots  of  ore.  It  is  reported  that 
the  miners,  going  back  to  the  work  after  the  company's  operations  had 
been  suspended,  soon  struck  upon  another  pocket  of  free  gold,  and 
made  a  handsome  profit  by  the  operation.  The  story  is  highly  probable, 
though  I  do  not  vouch  for  its  truth.  It  is  quite  common  for  skillful 
miners,  when  they  foresee  the  suspension  of  operations,  to  conceal  the 
occurrences  of  rich  side-shoots,  or  pockets,  &c.,  with  a  view  to  save 
tliem  until  permission  can  subsequently  be  obtained  to  work  the  mine 
on  a  favorable  lease,  or  to  pay  back-arrears  of  wages.  Accordingly, 
when  the  workmen  who  Imve  been  employed  in  a  mine  undertake  to 
carry  it  on  after  the  owners  have  stopped,  the  first  thing  heard  of.  is 
frequently  a  fortunate  discovery  of  rich  ore.  But  this  was  known  to 
some  one  beforehand,  or  the  speculation  would  not  have  been  under- 
taken. 1  am  not  aware  that  miners,  working  in  this  way  by  themselves, 
for  a  long  period,  and  opening  new  ground,  have  better  luck  than  other 
people. 

The  Washington  mine,  about  two  miles  north  of  Hornitos,  is  reported 
as  steadily  successful.  The  shipments  of  bullion  in  the  autumn  of  1870 
were  about  $12,000  per  month,  and  had  previously  been  $15,000.  For 
the  year  ending  June  1,  1870,  the  product  is  given  at  only  $50,000.  I 
presume  this  is  due  to  the  fact  that  the  mill  and  chlorinatiou  works  were 
not  I'unning  at  full  capacity — the  latter  not  at  all — during  a  large  part 
of  the  year.  The  mill  has  now  30  stjimps  running.  The  ore  is  heavily 
charged  with  sulphurets,  which  are  successfully  treated  in  the  chlorina- 
tion -works  erected  for  the  company  by  Mr.  Deetkin,  of  Grass  Valle3^ 

The  Quartz  Mountain  mill,  of  20  stamps,  was  idle  in  June,  In  No- 
vember it  was  working  ore  from  the  Flint  Peabody  mine,  two  miles 
south  of  Hornitos. 

The  Mount  Gaines  Company,  five  miles  east  of  Hornitos,  was  pro- 
ducing at  the  same  period  about  $2,000  monthly.  The  20-stamp  mill 
works  both  custom  ores  and  those  of  the  company's  mine,  in  which  rich 
sulphurets  are  said  to  have  been  discovered. 

1  am  indebted  to  Mr.  Thomas  Goodsell  and  to  Mr.  John  K.  Hite,  the 
owner,  for  the  following  notes  on  the  Hite  mine,  which  is  located  near 
the  geographical  center  of  Mariposa  County,  on  the  summit  of  the  ele- 
vated ridge  between  and  quite  near  the  intersection  of  Merced  River 
with  the  JSouth  Fork  of  the  Merced.  The  course  of  the  vein  is  nearly 
east  and  west,  and  the  dip  about  80^  north.  It  is  irregular  in  width, 
varying  from  3  to  11  feet,  and  richest  where  widest.  The  average  yield 
of  the  wider  portions  is  $27  per  ton ;  of  the  narrow,  $13  per  ton.  There 
are  two  shafts,  down  300  feet.  The  first  level  is  200  feet  below  the  sur- 
face, with  a  drain-adit  crossing  the  strata  coming  in  from  the  south  or 
South  Fork  side.  Above  this  level  the  ground  is  mainl^^  stoped  out. 
Both  the  east  and  west  shafts  are  down  100  feet  below  it,  and  drifting 
is  going  on  to  connect  the  shafts,  the  east  drift  being  in  300  feet  from 
the  shaft,  and  the  west  drift  30  feet,  leaving  a  distance  to  connect  of 
200  f(»et,  as  the  shafts  are  GOO  feet  apart.  A  new  tunnel  is  driving  from 
the  side  of  South  Fork  to  strike  the  vein  850  feet  below  the  surface.  It 
is  now  in  850  feet,  and  will  be  1,250  feet  long  when  completed.  It 
approaches  the  vein  at  right  angles.  The  vein  is  intermixed  with  thin 
layers  of  black  soft  slate,  like  the  country  rock.  There  are  three  ore- 
shoots  in  the  ground  alrea<ly  opened,  of  which  the  most  westerly  is  the 
poorest.  The  vein  is  continuous  for  a  long  distance,  running  nearly  par- 
allel with  the  Merced  liiver. 
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The  mill  is  situated  on  South  Fork,  whence  it  obtains  a  water-power  of 
42  feet  fall.  A  Tyjer  turbine  gives  150  horse-power.  There  are  20  stamps, 
of  550  pounds  each.  The  gold  is  very  fine  and  is  saved  with  difficulty, 
owing  to  the  creamy  consistency  of  the  slimes.  The  method  followed  is 
to  amalgamate  in  battery,  discharge  into  pans,  riffle-boxes,  &c.,  and 
save  the  sands  below,  as  they  contain  a  large  percentage  of  gold.  The 
distance  from  the  mine  to  the  mill  is  some  2,000  feet,  the  mine  being 
above  the  mill  some  1,500  feet.  The  distance  from  Mariposa  is  eighteen 
miles,  by  a  good  road  to  the  summit  opposite  the  mill,  whence  there  is 
a  very  abrupt  and  difficult  descent  to  tlie  bottom — say  2,000  feet  in  half 
a  mile.  The  present  estimated  value  of  the  mine  and  improvements  is 
half  a  million  dollars.  The  water-power  is  ample  for  the  present 
mill  for  ten  months  in  the  year.  Timber  is  obtained  within  five  miles 
of  the  mine.  The  workings  are  diy,  but  owing  to  the  softness  of  the 
walls  heavy  timbering  is  required.  No  '*  deads"  are  left,  as  all  the  vein 
is  tiiken  out  for  crushing.  The  product  of  this  mine  for  the  year  ending 
July  1,  1870,  was  not  far  from  $180,000. 

Of  placer-mining  operations  in  Mariposa  County  there  is  little  to  be 
said.  The  aggi'egate  of  gold  from  this  source  during  1870  will  probably 
not  exceed  $25,000. 

TUOLUMNE  COUNTY. 

No  change  of  importance  is  reported  to  me  in  the  mining  industry  of 
this  county  since  last  year. 

Little  hydraulic  mining  has  been  going  on,  only  four  claims  being 
reported  in  operation.  These  employed  six  men  on  an  average  of  ten 
months,  at  about  $60  in  wages.  Water  costs  from  8  to  10  cents  per 
inch.  The  total  product  of  these  claims  for  the  year  ending  June  1, 
1870,  was  $20,000,  making  the  average  yield  per  hand  per  day  of  this 
class  of  mines  $12  05;  which  must  be  considered  as  very  good  returns. 
The  claims  producing  the  most  were  those  of  Spalding  &  Co.,  which 
yielded  $5,400,  employing  two  men  ten  months,  and  of  Hayner  &  Co., 
which  yielded  $10,200,  employing  the  same  number  of  hands  during  the 
same  time. 

Eight  quartz  mines  have  been  worked  during  the  year,  and  in  these 
sixty-seven  men  were  employed  an  average  of  8.7  months,  at  about  $3 
per  day.  The  whole  product  for  the  year  ending  June  1,  1870,  was 
14,300  tons  of  quartz,  valued  at  $70,000. 

The  following  mines  furnished  the  largest  quantities  of  ore :  Eagle 
mine.  1,000  tons,  valued  at  $9,000 ;  Golden  Rule,  3,500  tons,  valued  at 
$12,800;  Heslep,  2,500  tons,  valued  at  $10,000;  Jefferson  &  Co.,  1,800  ^ 
tons,  valued  at  $18,000 ;  App  mine,  3,000  tons,  valued  at  $5,000.  The 
quartz  mines  of  this  county  carry  mostly  low-grade  ores,  and  the  aver- 
age yield  of  all  the  mines  was  only  $4  86  per  ton  for  the  year.  Leaving 
out  the  App  mine,  the  average  yield  would  be  raised  to  $5  71  per  ton. 
The  average  cost  of  mining  in  all  the  claims  was  $2  50  per  ton  of  quartz. 

The  following  description  of  some  of  the  mines  of  this  county,  taken 
from  the  San  Francisco  Scientific  Press,  will  prove  interesting :  "  The 
App  mine,  on  Quartz  Mountain,  near  Jamestown,  and  some  6  miles 
from  Sonoi^,  is  owned  by  Griffing  &  Totten.  The  ledge  iB  1,000  feet 
long,  and  from  15  to  30  feet  wide.  They  have  a  25-stamp  mill  crushing 
15  tons  per  day,  but  with  a  capacity  of  crushing  25.  Some  twenty  men 
are  employed.  They  are  now  further  developing  the  mine,  the  reason 
of  not  running  to  their  full  capacity.  Their  rock  will  run  from  $15  to 
$20  per  ton.    They  have  a  shaft  down  580  feet,  on  an  incline  of  00^. 

H.  Ex.  10 3 
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The  hoisting  works  are  very  complete,  and  run  by  an  engine  of  25  horse- 
power. ^ 

"  The  Heslep,  next  adjoining  the  App,  and  parallel  with  it,  separated 
only  a  few  hundred  feet  by  an  immense  horse,  is  owned  and  superin- 
tended by  B.  F.  Heslep,  esq.  This  ledge  is  well  defined,  14  feet  wide, 
and  1,650  feet  long.  Mr.  H.  has  a  15-stamp  mill,  run  by  water-power — 
40-foot  wheel.  His  tunnel  is  in  700  teet  on  a  water  grade.  At  this 
point  it  is  170  feet  to  the  surface.  Nine  men  are  regularly  employed, 
crushing  15  tons  per  day,  (twenty-four  hours,)  and  the  rock  averages  $5 
per  ton. 

"  Tlie  Knox  mine,  J  mile  from  the  Heslep,  and  midway  between  this 
and  Poverty  Hill,  is  1,200  feet  in  length,  with  about  a  20-inch  vein.  It 
is  ownied  by  Green,  Jones  &  Preston.  They  have  hoisting  works  run 
by  a  30  horse-power  engine,  and  a  mill  of  10  stamps  and  2  arrastras,  now 
crushing  7  tons  per  day.  They  employ  fifteen  men,  and  have  lately  in- 
troduced giant  powder  to  expedite  their  supply  of  rock,  as  they  are  not 
running  to  their  full  capacity.  They  claim  to  get  an  average  of  $35  per 
ton  out  of  their  rock,  exclusive  of  sulphurets. 

"  The  Golden  Eule,  ^  o^  a  mile  beyond  Poverty  Hill,  and  about  7 
miles  from  Sonora,  is  owned  by  a  joint  stock  company,  principally  of 
San  Francisco.  A.  S.  Phifer  is  its  superintendent.  The  mill  of  15 
stamps  is  run  by  water-power,  (50-foot  wheel,)  and  is  now  crushing 
15  tons  per  day,  (twenty-four  hours,)  which  average  $10  per  ton ;  six- 
teen men  are  employed.  This  mine  was  originally  owned  by  a  com- 
pany of  Italians,  and  was  first  struck  in  1863.  A  tunnel  500  feet  in 
length  is  run  in  on  a  grade  with  the  miU,  to  which  the  rock  is  brought 
\fy  car.  This  tunnel  runs  nearly  east ;  at  this  point  the  tunnel  runs 
south  75  feet,  where  their  hoisting  works  are  situated,  87  feet  under 
ground.  It  cost  $36  per  foot  to  run  it.  The  hoisting  works  are  run  by 
an  engine  of  12  horse-power.  At  the  hoisting  works  there  is  a  vertical 
shaft  225  feet  deep  from  the  surface.  The  hanging  wall  is  of  serpentine, 
and  the  foot  wall  of  feldspar  formation.  The  vein  is  from  7  to  9  feet 
wide,  and  is  nearly  90  per  cent,  slate.  Free  gold  is  found  in  each  of  the 
above-named  formations  often  4  inches  deep  in  the  foot  wall,  which  goes 
to  prove  the  old  Forty-Niners'  saying,  that  gold  is  just  where  you  find 
it.  The  company  consume  about  25  pounds  of  giant  powder  weekly  for 
blasting  purposes.    Their  sulphurets  pay  them  about  $40  per  ton." 

The  population  of  this  county,  according  to  the  last  census,  is — ^total, 
8,150  5  Chinese,  1,523. 

CALAVERAS  COUNTY. 

The  mining  enterprises  of  this  county  have  been  prosecuted  with 
energy  during  last  year.  The  product  from  hydraulic  shallow  placer  and 
quartz  mining  amounts,  according  to  the  returns  to  the  Census  Bureau, 
to  $1,080,000  for  the  twelve  months  ending  June  1.  Many  shallow- 
placer  claims  have  been  actively  worked,  but  the  majority  are  small 
affairs,  on  which  all  the  work  is  performed  by  the  owners  themselves. 
On  236  claims  reported  684  hired  men  were  employed  on  an  average  of 
7.31  mouths.  Besides  these  about  250  owners  spent  an  average  time  of 
8.6  months  on  their  claims.  The  yield  per  hand  per  day  was  low,  being 
$2  57  on  an  average.  Total  wages  paid,  $250,300.  The  total  materials 
consumed  had  a  value  of  $109,600.  The  price  paid  for  water  has  gen- 
erally been  10  cents  per  inch,  and  the  average  wages  amounted  to  $50 
per  mouth. 

The  total  product  of  this  branch  of  mining  in  the  county  is  reported 
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as  a  little  over  $500,000.  The  largest  returns  were  received  from  the 
following  claims:  Eailroad  Company,  $15,000;  Texas  Companv, 
$30,000;  Paul  &  Co.,  $12,000;  Crebr  &  Co.,  $15,000;  Gleason,  O'Keil 
&  Co.,  $10,000;  Henry  Connelly,  $10,000. 

Of  hydraulic  claims  46  are  reported.  They  yielded  about  $180,000, 
of  which  amount  the  following  claims  gave  the  highest  yields :  Bomig 
&  Co.,  $15,000 ;  Strong  &  Mathews,  $10,000 ;  Leckerman  &  Co.,  $12,000. 

The  quartz  mining  enterprises  of  the  county  ate  mostly  small  and  a 
limited  amount  of  capital  is  invested. 

The  prices  of  labor,  lumber,  and  charges  for  milling  during  the  year, 
have  not  varied  much  from  those  given  in  my  last  report,  but  it  is  evi- 
dent that  a  tendency  to  lower  the  wages  begins  to  gain  ground. 

Thorp  &  Co.'s  mine  was  worked  by  two  men  during  the  entire  year, 
and  the  quartz  was  worked  in  their  three  arrastras.  These  are  driven 
by  a  24-foot  water-wheel.  They  have  a  flume  connected  with  it  200  feet 
long.  Two  men  worked  in  these  reduction  works  and  crushed,  in  twelve 
months,  450  tons  of  quartz,  which  yielded  187  ounces  of  gold,  valued  at 
$3,000. 

John  Ba^hman's  mine  was  worked  by  two  men  during  six  months. 
They  took  out  200  tons  of  quartz,  valued  at  $1,000. 

A.  Acerford's  mine  has  a  shaft  90  feet  deep.  Two  men  raised,  in  six 
months,  150  tons  of  quartz,  valued  at  $1,200.  The  ore  is  raised  by 
windlass. 

The  Union  lode,  5  feet  wide,  was  worked  by  three  men  throughout  the 
year;  400  tons  of  quartz  were  raised,  valued  at  $5,000.  The  shaft  on 
this  mine  is  150  feet  deep.  The  mill  of  the  same  company,  ten  stamps 
driven  by  a  20  horse-power  water-wheel,  crushed  this  ore  and  also  some 
custom-rock,  producing  with  nine  men  in  eleven  months  $1,700. 

The  following  are  some  of  the  mines  worked  during  the  year : 

Eeed  &  Co.:  Shaft  80  feet  deep;  two  men  took  out  200  tons  in  six 
months,  valued  at  $1,600. 

Davis :  Shaft  90  feet  deep;  ores  raised  by  whim ;  three  men  took  out 
in  six  months  500  tons  of  quartz,  valued  at  $3,000. 

B.  K.  Thorn  &  Co.'s  mine  has  two  shafts,  85  feet  each,  from  which 
four  men  extracted  600  tons  of  quartz  in  six  months.    Value,  $3,000. 

Quaker  City:  Shaft  150  feet  deep;  ores  raised  by  horse-whim;  six 
men  took  out  1,200  tons  in  twelve  months.  This  ore  was  worked  in  the 
same  company's  mill,  a  10-stamp  mill,  driven  by  a  30  horse-power  engine 
and  yielded  350  ounces  of  gold,  worth  $6,000. 

Joseph  Lafay's  mine :  Shaft  160  feet  deep.  One  thousand  eight  hun- 
dred tons  of  quartz,  valued  at  $9,000,  were  taken  out  during  the  year. 

Barry,  Frank  &  Co.'s  mine  has  a  tunnel  300  feet  long  and  a  shaft  00 
feet  deep.  Five  men  raised,  in  twelve  months,  400  tons  of  quartz,  worth 
$17,200. 

Besides  this,  the  following  mines  and  mills  were  in  operation: 

Gold  Mountain  Company  worked  its  5-stamp  mill,  driven  by  8  horse- 
power engine,  for  three  months  with  ten  hands,  and  produced  $6,600. 

Reserve  Company  has  a  20-stamp  mill,  driven  by  a  30  horse-power 
water-wheel.    Produced,  in  eight  months,  employing  nine  men,  $7,000. 

The  Fiunegan  Mining  Company  ran  its  5-stamp  mill,  driven  by  an 
8  horse-power  engine,  for  a  short  time  with  two  men,  and  produced  only 
a  little  over  $300. 

Angel's  Quartz  Mining  Company  produced  $48,000.  This  company 
employed  fifty  men  for  eleven  months. 

Garret  &  Co.  crushed  1,800  tons  of  cement,  yielding  337  ounces  of 
gold,  valued  at  $5,400«    '^heir  mine  has  a  tunnel  300  feet  long  and  a 
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shaft  50  feet  deep.    The  5-8tamp  mill  is  driven  by  a  20  horse-power 
over-shot  water-wheel. 

Boiickell  &  Co.  employed  twelve  men  throughont  the  year  in  their 
mill  and  mine.  The  former  has  5  stamps  driven  by  a  centrifugal  water- 
wheel,  and  a  flume,  COO  feet  long,  is  connected  with  it.  The  product 
was  837  ounces,  valued  at  $15,000. 

The  Golden  Gate  Mining  Company  have  a  tunnel  450  feet  long.  Their 
6-stamp  mill  produced,  with  twenty  men,  during  twelve  months,  1,350 
ounces  of  gold,  valued  at  $20,000. 

Gwin  &  Coleman  have  a  35  horse-power  hoisting  and  pumping 
engine  at  their  mine.  The  shaft  is  300  feet  deep  and  four  levels  are  run 
from  it.  From  these  they  took  9,000  tons  of  quartz  with  twenty-eight 
men  in  twelve  months.  This  ore  was  worked  in  their  16-stamp  mill, 
which  is  driven  by  a  30  horse-power  water-wheel.  Besides  the  stamps 
it  contains  two  pans  and  one  concentrator.  Seven  men  were  employed 
for  twelve  months.  The  product  was  3,000  ounces  of  gold  worth 
$48,000,  and  50  tons  of  concentrated  sulphurets  valued  at  $4,000. 
These  sulphurets,  together  with  others,  were  worked  in  chlorination 
works,  which  were  erected  for  custom  work  by  a  firm  whose  name  is  not 
given  by  my  agent.  The  works  consist  of  a  concentrator,  one  furnace 
and  the  necessary  vats,  precipitating  vessels  and  generator.  They 
employed  five  men  for  six  months,  and  treated  altogether  200  tons  of 
sulphurets,  which  yielded  800  ounces  of  gold  valued  at  $16,000. 

Rathgeb  &  Co.'s  mill,  containing  five  stamps  and  one  pan,  driven  by 
a  25-foot  water-wheel,  employed  two  men  for  twelve  months  and  pro- 
duced $5,000. 

Alexander  &  Co.'s  mill,  containing  two  centrifugal  water-wheels  of 
25  horse-power,  together  driving  ten  stamps  and  two  pans,  worked  the 
ore  from  the  company's  own  mine.  Twelve  men  were  employed  in  the 
mine  and  mill  for  twelve  months,  and  the  product  was  $20,000. 

Chas.  Clacklin  &  Co.'s  mine  is  opened  by  a  shaft  140  feet  deep,  and  a 
tunnel  200  feet  long.  Eight  men  took  out,  during  twelve  months,  4,000 
tons  of  quartz,  which  were  worked  in  the  company's  15-stamp  mill  and 
yielded  1,250  ounces  of  gold  worth  $20,000.  The  mill  has  also  three 
pans,  the  whole  being  driven  by  a  20  horse-power  engine,  and  six  men 
were  employed  throughout  the  year. 

Albert  Lazy  has  worked  a  crusher  and  two  grinders,  and  produced 
$10,000  from  500  tons  of  quartz. 

John  F.  Henry^s  mine  has  a  shaft  150  feet,  with  whim  for  raising  the 
ore.  Three  men  were  employed  for  six  months  and  took  out  100  tons  of 
quartz.  His  mill  contains  eight  stamps,  one  pan  and  one  concentrator, 
all  moved  by  a  25-foot  water-wheel.  Two  men  were  employed  for  twelve 
months  and  1,500  tons  of  quartz  reduced.  The  product  was  1,875 
ounces  of  gold  worth  $30,000. 

Besides  those  mentioned,  many  smaller  quartz  mining  enterprises 
were  in  operation  during  part  of  the  fiscal  year,  and  the  total  product 
of  this  branch  of  mining  may  be  safely  estimated  at  not  less  than 
$340,000. 

The  population  of  the  county  is,  according  to  the  late  census :  Total, 
8,895  5  Chinese,  1,432. 

AMADOR  COUNTY. 

Quite  a  number  of  hydraulic  claims  are  reported  as  having  been  in 
operation,  but  most  of  them  were  carried  on  by  the  owners  themselves, 
who  employed  very  little  help.  The  sixty  claims  reported  gave  employ- 
ment to  223  men  for  an  average  of  7.2  months,  and  the  total  product 
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was  about  $125,000.  Exact  returns  of  yield  I  have  been  nnable  to 
obtain,  but  the  figure  indicated  is  not  taken  too  high.  The  yiehi  of  these 
mines  per  day  per  hand  has  been  low  for  several  years  past,  and  did 
not  exceed  $3  last  year.    The  price  paid  for  water  was  5  cents  per  inch. 

An  unfortunate  fire  in  the  principal  shaft  of  the  Amador  mine  in  the 
month  of  April,  1870,  caused  a  suspension  of  mining  operations  for  four 
months.  The  following  figures  taken  from  the  secretary's  report  for  the 
calendar  j^ear  1870  give  the  most  important  items  connected  with  the 
business  of  the  company :  "  The  receipts  for  the  year  from  all  sources 
were  $341,701,  including  $301,533  from  the  proceeds  of  ore.  The  dis 
bursements  were  341,437,  inchuling  $111,000  in  dividends  to  stock- 
holders, $98,298  for  construction  of  shaft  and  improvements,  $63,405  on 
mine  account,  and  $20,887  for  general  expenses." 

Besides  the  Amador,  the  Keystone,  Oneida,  Potosi,  Lincoln,  and 
Marklee  mines  have  been  worked.  1  estimate  the  yield  of  these  mines  for 
the  year  ending  June  30,  1870,  as  follows:  Keystone,  $300,000;  Potosi, 
$12,000;  Oneida,  $128,000;  Lincoln,  $30,000;    Marklee  mine,  $20,000. 

Four  hundred  and  fifty-six  men  were  employed  in  eleven  quartz  mines, 
which  were  in  operation  for  an  average  period  of  eleven  months.  The 
wages  paid  are  about  $75  per  month. 

Only  thirty-seven  placer  claims  are  reported  in  operation,  and  the 
yield  per  day  per  hand  is  little  over  $2,  hardly  wages;  two  himdred  and 
seven  men  were  employed  on  these  claims  on  an  av^erage  of  7.6  months, 
and  many  of  those  working  were  owners.  The  total  product  was  less 
than  $50,000.  Water  has  been  sold  throughout  the  year  at  prices  vary- 
ing from  3  to  5  cents  per  inch. 

The  population  of  the  county,  according  to  the  census  of  1870,  is: 
Total,  9,582 ;  Chinese,  1,629. 

PLACER  COUNTY. 

Both  hydraulic  and  placer  mining  has  been  carried  on  actively  and 
with  good  results.  The  quartz  mines  so  far  worked  have  yielded  small 
returns,  and  the  business  is  not  very  encouraging.  The  reports  from 
fifteen  placer  claims,  worked  during  8.88  months  on  an  average,  give 
$176,000  as  the  yield  for  the  year  ending  June  1,  1870.  One  hundred 
and  forty-six  men  were  employed  at  about  $60  per  month,  and  the 
average  product  per  day  per  hand  was  $5. 

The  Mountain  Company,  the  only  one  which  works  in  the  "back 
channel'^  at  Forrest  Hill,  has  2,300  feet  of  main  and  1,700  feet  of  branch 
tunnels  completed,  and  produced  $40,000;  the  Mountain  Gate  Com- 
pany, with  3,100  feet  of  tunnels,  produced  $35,000;  the  Morning  Star, 
$20,000;  and  the  Canon  Creek  Company,  $12,000. 

The  total  product  of  twenty-one  hydraulic  claims  in  operation  in  this 
county  is  rejwrted  as  $385,000.  They  gave  employment  to  one  hundred 
and  sixty-two  men,  who  were  employed  for  6.25  months  on  an  average. 
The  average  yield  per  day  per  man  was  $14  50,  and  the  wages  paid  were 
from  $70  to  75  per  month. 

The  largest  returns  were  received  from  the  following  claims:  Pond  & 
Co.,  at  Todd's  Valley,  $25,000;  Van  Emon  Bros.,  $35,000;  Harkness 
Company,  $34,000;  Indiana  Hill,  $14,000;  Gosling  Eavine  Company, 
$30,000.  These  hydraulic  claims,  according  to  the  returns  per  day  per 
hand  above  mentioned,  must  be  ranked  among  the  richest  in  California. 

Few  quartz  mines  were  in  actual  operation.  The  product  of  the  five 
mines  reported  amounts  in  the  aggregate  to  only  $58,000  for  the  year 
ending  June  1, 1870,  and  the  operations  seem  to  have  left  little  profit. 
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These  mines  employed  sixty-two  men  on  an  average  of  10.4  mouths, 
paying  average  wages  of  $64  per  month.  The  Eising  Sun  has  again 
been  the  leading  mine;  thirty-five  men  were  employed  throughout  the 
year,  and  the  product  was  $24,000.  The  Golden  Gate  took  out  in  twelve 
months  $12,000,  and  Staples  &  Co.  $17,500.  Many  of  the  mills  in  this 
county  have  been  idle  throughout  the  year. 

It  should  perhaps  be  recorded  here  that  in  this  county,  on  Eattlesnake 
Bar,  a  piece  of  gold  quartz  was  found  by  a  miner  in  the  month  of  July, 
which  weighed  106  pounds,  and  of  which  97  pounds  were  almost  pure 
gold ;  the  whole  worth  over  $25,000. 

The  population  of  the  county,  according  to  the  late  census,  is :  Total, 
11,3575  Chinese,  2,409. 

EL  DORADO  COUNTY. 

The  yield  of  gold  in  this  county  has  been  about  the  same  as  last  year. 

Placer-mining,  both  surface  and  hydraulic,  has  not  experienced  any 
improvement,  and  the  yield  i)er  day  to  the  hand  is  low. 

There  are  sixty-four  shallow  placer  claims  reported  in  operation  dur- 
ing nearly  seven  months  previous  to  June,  1870,  and  221  men  were  fur- 
nished with  employment  in  the  same.  The  average  wages  paid  were 
about  860  per  month.  The  claims  producing  the  highest  amounts  are 
the  following : 

The  Deep  Channel  Mining  Company  at  Placerville,  employing  five  men 
throughout  the  year,  produced  about  $6,500 ;  the  Cedar  Spiings  Com- 
pany, employing  seven  men  during  four  months,  produced  $7,000;  and 
the  Falls  Mining  Company  at  Columnas,  employing  ten  men,  during 
eight  months  took  out  $13,500.  The  remaining  claims  yielded,  nearly 
all,  much  less  than  those  named,  and  the  total  product  of  all  does  not 
exceed  $120,000.    The  average  yield  per  day  per  hand  was  less  than  $3. 

Of  the  twenty-one  hydraulic  claims  reported,  none  produced  over 
$20,000  and  the  total  product  amounts  to  $90,000.  These  claims  were 
worked  by  89  men  during  an  average  season  of  8.6  months.  The 
average  wages  paid  have  been  about  $ijo  per  month,  and  the  average 
yield  per  day  per  hand  is  $4  90. 

The  following  claims  have  been  the  most  prosperous,  and  for  the  year 
ending  June  1,  1870,  produced  the  subjoined  amounts:  Excelsior 
Mining  Company,  Placerville,  employed  twelve  men  for  twelve  months, 
$19,000;  Hook  and  LadderMimngCompany,  Placerville,  employed  four 
men  for  twelve  months,  $9,000;  !Nip  and  Tuck  Mining  Company,  Placer- 
ville, employed  five  men  for  twelve  mouths,  $10,000 ;  McKenney  &  Co. 
employed  tliree  men  for  six  months,  $6,000;  Davenport  &  Co.  em- 
ployed three  men  for  twelve  months,  $9,300. 

The  report  of  the  quartz-mining  claims  comprises  fifteen  mines,  which 
were  in  operation  the  whole  or  part  of  the  year,  and  on  an  average  6.75 
months.    They  employed  90  men  at  average  wages  of  $75  per  month. 

The  total  product  of  all  these  claims  I  estimak^  at  $120,000,  and  the 
following  are  credited  with  the  highest  yields :  Crystal  Gold  Mining 
Company,  employing  fifteen  men  nine  months,  $10,000;  Sheppard  &  Wil- 
ton, employing  eighteen  men  six  months,  $29,000;  Hayilar  Mining 
Company,  employing  twenty  men  nine  months,  $44,000;  Confidence 
Mining  Company,  employing  five  men  twelvemonths,  $7,000. 

The  tendency  to  retluce  wages  has  asserted  itself  in  this  county  as  in 
almost  all  the  other  older  mining  localities  during  the  year. 

The  population  of  the  county,  according  to  the  late  census,  is :  total, 
10,309 ;  Chinese,  1,559. 
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NEVADA  COUNTY. 

Quartz  and  hydraulic  mining  operations  as  well  as  prospecting  have 
been  more  active  in  this  county  than  in  any  other  of  the  State.  Espe- 
cially quartz  mining  was  very  successful. 

The  shallow  placer  mines,  although  to  a  great  extent  worked  over, 
some  of  them  several  times,  have  nevertheless  furnished  emi)loymeht 
for  a  considerable  number  of  miners,  many  of  whom  were  Chinese.  But 
this  interest,  as  well  as  hydraulic  mining,  has  suffered  greatly  from 
want  of  water  during  the  summer  and  fall. 

The  total  yield  of  thirty-four  placer  claims  for  the  year  ending  June, 
1870,  is  reported  at  a  little  less  than  $100,000.  These  claims  employed 
302  men  on  an  average  of  5.4  months,  and  yielded  $12  69  per  day  per 
hand.  They  are  scattered  over  the  whole  county,  but  the  more  promi- 
nent ones  are  reported  from  Rough  and  Ready,  Little  York,  Grass  Valley, 
Bridgeport,  and  Nevada.  The  most  prominent  of  these  claims,  as  far  as 
their  yield  is  concerned,  are  that  of  the  Swamp  Angel  Company  at  Little 
York,  which  yielded  in  twelve  months,  with  the  labor  of  six  men,  $14,000 : 
and  that  of  Peabody  &  Hall,  at  Nevada,  which  produced  an  equal 
amount.  Thirty-one  hydraulic  claims  are  reported  to  have  been  worked 
by  235  men  an  average  of  7.5  months.  The  average  wages  paid  were 
$78  per  month,  and  the  average  yield  per  day  per  hand  was  $8  40. 
Charges  of  the  water  companies  to  these  claims  varied  from  7  to  12J 
cents  per  inch,  according  to  the  locality.  The  total  yield  of  all  the  hy- 
draulic claims  during  the  year  ending  June  1,  1870,  was  about  $380,000. 

The  following  claims  are  distinguished  by  their  high  yield :  W.  H. 
Dureas,  Little  York,  employing  twelve  men  for  five  months,  $31,000; 
E.  Williams,  Little  York,  employing  ten  men  for  nine  months,  $26,000; 
Little  York  Mining  Company,  Little  York,  employing  forty  men  for  nine 
months,  $91,325;  Union  Gravel  Mining  Company,  Bloomfield,  employ- 
ing fifteen  men  for  twelve  months,  $30,000;  R.  C.  Black,  Bloomfield, 
employing  ten  men  for  five  months,  $18,500;  Q.  D.  Hickeye,  Eureka, 
employing  nine  men  for  nine  months,  $17,000;  Omega  Water  Company, 
Washington,  employing  twenty  men  for  ten  months,  $65,000 ;  W.  M. 
Eddy,  Bridgeport,  employing  fifteen  men  for  twelve  months,  $35,000 ; 
Sailor  Flat,  Nevada,  employing  two  men  for  five  months,  $9,000. 

In  the  fall  gravel  mining  seemed  to  come  into  more  prominent  notice, 
and  several  new  enterprises  were  started,  and  old  mines  taken  up  again. 

In  August,  Messrs.  Eddy,  Bell,  and  others  had  about  perfected  ar- 
rangements for  running  a  tunnel  from  the  South  Yuba  side  of  the  ridge 
to  their  claims  near  French  Corral.  The  tunnel  will  be  2,000  feet  in 
length,  having  a  width  of  10  feet,  and  will  be  run  on  a  level  to  drain  all 
of  Empire  Flat,  and  the  most  of  Kate  Hays  Flat.  The  tunnel  will  open 
a  bed  of  rich  cement  gravel  40  feet  in  depth  and  covering  many  acres 
in  area.  The  projectors  have  had  offers  from  reliable  parties  to  run  the 
tunnel  for  $15  a  foot,  and  they  may  probably  get  the  work  done  at  a  less 
rate  than  that.  The  intention  is  to  have  two  fiumes  put  down  the  entire 
length  of  the  tunnel,  and  extend  them  as  far  beyond  the  mouth  as  may 
be  desirable,  as  there  is  plenty  of  fall  for  dumps  and  under-currents. 
By  this  means  they  calculate  that  the  cement,  which  they  have  been 
crushing  in  stamp-mills,  will  be  completely  disintegrated  and  the  gold 
set  free.  The  enterprise  is  one  of  the  most  important  in  its  prospectiv^e 
results  of  any  ever  undertaken  in  the  county.  The  ground  opened 
would  probably  yield  a  great  deal  of  gold. 

A  little  later  in  the  fall  it  was  reported  in  the  press  that  Randolph 
Hill,  or  Alta  Hill,  (for  these  names  are  applied  to  different  parts  of  the 
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same  contiguous  ridge,)- was  worked  systematically  and  scientifically, 
from  one  end  to  the  other,  a  distance  of  about  four  miles,  and  with  the 
most  flattering  prospects  of  success.  A  number  of  "diggings,'^  to  be 
worked  by  the  hydraulic  process,  as  well  as  by  drifting  and  raising 
gravel  to  the  surface  to  be  washed,  were  soon  to  be  oi)ened.  The  claims 
located  at  the  western  point  of  the  hill,  on  the  north  side  of  it,  are  those 
of  McSorley  &  Co.,  and  on  the  south  side  of  the  hill  are  the  claims  of 
Gilham,  Macauley  &  Co.  Both  sets  of  claims  have  been  strongly  pros- 
pected, and  are  known  to  be  rich.  Coming  east  from  these  claims  we 
find  H.  Q.  and  E.  W.  Roberts  on  the  north  side  of  the  hill,  and  Frank 
Torpey  &  Co.  on  the  south  side.  Both  companies  have  done  a  large 
amount  of  work,  and  both  have  found  good  gravel.  Still  farther  east, 
on  the  north  side  of  the  hill,  are  Webster  &  Co.,  the  Picayune  Com- 
pany, Coombs,  (jrant  &  Co.,  and  the  Mammoth  Company.  On  the  south 
side  are  Hayes,  Johnston  &  Co.  These  last-named  parties  adjoin  the 
Hope  Company's  ground,  and  the  ground  of  the  Brown  Brothers  on 
Squirrel  Creek.  At  the  east  end  of  the  ridge  we  can  see  that  the  gravel 
is  rich,  for  Brown  Brothers  and  the  Hope  have  already  opened  a  splendid 
channel.  On  the  west  end  of  the  ridge  McSorley  &  Co.  demonstrate 
that  a  good  lead  exists.  Between  the  two  points  prospectors  show  that 
an  old  river-bed  is  in  the  ridge,  and  that  the  gravel  thereof  contains 
gold.  Webster  &  Co.'s  prospects  are  very  good,  and  that  state  of  affairs 
in  their  ground  settles  the  matter  of  the  value  of  the  middle  part  of 
the  hill.  Extensive  gravel  mines  are  intended  to  be  opened  between 
Grass  Valley  and  Rough  and  Ready.  East  Grass  Valley  is  also  an 
extensive  deposit  of  gold-bearing  gravel.  The  Towft  Talk  mine,  on  the 
south  bank  of  Wolf  Creek,  has  proved  a  success,  although  it  is  scarcely 
touched.  The  lead  is  there  of  washed  gold.  The  Independence  ground, 
adjoining  the  Town  Talk,  is  no  less  valuable.  Buena  Vista  slide,  and 
the  hills  by  the  slide,  are  shown  to  be  rich  in  gold.  Between  Grass 
Valley  and  Nevada  City,  it  will  soon  be  demonstrated  that  the  ridge 
has  under  it  gravel  which  is  more  or  less  rich  in  gold.  In  this  extensive 
gravel  region  prospectors  are  busy,  and  Grass  Valley  will  undoubtedly 
soon  be  noted  iox  its  gravel  mines,  as  it  has  been  for  years  past  for  the 
successful  working  of  quartz. 

The  new  appliances  and  machinery  introduced  in  this  branch  of  min- 
ing during  the  year,  and  especially  in  Nevada  county,  are  more  fully 
discussed  in  another  part  of  this  report,  and  it  is  therefore  unnecessary 
to  repeat  here  what  is  already  sufliciently  treated  elsewhere. 

The  quartz  mines  of  the  county  have  again  been  exceedingly  prosper- 
ous, and,  with  the  exception  of  the  great  fire  at  the  Empire  mine  in 
September,  which  swei)t  the  company's  milling  and  hoisting  works  out 
of  existence,  nothhig  has  occurred  to  hinder  steady  prosperity. 

Few  gold  quartz  veins  in  the  world  have  yielded  the  precious  metal 
as  regularly  and  abundantly,  year  by  year,  a«  the  Eureka  of  Grass  Val- 
ley. The  claim  includes  now,  since  the  Roannaise,  an  adjoining  claim, 
has  been  acquired  by  the  Eureka  company,  3,700  feet  on  the  lode.  The 
works  are  located  a  short  distance  (hardly  a  mile)  from  the  town  of  Grass 
Valley,  and  overlook  the  village,  which  is  one  of  the  most  delightfully 
situated  places  in  California.  The  veins  at  Grass  Valley  may  be  classed, 
according  to  their  strike,  into  two  systems — those  running  east  and  west, 
and  those  with  a  northwesterly  and  southeasterly  strike.  The  Eureka 
belongs  to  the  first  class.  It  has,  like  all  the  veins  of  this  system,  a 
steep  dip,  the  first  300  feet  in  depth,  inclining  78°  south,  while  the  por- 
tion so  far  opened  below  this  point  varies  from  05°  to  70^.  The  main 
.shaft  is  very  large,  6  by  18  feet  inside  the  timbers,  and  is  divided  into 
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four  compartments — ^two  for  hoisting,  one  for  sinking  ahead,  and  one  for 
pamping.  The  nine-inch  pumps  are  built  in  three  sections,  the  first 
reaching  down  to  the  second  level,  2G0  feet ;  the  second  from  here  to  the 
fourth  level,  460  feet  in  depth,  and  the  third  to  the  sixth  level,  255  feet 
lower.  A  sump  of  ten  feet  below  this  point  is  the  deepest  spot  so  far 
reached,  making  the  total  depth  of  the  mine  at  the  present  time  725 feet 
on  the  incline.  The  thickness  of  the  vein  in  the  portions  now  accessible 
varies  from  3  to  7  feet,  and  can  be  safely  put  down  as  4  feet  on  an  aver- 
age. I  should  mention  in  this  connection  a  peculiarity  of  this  vein,  which 
contributes  largely  towards  cheapening  and  facilitating  the  work  of  ex- 
tracting the  ore.  This  is  the  distinct  arrangement  of  two  streaks  of 
quartz — one  along  the  foot-wall,  and  one  on  the  hanging-wall — which 
are  very  frequently  separated  by  a  horse  of  from  a  few  inches  to  6  feet 
in  thickness.  This  horse  is  interwoven  with  many  ^mall  quartz-stringers, 
which  are  generally  so  rich  in  sulphurets  that  th|e  whole  horse  must  go 
through  the  stamps.  On  the  hanging-wall  is  ^  distinct  selvage,  and 
by  undermining  ahead  on  the  foot-wall,  enormpXis  masses  of  ore  can  be 
thrown  down  along  the  hanging-wall  at  a  single  blast.  In  a  few  locali- 
ties both  layers  of  quartz  come  together  in  the  middle  of  the  vein,  with- 
out having  the  horse  between.  In  these  cases  there  is  a  line  of  quartz 
crystals  visible,  which  fill  the  narrow  cavity  sometimes  left.  The  whole 
vein  shows  very  good  evidence  of  the  manner  in  which  it  has  been 
formed.  So-called  *'  banded  quartz  ^  preponderates  throughout  the  vein, 
and  it  is  always  found  the  richest  in  free  gold  and  sulphurets.  The  vein 
is  worked  throughout  by  overhead  stoping,  shutes,  30  feet  apart,  being 
left  open  during  the  subsequent  filling-in  of  the  stopes  throughout  the 
mine. 

The  Eureka  Company  has  always  been  noted  for  its  good  management 
of  the  mine,  and  has  shown  its  business  tact  by  keeping  plenty  of  re- 
serves ahead  at  any  time.  At  present,  for  instance,  the  reserves  in  the 
mine  furnish  work  for  the  force  employed  for  the  next  three  years;  but 
they  are  nevertheless  sinking  slowly,  and  opening  the  mine  farther  in 
depth.  The  ores  now  raised  come  mainly  from  between  the  fourth  and 
fifth  levels,  a  few  tons  only  being  taken  from  the  upper  levels,  where  a 
good  deal  of  twenty-dollar  rock  has  been  left  standing  in  former  times.  Hie 
amount  crushed  per  month  during  the  last  half-year  has  been  1,600  tons, 
which  have  yielded  in  the  neighborhood  of  $56^000  per  month,  enabling 
the  company  to  declare  a  regular  monthly  dividend  of  $30,000,  and  an 
extra  dividend  of  $30,000  in  July.  Ninety-six  men,  at  $3  per  day,  are 
employed  in  stoping,  and  one  foreman  for  each  shift  at  ten  hours  at  $4 
I)er  day.  Thirty  men  are  employed  for  sinking  and  driving  tunnels. 
They  do  contract  work,  and  receive  in  the  tunnels  from  $10  to  $12  per 
foot. 

The  Eureka  ore  shows  very  little  free  gold,  and  little  sulphurets.  The 
latter,  after  concentration,  are  found  to  be  about  one  and  a  quarter  per 
cent,  of  the  rock  raised,  and  are  further  worked  by  the  Plattner  chlo- 
rination  process.  •  The  company  have  their  own  works,  but  though  they 
do  custom-work  besides  their  own,  they  can  run  the  works  only  period- 
ically, as  it  takes  a  long  time  to  gather  enough  sulphurets  to  make  a 
campaign.  Nevertheless,  five  more  chlorination  establishments  have 
been  built  in  the  county,  all  of  which  lie  idle  during  the  large  portion 
of  the  year. 

The  Eureka  mill  is  a  large  structure  running  a  crusher  and  thirty 
stamps,  which  reduce  66  tons  of  ore  per  day.  The  amalgamation  pro- 
cess in  use  is  the  well-known  blanket  process. 

The  annual  report  of  the  Eureka  Company  for  the  fiscal  year  ending 
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September  30, 1870,  is  one  of  great  iDterest,  and  shows  the  sitaation 
of  the  Eureka  in  the  completest  manner.  Mr.  William  Watt,  superin- 
tendent, reports  the  working  of  the  mill  and  mine  for  the  year  as  fol- 
lows: 

We  have  driven  747  feet  of  drifts^  and  sank  89  feet  of  winze,  and  86  feet  of  main 
8haft.  Wo  hiive  also  retimbered  100  feet  of  the  main  shaft,  ran  22  feet  of  a  cross-cut 
and  cut  cistern  plat  12  by  12  by  12  feet  below  the  bottom  of  the  sixth  level.  The  ex- 
treme length  of  the  sixth-level  drifts  is  228  feet,  and  of  the  fifth -level  drifts  1,167  feet, 
and  we  are  still  extending  the  same.  We  have  hoisted  19,962  tons  of  quartz,  and 
crushed  20,562  tons  in  30^  days,  averaging  a  little  over  67  tons  per  day  with  90 
stamps,  losing  three  and  a  half  days  in  consequence  of  scarcity  of  water,  and  three 
days  for  repairs,  two  of  which  were  holidays.  Wo  have  concentrated  203  tons  of  sul- 
phurets,  and  worked  267  tons,  leaving  six  tons  on  hand,  which  I  value  at  $1,000. 
There  are  1.198  tons  of  quartz  on  the  surface,  and  1,200  broke  in  the  mine  ready  for 
hoisting.    We  have  extracted  this  year  from  the  various  levels  as  foUows : 

Third  level 1,290  tona. 

Fourth  level 4,727    " 

Fifth  level 13,945    « 

Making  a  total  of 19,962    " 


Provided  the  resources  of  the  fifth  level  are 'as  good  as  those  of  the  fourth,  we  may 
reasonably  expect  27,000  tons  of  quartz  more  from  the  fifth  level  and  above,  or  over  one 
year's  work  for  the  mill.  We  have  drawn  nothing  from  the  sixth  level  as  yet,  and  therefore 
can  safely  say  we  have  three  years'  work  in  sight  for  the  mill  at  the  present  i*ate,  with- 
out sinking.  I  regard  the  future  of  the  Eureka  mine  as  very  promising,  more  espe- 
cially as  the  sixth  level  shows  a  decided  improvement  over  the  fifth,  and  the  ledge  in 
the  bottom  of  the  shaft  is  looking  well. 

The  Secretary's  report  contains  the  following  recapitulation: 

Receipts  : 

By  cash  account,  October  1,  1869 $54,871  49 

By  bullion  account 661,893  47 

By  construction  account 366  75 

By  sulphuret  reduction  works 6, 571  70 

By  milling  account 120  00 

By  premium  and  discount 3, 001  00 

Total 726,824  41 

Disbursements  : 

To  dividends $400,000  00 

To  mining  account 171,404  59 

To  milling  account .38,343  72 

To  sulphuret  reduction  works 7, 921  70 

To  construction  account 9, 469  62 

To  wood  account 3,510  25 

To  premium  and  discount 214  34 

To  Koannaise  mine 205  50 

To  bullion  expenses 2, 505  68 

To  general  expenses H,  890  42 

To  cash  on  hand,  September  30, 1870 84,358  59 

Total 726,824  41 


The  assets  of  the  company,  consisting  of  cash  balance,  sulphurets  on  hand,  ore  on 
hand,  wood,  supplies  at  the  mine,  mill  and  sulphuret  works,  mill  and  mine  improve- 
ments, buildings,  «&c.,  are  valued  in  cash  at  §194,497  70.  There  are  no  liabilities.  The 
mine  has  been  in  <»f>eration,  under  its  present  management,  since  October  1,  18(55.  In 
the  five  years  the  bullion  taken  out  amounted  to  8*^,805,282  77,  and  from  other  sources 
came  the  sum  of  ^817,283  81,  or  a  total  of  $2,822,566  58.  In  the  five  years  the  dividends 
amounted  to  $1,334,000.  The  disbursements  for  the  five  years  (including  dividends) 
amount  to  $2,721,020  24.  The  ore  (including  sulphurets)  paid,  for  the  yeai*  just  past, 
$31  75  per  ton  against  $27  80  per  ton  for  the  year  before.  The  company  have  paid 
fifty-three  consecutive  dividends  in  fifty-one  months.    The  cost  of  mining  ore  at  the 
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Eureka  for  the  year  past  has  been  $8  32  per  tou.  The  cost  of  milling  the  same  has 
been  $1  84  per  tun.  The  cost  of  concentrating  the  sulphurets  has  been  $18  24,  and  the 
cost  of  reducing  the  same  $15  25  per  ton. 

The  bullion  receipts  of  the  Eureka  Company  for  the  calendar  year  1870  are  given  by 
Mr.  Richard  Wheeler,  of  the  San  Francisco  Stock  Report,  as  $68;^,328. 

The  Idaho  is  located  on  the  eastern  extension  of  the  Eureka  lode. 
The  vein  presents  the  same  characteristics  as  the  Eureka,  but  it  appears 
that  in  the  upper  levels  the  quartz  extends  only  about  300  feet  east  of 
the  latter,  where  it  pinches  out.  In  the  lower  levels  the  quartz  extends 
farther,  so  that  the  line  of  termination  would  be  on  a  flat  incline  from 
west  to  east.  The  shaft  of  this  company  is  located  a  little  over  200  feet 
from  the  Eureka  line.  The  ore  is  taken  out  clean  from  the  upper  levelsj 
and  has  yielded  very  fine  returns.  For  the  last  six  months,  however, 
I  am  informed  the  mine  has  paid  no  dividends,  though  it  pays  expenses. 
They  are  now  opening  up  the  mine  in  depth,  and  take  their  ore  at  pres- 
ent from  the  fifth  level.  The  mine  having  been  in  operation  only  a  few 
years,  the  shortness  of  their  vein  has  compelled  them  to  advance  rapidly 
in  depth ;  but  in  this  direction  lies  also  their  main  hope  for  the  future, 
as  their  field  of  operations  extends  continually  in  length.  The  following 
extract  from  the  report  of  its  officers  to  the  company  shows  the  con- 
dition of  the  mine,  and  details  all  the  work  which  has  been  done  for  the 
year : 

There  have  been  88  feet  of  shaft  sunk,  449  feet  of  drifts  run,  and  3.30  feet  of  winze 
raised.  The  six-hundred-foot  level  is  now  being  opened,  while  the  shaft  is  being  sunk 
for  the  seven-huudred-fobt  level.  The  shaft  is  now  down  41  feet  below  the  six-huudred- 
foot  level.  From  the  sixth  level  (600  feet  down)  the  drift  running  west  is  in  112  feet 
from  the  shaft,  and  the  drift  east,  on  the  same  level,  is  in  1 17  feet  from  the  shaft.  From 
the  fifth  level,  1,320  tons  of  quartz  have  been  taken,  and  that  level  is  now  being  worked. 
The  fourth  level,  400  feet  down,  and  all  the  levels  above,  it,  have  been  exhausted. 
During  the  year,  three  steam-pumps,  known  as  the  Stoddard  pumi>s,  have  been  put  into 
the  mine,  and  the  Cornish  pump  has  been  taken  out.  This  gives  room  for  more  hoist- 
ing-way in  the  shaft,  as  the  compartment  heretofore  use<l  for  the  Cornish  jmmp  to  work 
in  is  now  used  as  a  hoist- way.  The  Stoddard  pumps  do  all  the  work  required  at  the 
Idaho,  and  the  three  are  nin  at  about  the  same  exi>ense  as  was  required  to  drain  the 
mine  with  the  Cornish  pump.  The  Stoddard  pump  has  been  used  since  July  last,  and 
has  proved  entirely  satisfactory  to  the  Idaho  Company.  The  water  in  the  Idaho  mine, 
however,  is  easily  handled.  The  company  have  put  in  during  the  year  a  new  ten-inch 
cylinder  hoisting  engine  and  a  new  boiler.  They  have  also  repaired  and  retimbered 
303  feet  of  shaft.  The  mill,  which  is  a  15-stamp  one,  has  been  kept  constantly 
running  during  the  year.  The  crushing  for  the  year  is  9,782  tons  of  quartz,  which  gave 
a  ^ross  yield  of  $187,034  10,  or  an  average  of  $19  03  per  ton.  The  labor  account  of  the 
mill  and  mine  amounts  to  $85,523  61.  fhis  includes  all  the  labor  performed  on  the 
Burface  and  under  ground.  The  other  expenses  of  the  mill  and  mine  amount  to 
$30,384  04,  or  a  total  for  expenses  of  $115,007  65.  The  cost  of  the  quartz,  therefore,  in 
milling  and  mining  amounts  to  $11  85  per  ton,  or  a  profit  of  $7  15  per  ton  on  the  rock 
crushed.  During  the  year,  the  repairing  and  construction  expenses  have  been 
$12,699  75.  The  sulphurets  saved  have  cost  the  company  the  sum  of  $3,339  12  iu  sav- 
ing and  working  the  same,  and  these  sulphurets  yield  the  sum  of  $8,G69  04,  giving  a 
J>rofit  of  $5,329  95  on  sulphurets.  The  receipts  from  all  sources  by  the  Idaho  Company 
or  the  year  amount  to  $89,962  57.  The  dividends  declared  amount  to  $12  to  the  share, 
and  amount  in  the  aggregate  to  the  sum  of  $37,200.  The  cash  on  hand  is  $11,358.  The 
company  have  paid  out  during  the  year,  for  attorney's  fees  and  patent  to  the  ledge,  the 
sum  of  $2,442  50.  The  Stoddard  pump  cost  the  Idaho  Company  $2,500.  The  number 
of  men  employed  at  the  mill  and  mine  is  101,  and  of  these  aU  receive  $3  per  day,  ex- 
cepting twelve  men,  who  get  $2  50  per  day  as  wages. 

The  Empire  mine  and  the  reduction  works  were  unfortunately  stopped, 
and  the  latter  entirely  destroyed  by  fire — mill,  hoisting  and  pumping 
works,  about  2,500  cords  of  wood,  and  $0,000  worth  of  winter  supplies, 
candles,  powder,  &c. — on  the  20th  of  September,  1870. 

In  regard  to  the  developments  in  the  mine  of  late,  a  correspondent 
at  Grass  Valley  writes  me: 

The  property  changed  hands,  and  Mr.  Nesmith  took  charge  April  16 ;  since  then  he 
had  opened  it  up  and  discovered  an  under  ledge,  lying  from  a  few  inches  to  20  feet  back 
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of  the  old  workings,  from  the  tenth  level  up  to  the  seventh,  and  from  all  appearances 
it  will  extend  up  as  far  as  the  fourth.  It  is  extra  rock,  in  tenth,  ninth,  eighth,  and  sev- 
enth levels,  where  he  has  found  it  j^ood,  from  $35  to  $40  per  ton.  He  has  also  made  many 
changes  in  working,  and  was  mining  to  an  extent  of  600  tons  per  month,  with  sixty 
hands  in  all,  and  as  soon  as  rains  came  would  have  mined  and  worked  1,000  tons  per 
month,  with  not  over  eighty-four  men.  This,  with  a  ledge  from  12  to  24  inches  is,  you 
will  allow,  good  work.  The  new  mill  will  consume  one  and  a  half  cords  wood  less  i)er 
day,  audreriuire  two  men  less,  so  the  old  cost  of  reduction  ($2)  will  he  materially  re- 
duced. For  the  month  of  August  it  cost  $12  25  to  mine  and  reduce  the  rock.  As  Mr. 
Nesmith's  safe  proved  to  be  a  broken  reed,  and  destroyed  all  books  and  pai>er8,  he  will 
have  a  clean  start. 

Early  in  1871  the  new  mill  was  completed  and  running,  and  Mr.  Nes- 
•mith,  the  company's  superintendent,  writes  to  me : 

The  new  mill  is  running  steady,  and  is  a  decided  success.  With  a  crew  of  ten  men 
I  run  the  mill  night  and  day»  reducing  about  40  tons  of  quartz  per  day  and  .work- 
ing all  sulphurets  and  concentrations.  Mr.  A.  J.  Rigby,  the  contractor,  has  given  us 
a  splendid  job  in  every  particular,  and  the  new  pans  (the  Booth  &  Co.  combination 
of  Wheeler,  Hepburn  &  Varney)  are  all  that  could  be  wished.  This  is  gratifying,  for 
the  grandfathers  of  the  Grass  Valley  miners  did  not  use  pans,  and  if  the  next  genera- 
tion did  try  one  it  was  an  Arrastra  or  Chili  mill,  consequently  any  fast-grinding  pan 
was  bound  to  be  a  failure.  A  short  time  will  put  the  Empire  in  a  condition  for  us  to 
forget  there  ever  was  a  tire.  Three  months  from  the  start  the  hoisting  and  pumping 
works  were  built,  mine  pumped  out  and  mill  built  and  running,  and  it  is  generally  con- 
ceded to  be  the  best  work  in  Nevada  County. 

An  English  company  have  bought  the  East  Eureka  (old  O'Connor  mine)  and  are 
about  to  build  a  20-stainp  mill  upon  it,  already  under  contract. 

The  South  Stiir,  on  Dead  Man's  Flat,  has  been  put  in  order,  ^ood  serviceable  ma- 
chinery erected,  and  the  mine  started,  with  promise  of  a  fine  mine.  The  old  Osboru 
Hill  mine  is  running  under  a  lease,  and  yielding  $48-rock,  which  pays  all  parties  well. 
The  Defiance,  in  the  same  locality,  is  erecting  hoisting  And  pumping  works,  and  hopes 
to  be  running  in  March. 

The  new  hoisting  engine  of  the  Empire  has  a  12-ineh  cylinder.  The 
new  pump,  13-inch,  ptit  in  the  mine  in  place  of  the  10-inch  pump  here- 
tofore used,  is  very  effective.  There  are  over  one  thousand  cords  of 
wood  on  the  gi'ound  at  the  Empire,  and  teams  are  constantly  engaged 
in  adding  to  the  pile.  The  new  crushing-mill  is  one  of  twenty  stamps, 
but  these  will  be  capable  of  doing  the  work  of  the  thirty  stamps  de- 
stroyed by  fire. 

In  November  the  Grass  Valley  Union  gave  the  following  account  in 
regard  to  the  mines  of  the  neighborhood : 

Perrin's  mine  has  been  doing  well,  though  it  is  not  quite  up  to  its  old  mark.  The 
ledge  is  large,  however,  and  sixteen  men  can  keep  the  mill  running.  Last  week  the 
sixteen  men  took  out  40  ounces,  and  the  week  before  they  took  out  43  ounces.  As  the 
cost  of  miUing  is  small  (water-power  being  used)  the  profit  of  this  yield  is  good. 
Dromedary,  located  in  this  town,  is  being  worked  under  a  lease,  by  a  company  of  prac- 
tical miners.  Lessees  have  contracted  to  have  a  5-stamp  mill  put  up  at  the'  hoisting 
works.  This  mill  will  be  run  by  the  hoisting  engine,  which  can  furnish  plenty  of  power 
for  the  purjiose.  The  rock  coming  from  the  Dromedary  is  looking  well  in  sulphureta, 
with  occasional  gleams  of  free  gold. 

The  PhcBuix,  at  Vail's  Ranch,  is  turning  out  some  splendid  rock.  There  are  two 
Phoenix  ledges  in  the  district,  which  are  showing  well.  The  one  we  now  spejik  of  is 
owned  by  Pat  Hennessey,  of  AUison  Ranch.  A  sliaft  is  going  down  which  will  strike 
the  ledge  at  the  depth  of  35  feet.  The  rock  on  the  croppings  has  paid  ^20  per  ton,  so 
far,  and  at  the  lowest  depth  the  rock  was  best.  The  ledge  is  now  ol  such  size  that  four 
men  can  mine  and  hoist  by  windlass  four  tons  per  day.  These  miners  take  out  this 
rock  and  land  it  on  the  surface  for  $3  50  per  ton.  This  leaves  ^16  50  per  ton  for  haul- 
ing and  crushing  expense.    The  profits  to  the  owner,  it  will  be  observed,  are  handsome. 

The  Wild  Emigrant  is  located  on  Wolf  Creek,  about  ten  miles  south  of  Grass  Valley, 
near  the  lime-kiln.  In  that  vicinity  little  or  no  mining  has  been  done.  The  residents 
there  have  been  raising  grass  for  hay,  and  scratching  around  occasionally  for  a  gravel 
claim  when  water  was  plenty.  The  Wild  Emigrant  ledge  is  looking  well,  as  f^r  as 
worked.  It  grows  better  as  it  goes  down,  and  widening  at  the  same  time.  The  rock 
taken  out  is  good  for  $40  a  ton,  and  the  dirt  around  the  ledge  is  very  rich  in  gold.  The 
country  rock  about  the  Wild  Emigrant  is  slate,  in  which  the  valuable  permanent  ledges 
are  almost  always  found.  At  the  lowest  workings  the  ledge  is  two  feet  thick,  and,  as 
we  said  before,  is  widening.    The  PhoBuix,  of  Sebastopol  Hill,  is  being  worked  with 
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great  success.  A  number  of  tons  from  this  mine  is  on  the  platform  at  Ben  McCauley^s 
mill,  Boston  ravine,  and  the  rock  will  give  something  like  $40  per  ton,  according  to 
past  yields  from  tlie  ledge  taken  with  the  present  appearance  of  the  rock.  The  North 
Star  has  been  runuing  full-handed  at  the  mine  for  the  month,  with  good  results.  Last 
Friday  wo  saw  some  very  rich  rock  which  had  just  been  hoisted,  the  beautiful  heavy 

f;old  running  through  and  through  the  pieces.  The  North  Star  is  a  paying  mine.  The 
daho,  situated  next  adjoining  the  Eureka  to  the  east,  has  shown  sume  Improvement 
in  the  month  i)ast.  In  the  lower  levels  this  improvement  was  very  manifest.  The 
Wivseousiu  has  not  finished  its  month  as  yet.  The  run  will  come  up  to  about  the  aver- 
age of  this  steady-paying  mine.  The  three  weeks'  run,  which  has  been  completed,  in- 
dicates a  less  yield  than  a  corresponding  yield  of  last  month,  but  the  rock  now  being 
put  through  is  of  such  a  character  as  will  bring  the  month's  run  up  to  the  regular 
standard,  say  $5,000  for  five  stamps  in  one  month.  The  Greenhorn  mine,  on  the  creek 
of  the  same  name,  is  doing  well.  The  new  hoisting  and  pumping  works,  operated  by 
steam,  prove  an  entire  satisfaction.  Water  is  yet  want-ed  for  the  purpose  of  starting  up 
the  crushing-mill.  As  soon  as  the  rain  comes  the  mill  will  commence  to  nm  with 
plenty  of  good  rock  on  hand,  to  last  till  the  next  dry  season. 

The  O'Connor  or  Grass  Valley  Consolidated  mine,  situated  to  the  east  of  the  Eureka 
and  Idaho  mines,  is  sending  good  rock  to  the  surface.  It  is  said,  and  we  hope  the  say- 
ing is  true,  that  there  is  a  probability  that  the  O'Connor  will  be  worked  in  a  regular 
and  systematic  manner.  The  past  of  this  mine  should  insure  its  development.  The 
Pennsylvania  mine,  on  Kate  Hays's  Hill,  extending  into  Mary's  ravine,  has  kept  the 
Gold  Hill  mill  running  for  several  days,  on  very  good  rock.  This  mine  must  not  be 
confounded  with  one  of  the  same  name  at  Nevada  City.  A  week  or  two  since  the  Penn- 
sylvania or  Grass  Valley  was  in  a  lawsuit,  which  stopped  all  work.  The  suit  being  set- 
tled, good  ore  is  coming  out.  There  are  two  Franklin  mines  in  the  district.  One  is 
just  north  of  the  Allison  ranch  mine,  and  is  supposed  to  be  on  the  same  ledge.  The 
other  is  on  the  Coleman  road  to  Colfax.  Both  or  these  mines  are  being  worked  in  what 
appears  to  be  paying  rock.  Ben  McCauley's  mill  has  some  eight  or  ten  piles  of  custom- 
rock  on  its  platform.  These  piles  are  from  wa  many  parts  of  the  district.  The  Ryan 
ledge,  located  east  of  Grass  Valley  and  northeast  of  the  Eureka  mine,  is  still  looking 
well.  The  own'ers  expect  some  good  from  a  crushing  which  is  soon  to  take  place.  The 
South  Star  is  a  mine  upon  which  machinery  is  being  placed.  It  is  owned  by  Messrs. 
Hoyt  &  Co.,  and  is  located  near  the  North  Star.  The  Manhattan,  nearer  to  Nevada 
City  than  to  Grass  Valley,  but  in  the  slate  formation  of  Grass  Valley,  is  showing  well. 
The  ledge  is  two  feet  thick,  and  shows  plentifully  in  free  gold  as  well  as  sulphurets. 
.We  saw  a  prospect  on  Sunday  from  a  pan  of  dirt  taken  out  next  to  the  ledge,  which 
gave,  as  we  judged,  over  one  dollar's  worth  of  gold.  The  Orleans,  near  Mailman's  sul- 
phuret-works,  on  the  Nevada  road,  is  showing  rich  quartz.  The  shaft  is  down  about 
75  feet.  From  the  bottom  comes.rock  through  which  gold  is  plainly  visible  to  the  naked 
eye.  The  gravel  mines  all  over  the  country  are  preparing  to  be  worked  more  indus- 
triously this  winter  than  ever  before.  Omega  will  be  a  very  lively  place  as  soon  as  the 
waters  come.  Omega  is  in  the  north  of  the  county,  and  Rough  and  Ready,  which  is  in 
the  southwest  of  the  county,  expects  to  do  as  well.  In  Rough  and  Ready  McSorley  & 
Co.  will  be  prepared  for  extensive  hydraulic  works  by  the  time  water  is  plentiful. 
Webster  &  Co.  have  their  diggings  we'll  prepared  for  profitable  washing  when  the  plu- 
vial shall  fall.  Hayes  &  Co.  have  their  flumes  and  pipes  ready  for  moisture,  whenever 
moisture  shall  amount  to  a  pressure.  Other  companies  on  the  same  ridge  are  making 
arrangements  to  soon  commence  work.  The  Alta  Company,  No.  3,  have  steam-works 
ready  for  hoisting  and  pumping.  The  ground  of  this  company  is  located  northe&st  of 
the  Hope.  The  Hope  company  is  running  in  rich  gravel,  with  more  than  paying  results. 
Gravel  claims  east  of  this  are  being  extensively  worked.  Shea  <&  Co.,  at  I3uena  Vista, 
the  Town  Talk,  awaiting  water,  and  Underwood  &  Co.  are  ready  to  make  a  good  win- 
ter's run.  At  Nevada  City  gravel  mining  is  still  more  active.  On  Cement  Hill,  three 
miles  west  of  Nevada,  a  company  has  put  up  flumes  of  sixty  boxes,  12  feet  to  the  box. 
These  boxes  are  4  feet  wide.  These  diggings  will  be  worked  by  hydraulic  process,  and 
the  working  will  require  500  inches  of  water,  miners'  measure,  each  day,  for  their  work- 
ing. On  the  1st  of  December  it  is  expected  the  water  will  be  turned  on.  The  claims 
are  divided  into  four  shares  on  the  cement  claims.  A  patent  is  to  be  applied  for  very 
soon.  The  Butts  &  Co.,  who  have  prospected  for  quartz  in  the  bed  of  Wolf  Creek,  just 
above  the  Idaho  mine,  have  obtained  very  good  rock.  That  ledge  should  be  followed, 
since  in  that  part  of  the  country  mining  nas  paid.  A  more  active  and  profitable  state 
of  prospecting  has  never  been  known  in  Grass  Valley.  The  custom-mdls  are  kept  at 
work,  and  this  by  men  who  make  money  by  the  work  of  the  mills. 

The  North  Star  has  been  worked  steadily,  and  declared  three  dividends 
during  the  year.  The  result  attained  so  far  is  gratifying,  as  will  appear 
from  the  fallowing  extract  from  the  company's  annual  statement  pub- 
lished in  October : 
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Receipts  : 

Bullion $151,598  58 

SkimmiDgs.  sulphurets,  &c 24, 577  25 

176, 175  S3 
Liabilities 4,067  25 

180,243  00 

Disbursements  : 

Mining  labor $66,197  67 

MiUiug  labor.... 17,749  37 

Dead  work : 10,387  17 

Mill  supplies 25,853  02 

Mine  supplies 14, 751  02 

Liquidated  debts 14,780  98 

Dividends 6,000  00 

Salaries,  &c 5, 295  25 

Sundry  accounts 17, 8li9  27 

Cash  on  hand 1,389  33 

Total 180,243  08 


They  produced  7,834  tons  of  ore,  which  yielded  at  the  rate  of  about 
$21  37  per  ton,  or  $167,431  iu  the  aggregate.  The  expenses  of  mining, 
milling,  &c.,  amounted  to  $16  73  per  ton,  leaving  a  profit  of  $4  64.  Of 
this  profit  $6,000  has  been  paid  to  stockholders,  $14,781  on  account  of 
obligations  incurred  in  the  previous  year,  $10,387  for  dead  work,  and 
$7,741  for  improvements.  The  supplies  on  hand  on  September  6th  are 
estimated  at  $18,295. 

The  product  of  the  same  mine  in  the  following  months  was  satisfac- 
tory, the  October  yield  ha\ing  been  $18,000,  and  at  last  accounts  the 
North  Star  appears  to  be  in  a  good  way  to  be  added  to  the  steady  divi- 
dend paying  mines  of  the  district. 

Besides  the  mines  already  named,  many  others  wfere  in  successful 
operation  during  the  year,  and  it  is  not  too  much  to  say  that  the  last  was 
the  most  prosperous  year  for  the  quartz  mines  in  Nevada  County. 

The  census  returns  for  the  year  ending  June  1, 1870,  give  the  follow- 
ing details  in  regard  to  the  mines : 

Product  for  the  year  ending  June  1, 1870. 

Goodspeed  &  Co.,  Little  York,  cement $21,:i50 

Nace  &  West,  cement 20,000 

Gold  Hill  Mill,  Grass  Valley,  quartz 7,000 

Sebastapol  Mill,  quartz 9,600 

Orleans  Quartz  Mill,  quartz 4,000 

Town  Talk  Company,  quartz 18,500 

Slate  Creek  Company,  quartz 38, 731 

Union  Hill  Company,  quartz 140,000 

Empire  Company,  quartz 240,000 

Greenhorn  Quartz  Mill  Company,  quartz «. 15,000 

Eureka  Company,  quartz 601,944 

Idaho  Company,  quartz 223, 871 

Prospect  Company,  Eureka,  quartz 552 

Oriental,  Nevada,  quartz 3,000 

Pittsburg  Company,  quartz 150,000 

Star  Spaugled  Banner  Mill,  quartz i:55,  IHO 

Total 1,628,728 


All  the  sulphuret  works  (five)  were  in  operation  for  only  a  short  time, 
and  theif  total  product,  leaving  out  that  of  the  Eureka  works,  amounted 
to  only  $52,000. 
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From  mining  and  prospecting  operations  other  than  those  already 
mentioned,  a  yield  of  $132,000  in  the  aggregate  is  reported  for  the  year 
ending  June  1, 1870. 

An  article  from  the  Grass  Valley  Union  in  regard  to  a  new  concen- 
trating machine  invented  by  Mr.  Stephens,  and  called  the  Eawlins  & 
Stephens  slime  ore-concentrator,  is  deemed  worthy  of  reproduction  in 
this  place.  A  good  machine  of  this  kind  is  a  great  desideratum,  the 
apparatus  so  far  employed  having  generally  been  cumbrous  and  costly, 
and  not  as  effective  as  is  desirable. 

This  concentrating  machine  is  cheap  in  constrnction,  can  be  mn  with  very  little 
power,  and  requires  very  little  attention.  All  the  mining  and  mill  men  who  have  seen 
the  concentrator  work  pronounce  it  the  best  machine  yet  constructed.  One  has  l>een 
used  at  the  Wisconsin  mill,  near  Grass  Valley,  for  several  months,  and  has  given  the 
most  entire  satisfaction.  We  yesterday  saw  a  largo  machine  at  work,  below  the  Ban- 
ner mine,  near  Nevada  City.  The  concentrator  at  the  latter  mine  is  a  wheel  20  feet  in 
diameter,  with  distiibuting  table  of  12  feet.  The  traveling  table  is  4  feet  wide.  This  is 
working  on  sand  which  has  gone  through  several  concentrating  processes.  It  is  at 
work  below  two  Paine  &  Stephens  budoles,  four  rockers,  and  300  feet  of  sluices.  After 
all  these  have  taken  sulphurets  from  the  sand  which  they  can  save,  the  sand  is  run  on 
a  Rawlins  &  Stephens  machine.  Of  course  the  snlphurets  in  such  sand  are  light,  with 
only  a  small  percentage  of  the  heavy  article  which  escapes  from  such  complete  work- 
ing. The  result  is  that  the  Rav/lins  &.  IStephens  concentrator  saves  about  four  or  live 
tons  of  sulphurets  per  month,  at  the  Banner  mine,  from  saiid  which  was  supposed 
heretofore  to  be  completely  worked.  The  sulphurets  thus  saved  are  worth  $60  per  ton 
gross  at  the  chlorination  works.  The  expense  of  running  the  machine  is  $2  50  per 
day,  or  $60  per  month.  This  expense  can  be  further  reduced,  as  a  smart  boy  can  attend 
the  machine.  Wo  have  then  in  these  figures  a  "  proof  of  the  pudding,"  in  the  case  of 
the  machine  at  the  Banner  mine.  From  four  tons  of  sulphurets  saved  at  $60  per  ton, 
giving  $240,  deduct  $60  for  labor  and  $60  for  working  the  sulphurets  by  chlonnation, 
total  expense  $140.  This  gives  $100  per  month  profit  on  a  machine  which  cost,  in  the 
first  place,  say  $500.  It  has  been  demonstrated  that  no  machine  now  known  can  go 
below  the  Rawlins  &  Stephens  machine  and  make  anything.  Where  tlie  Rawlins  & 
Stephens  concentrator  works  just  as  the  tailings  come  from  the  mill,  as  in  the  case  at 
the  Wisconsin  mill,  it  saves  almost  all  the  sulphnrets,  light  as  well  as  heavy.  It  allows 
but  very  little  metal-bearing  slime  to  escape.  We  have  the  opinion  of  many  experi- 
enced quartz  miners  for  saying  that  the  Rawlins  &  Stephens  concentrator  is  the  best 
machine  or  huddle  in  use.  At  the  Banner  mine,  before  the  new  machine  was  put  up, 
at  the  sand  pile  where  it  is  now  used,  a  company  had  a  percussion  table,  4  feet  wide 
and  18  feet  long,  two  revolving  cylinders,  one  to  grind  the  sand  and  the  other  to  amal- 
gamate. The  arrangement  was  rnu  by  a  20-foot  water-wheel.  The  company  using 
these  implements  lost  about  $1,500.  Stephens  is  thus  making  money  wuere  others 
have  lost. 

The  population  of  Nevada  County,  as  per  census  of  1870,  is :  Total, 
19,134 ;  Chinese,  2,629. 

SIERRA  COUNTY. 

The  placer  and  hydraulic  claims,  though  much  injured  by  the  drought, 
have  again  yielded  handsomely,  and  the  former  especially  have  given 
very  satisfactory  returns.  There  are  nine  claims  of  this  class  reported 
in  operation  an  average  of  ten  mouths.  They  furnished  employment 
for  169  men,  whose  wages  varied  from  $2  50.  to  $3,  a  considerable  de- 
cline from  last  year's  rates.  The  total  yield  of  these  placers  for  the 
year  ending  June  1  was  $225,000,  and  the  yield  per  hand  per  day  in  the 
neighborhood  of  $4.  The  total  amount  paid  for  water  was  §5,580,  and 
for  timber  $10,800.  Nearly  all  the  claims  were  operated  on  a  large  scale, 
by  companies,  and  the  following  were  the  most  productive :  Nevada 
Company,  (Table  Kock,)  $26,030 ;  Redding  Company,  $13,500 ;  North 
American  Company,  $50,450 ;  Hawk  Eye,  $65,000 ;  Monumental  Com- 
pany, §31,590  5  Fashion  Company,  $29,000. 

The  "dead  river"  system  of  this  county  was  fully  described  in  my 
last  report.    The  hydraulic  mines  have  especially  suffered*  from  want  of 
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water  during  part  of  the  year.  There  are  ten  claims  reported  in  opera- 
tion during  nine  months  on  an  average.  They  employed  151  men,  who 
were  paid  about  $65  per  mouth  to  the  hand.  The  total  yield  was  a  little 
less  than  $150,000  for  the  year  ending  June  1, 1870,  making  an  average 
of  $4  70  per  hand  per  day.  This  is  proportionately  less,  a«  far  as  profits 
are  concerned,  than  the  yield  of  the  placer  mines.  The  price  paid  for 
water  ranged  between  5  and  10  cents  per  inch,  according  to  the  locality. 
The  largest  returns  are  those  of  the  Union  Company,  which  amounted 
to  $98,000.  and  those  of  the  Goab  Company,  which  were  $12,000. 

Quartz-mining  operations  have  been,  on  the  whole,  satisfactory.  An 
important  change  of  proprietorship  ought  to  be  noticed  in  this  connec- 
tion, as  showing  the  tendency  of  foreign  capital  to  invest  large  amounts 
of  money  in  mining  property  already  developed  and  paying  dividends, 
rather  than  in  new  enterprises.  I  refer  to  the  sale  of  the  celebrated 
Sierra  Buttes  mine  to  an  English  company,  which  was  concluded  in  the 
course  of  the  summer. 

The  total  amount  of  quartz  raised  in  the  county  during  the  year  end- 
ing June  1,  1870,  was  40,000  tons,  which  yielded  $438,000.  One  hun- 
dred  and  ninety-three  men  were  employed  in  the  mines  and  mills 
throughout  the  year,  and  $135,244  was  paid  to  them  in  wages.  The 
following  are  the  most  prominent  mines  and  their  yield  for  the  time  in- 
dicated above :  Alaska,  $30,000;  Gold  Bluff,  $37,322;  Independence, 
$75,000;  Sierra  Buttes,  $200,000;  Brui^h  Creek,  $95,000. 

The  population  of  the  county,  according  to  the  late  census,  is :  Total, 
6,619;  Chinese,  809. 

YUBA    COUNTY. 

Hydraulic  mines  appear  to  have  been  quite  successful  during  the  year. 
The  details  in  regard  to  the  situation,  &c.,  of  the  most  important  of 
these  mines  are  contained  in  my  last  year's  report  and  in  the  excellent 
article  of  Mr.  Skidmore,  at  the  end  of  this  chapter.  I  note  here  briefly 
only  some  points  of  interest  from  the  returns  of  the  census. 

The  number  of  claims  reported  in  operation  during  the  year  ending 
June  1, 1870,  is  47.  These  emi)loyed  308  men,  who  were  paid  $G0  per 
month  to  the  hand.  The  total  product  from  June  1, 1869,  to  June  1, 
1870,  was  $461,900,  being  $5  84  per  hand  per  day. 

The  following  claims  yielded  the  highest  amounts:  Pittsburg  and 
Yuba  Mining  Company,  employing  25  men  12  months,  $75,000;  Blue 
Gravel  Gold  Mining  Company,  employing  40  men  12  months,  $66,070 ; 
Antone  Mining  Company,  employing  6  men  9  months,  $13,050;  Union 
Mining  Company,  employing  7  men  12  months,  $17,868 ;  Rosebar  Mining 
Company,  employing  43  men  12  mohths,  $85,910;  Smartville  Mining 
Company,  employing  40  men  12  months,  $103,000;  Nevada  Mining 
Company,  employing  35  men  9  months,  $23,760. 

Placer-mining  was  not  carried  on  to  any  considerable  extent.  Only 
five  claims  are  reported,  which  employed  22  men  during  6.3  months  on 
an  average.  The  total  product  of  these  claims  was  $11,400,  which  indi- 
cates a  yield  of  $3  14  per  day  per  hand. 

The  largest  yield  of  any  claim  is  only  $5,000,  and  the  remainder  pro- 
duced less  than  $3,000  each. 

The  exhibit  of  the  quartz  mines  is  still  less  encouraging.  According 
to  the  reports  received,  only  two  mines  were  working,  which  during  the 
year  ending  June  1,  1870,  employed  a  few  men  for  a  short  time.  These 
are  the  Hansonville  Company,  which  employed  from  one  to  three  men 
underground  during  six  months,  and  raised  238  tons  of  quartz,  worth 
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$10  07  per  ton  on  «an  average,  or  $4,040,  and  the  Pennsylvania  Company, 
wbi(;h  worked  daring  four  months,  employing  at  different  times  from 
six  to  twenty  men  underground,  and  took  out  $G,G40.  This  would  make 
the  total  product  from  the  quartz  mines  of  this  county  $10,080. 

The  population  of  the  county,  as  per  census  of  1870,  is :  Total,  10,851 : 
Chinese,  2,333. 

BUTTE  COUNTY. 

The  placers  and  hydraulic  mines  have  suffered  from  tlie  want  of  water, 
and  the  quartz  mines  have  not  overcome  the  obstacles  existing  against 
profitable  development  which  were  alluded  to  last  year. 

The  diflficulty  in  regard  to  the  gravel  mines  of  Cherokee  Flat,  a 
locality  known  to  be  rich  for  a  long  time,  but  which  could  not  be  worked 
to  a  great  extent,  because  a  large  investment  was  required  to  bring 
water  to  the  place,  seems  to  have  found  a  happy  solution.  A  company 
concluded  to  bring  water  to  the  mines  from  Concow  Valley,  and  at  latest 
accounts  the  undertaking  has  been  a  success.  The  Sdentijic  Press  has 
published  an  exhaustive  article  in  regard  to  this  enterprise,  which  I 
quote  here : 

The  history  of  liydrauHc  mining  in  California  has  been  one  of  bold  engineering  feats. 
We  hive  to-day  to  speak  of  a  new  enterprise,  the  boldest  of  the  kind  yet  attempted, 
which  has  lately  been  snccessfully  brought  to  completion,  and  has  opened  a  new  field 
for  the  hydraulic  miner.  This  is  the  introduction  of  water  to  the  Cherokee  gravel 
uiines  in  Butte  County. 

This  region  has  been  worked  to  some  extent  for  many  years,  but  only  during  the 
winter  months,  with  such  water  as  could  be  obtained  from  reservoirs  in  the  rainy  sea- 
son. From  its  elevation,  however,  there  was  but  little  opportunity  for  collecting  water, 
and  hence  the  locality,  although  known  to  be  rich,  has  received  but  comparatively  little 
attention.  We  propose  to  give  a  short  descriiition  of  the  manner  in  which  water  has 
be«n  carried  into  thisplace,  and  of  the  difficulties  encountered  and  overcome. 

The  success  of  the  sheet-iron  pipe  usi^d  by  the  Spring  Water  Company  of  San  Fran- 
ciscoy  led  to  the  employment  of  one  of  greater  magnitude,  in  the  locality  first  spoken 
of,  and  induced  Messrs.  Judson,  Abby,  Davis,  and  Doe  to  undertake  to  convey  water  to 
the  Cherokee  mines.  A  ditch  had  been  constructed  from  Concow  Creek  to  Yankee  Hill, 
an^  from  this  place  the  water  had  to  be  carried  across  the  ravine  of  the  West  Branch 
to  the  opposite  mountaiu,  wheuce  it  was  conducted  in  a  Ccinal  to  the  mines  of  Cherokee 
Flat. 

The  inlet  to  the  pipe  is  150  feet  above  the  outlet,  with  a  vertical  height  from  the 
lowest  point  to  grade  line  of  900  feet.  The  pipe  is  130  inches  in  diameter,  and  is  intended 
to  carry  1,900  miners*  inches  of  water.  The  thickness  of  iron  used  is  No.  14  for  150  fieet 
of  pressure.  No.  12  for  275  feet.  No.  10  for  350  feet.  No.  7  for  425  feet,  i  for  600  feet,  f^ 
for  850  feet,  and  |  for  900  feet.  The  water  is  admitted  at  the  upper  end  from  a  cistern, 
with  sand  box,  &c.,  for  settling  any  sand  or  gravel  brought  in  from  the  ditclu  The 
pipe  has  liere  an  elbow  dijjping  into  the  water  to  prevent  the  entrance  of  any  air. 
Fifty  feet  from  the  inlet  there  is  a  stand-pipe  to  allow  the  escape  of  any  air  which  may 
have  got  into  the  pipe,  and  to  guard  against  an  overhead  of  water.  At  different  places, 
especially  where  depri'ssions  occur,  are  placed  air-valves,  made  with  floats,  to  allow 
the  escape  of  air,  which  shut  on  the  approach  of  water.  If  the  water  is  drawn  off, 
these  open  on  the  inside,  preventing  the  collax)sing  of  the  pipe  from  atmospheric  pres- 
sure. 

The  pipe  was  laid  in  a  trench,  (5  feet  deep,)  from  one  end  to  the  other,  and  covered 
with  earth  to  prevent  any  undue  expansion  and  contraction  in  hot  and  ijj  cold  weather. 
It  does  not  extend  quite  to  the  bottom  of  the  ravine,  but  is  carried  over  on  a  truss 
bridge  at  a  height  of  about  70  feet.  It  was  laid  in  lengths  of  23  feet,  which  were 
riveted  one  to  the  other  continuously,  man-holes  heiug  placed  every  1,000  feet  to  allow 
the  entr.ince  of  the  workmen.  The  rivets  used  were,  for  No.  14  iron,  }  wire  ;  No.  12,  i ; 
No.  11,  -fe ;  No.  9,  | :  and  No.  7,  -f ;  driven  cold.  The  first  (i)  was  machine-riveted  cold, 
hand-riveted  hot;  A">  i  J  l»  f  driven  hot.  A  steam  riveting-machine  was  employed 
for  nearly  all  of  the  pipe,  giving  better  results  than  the  hand  labor. 

The  pipe  was  made  at  the  rate  of  1,100  feet  per  day,  giving  employment  to  a  large 
number  of  men.  The  punching  and  shearing  was  done  by  machinery  expressly  designed 
for  this  ]>ii)e,  and  as  high  as  30  tons  of  iron  were  worked  daily,  87,000  feet  of  pipe  being 
manufactured  and  laid  in  place,  and  the  water  run  through,  in  four  mouths  from  the 
commencement  of  the  enterprise. 

H.  Ex.  10 i 
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Tbo  thickness  of  iron  required  here  gives  ns  a  datum  for  computing  the  comparative 
cost  of  cast-iron  and  of  wrought-iron  pipe ;  |  wrought-iron  sustains  hero  a  pressure  of 
385  pounds  to  the  square  inch,  for  which  3-inch  cast-iron  (nearly)  would  be  required  to 
make  it  safe.  The  freight  alone  of  such  a  cast-iron  pipe  would  render  the  enterprise 
impracticable. 

Such  is  a  brief  outline  of  one  of  the  greatest  undertakings  of  the  kind  ever  attempted, 
and  one  which  opens  a  new  and  rich  mineral  region.  That  a  work  of  such  magnitude 
and  boldness  should  be  conceived  and  carried  out,  redounds  greatly  to  the  honor  of 
our  Pacilic  coast.  It  speaks  most  highly  for  the  talent  of  the  engineers  who  conceived 
the  plan,  the  enterprise  of  the  men  who  undertook  to  put  it  m  execution,  and  the 
ability  of  the  mechanics  who  made  it  an  accomplished  fact. 

There  were  only  four  placer  claims  reported  in  operation  in  June, 
employing  25  men  on  an  average  ot*  8.4  months.  White  labor  cost  $55 
per  month,  and  Chinese  $28  on  an  average.  The  price  of  water  was  5 
cents  per  inch.  The  total  yield  was  $30,200  for  the  year  ending  June 
1,  1870,  or  $5  50  per  hand  per  day.  The  most  prominent  claims  are 
those  of  Kennedy  &  Co.,  which  employed  six  men  throughout  the  year 
and  yielded  $10,000,  and  of  a  Chinese  company,  which  employed  15  raea 
for  six  months,  and  yielded  $9,000.  Thirteen  hydraulic  mines,  in  opera- 
tion 8.45  months  on  an  average,  employed  119  men.  The  total  yield  of 
these  was  $109,000,  or  $6  47  per  hand  per  day.  The  following  are  the 
most  prominent:  Cherokee,  $75,000;  Monte  de  Ora,  $10,000;  Oroville 
Company,  $30,000;  Moore  &  Company,  $12,000. 

Only  four  quartz  mines  were  worked  during  eight  months  on  an  aver- 
age, and  the  total  product  for  the  time  above  named  was  only  $22,512. 
The  number  of  miners  employed  was  31,  and  $05  were  paid  per  month 
to  the  hand.  The  mines  are  all,  as  yet,  uninfiportant  affairs,  the  one  of 
A.  W.  Halstead  yielding  the  highest  product,  $10,000. 

The  population  of  the  county,  according  to  the  census  of  1870,  is : 
Total,  11,403;  Chinese,  2,082. 

PLUMAS  COUNTY. 

The  quartz  mines  of  the  county  have  again  yielded  quite  handsom^y. 
The  product  from  the  placer  and  hydraulic  mines  is  not  so  satisfactory^. 

Of  the  placer  claims,  44  are  reported  working  during  an  average  of 
six  months.  They  employed  209  men,  at  average  wages  of  about  $70 
per  mouth.  The  total  yield  of  these  from  June  1, 1869,  to  the  same  time 
in  1870,  was  $177,500,  or  an  average  of  $4  22  per  day  per  hnnd.  The 
following  claims  are  the  most  prominent :  Alturas  Mining  Company, 
Goodwin,  employing  forty  men  for  live  months,  $14,000 ;  Conly  &  Gowel, 
Goodwin,  employing  thirty  men  for  four  months,  $20,000 ;  Gaid  &  Orr, 
Goodwin,  employing  thirty  men  for  three  months,  $15,000;  Buckeye 
Mining  Company,  Washington,  employing  seventeen  men  for  twelve 
months,  $34,000 ;  New  York  Mining  Company,  Washington,  employing 
sixteen  men  for  ten  months,  $29,000 ;  Eagle  Mining  Company,  Wash- 
ington, employing  twelve  men  for  twelve  months,  $6,00^;  Kelley  & 
Company,  employing  four  men  for  eiglit  months,  $6,800. 

From  Goodwin,  Mineral,  Eich  Bar,  Plumas,  Washington,  and  Indian 
Valley,  (Cherokee  district,)  31  hydraulic  claims  are  reported,  which 
employed  108  men  during  5.1  months,  and  at  $65  wages  on  an  average. 
The  claims  are  largely  worked  by  the  owners  themselves,  and  wages  have 
not  been  paid  in  many  crises.  The  total  production  during  the  above- 
mentioned  time  has  been  $67,300,  which  shows  'an  average  yield  per 
hand  per  day  of  $4  66.  The  highest  amounts  taken  out  were,  $15,000 
by  the  Lecup  Diggings  Mining  Company,  who  employed  ten  men  six 
months,  and  $6,000  by  Turner,  Rice  &  Co.,  who  worked  four  men  seven 
months. 
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The  four  principal  quartz-mining  enterprises  in  actual  operation  were 
the  following: 

Eureka,  employing  seventy  men  for  eight  months;  product, 
8,000  tons,  worth $80, 000 

Judkins  &  Kellog,  employing  thirty-two  men  for  eleven  months; 

product,  8,000  tons,  worth GO,  000 

J.  B.  Batchelder,  employing  six  men  for  eleven  months 0, 114 

Crescent  Compauy,  employing  fifty  men  for  twelve  months; 
product,  15,000  tons,  worth 120, 000 

Total 296, 114 


The  wages  paid  by  these  companies  amounted  to  $136,400,  and  the 
necessary  materials  to  $37,849. 

Besides  these,  a  few  smaller  mining  enterprises  have  been  in  opera- 
tion part  of  the  time,  but  the  yield  is  not  such  as  to  make  any  material 
difference  in  the  total  already  given.  New  discoveries,  some  of  which 
are  reported  to  be  very  rich,  have  been  made  in  American  and  Indian 
Valleys.  In  the  former  a  new  thirty-two  stamp,  and  in  the  latter  a 
twenty-four  stamp  mill,  are  said  to  be  in  the  course  of  erection. 

The  population  of  this  county,  according  to  the  census  of  1870,  is : 
Total,  4,489;  Chinese,  911. 

ALPINE  COUNTY. 

The  following  account  was  kindly  written,  at  my  request,  by  Mr.  Lewis 
Chalmers,  manager  of  the  Exchequer  Gold  and  Silver  Mining  Company: 

Mining  operations  in  this  county  during  the  past  year  have  been  car- 
ried on  to  a  greater  extent  than  for  some  time  previously. 

The  Leviathan,  a  copper  mine  about  two  miles  from  Monitor,  has 
shipped  considerable  quantities  of  a  high  grade  ore  to  Dayton,  where,  I 
understand,  it  is  used  in  the  manufacture  of  bluestone.  This  mine 
l>elongs  to  an  English  company,  and  is  under  the  management  of  Mr. 
Kickard,  some  time  of  the  firm  of  Wiegand  &  Rickard,  in  Virginia  City. 
2^ative  copper  is  frequently  met  with,  and  the  best  ore  gives  50  per  cent. 

The  Schenectady  Gold  and  Silver  Mining  Company,  owning  the  Tar- 
shish  mine,  in  Monitor,  resumed  operations  there  about  two  years  ago, 
under  the  managership  of  Mr.  Schwerin,  who  is  also  a  large  owner.  Very 
fine  black  sulphuretore  has  been  struck  lately  in  large  bonanzas,  which, 
when  washed,  will  pay  as  high  as  $2,000  per  ton.  Several  tons  have 
been  shipped  to  San  Francisco  for  sale  as  ore.  The  manager  has  gone 
to  Schenectady  to  make  arrangements  for  the  erection  of  a  mill  this 
summer.  As  usual,  much  excitement  followed  the  new  discoveries,  and 
real  estate  in  Monitor  commands  a  premium. 

The  Monitor  and  Northwestern,  on  the  Tarshish  ledge,  have  lately 
struck  outlying  pockets  of  the  same  description  of  ore,  and  are  now  add- 
ing a  60-ton  Whelpley  &  Stover  furnace  to  their  mill  on  the  Carson 
River,  about  a  mile  from  this  place.    Mr.  L.  L.  Lewis  is  superintendent. 

The  Globe  company,  in  Monitor,  have  almost  completed  their  mill, 
which  is  on  a  somewhat  new  principle.  This  company  owns  the  Globe 
mine,  on  Monitor  Creek,  claimed  to  be  on  the  same  belt  as  the  last  two, 
but  on  the  opposite  side  of  the  creek.  They  are  now  experimenting  on 
Chicago  and  Globe  ores,  but  with  what  success  I  have  not  heard.  They 
appear  to  think  that  they  will  be  able  to  reduce  rebellious  ores  at  a 
lotcer  rate  than  by  any  other  process  yet  known.    Contracts  have  been 
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entered  into  for  the  purchase  of  the  Chicago  and  Marion  mines,  in  the 
vicinity.  The  Marion  has  a  great  reputation,  very  rich  specimens  of 
black  sulphuret  having  been  taken  from  it.  Mr.  Ambler  is  the  metal- 
lurgist and  superintendent,  and  Colonel  Winchester,  of  New  York,  the 
managing  director. 

The  Bullion  Gold  and  Silver  Mining  Company  have  been  driving  a 
bedrock  tunnel  from  the  Carson  River,  at  Bullima,  to  cut  a  belt  of  par- 
allel ledges  at  right  angles  to  their  tunnel,  which  is  now  in  over  1,700 
feet.  This  is  an  English  company,  managed  by  Mr.  Coulter,  and  ha« 
been  hard  at  work  for  three  years.  Mr.  C.  is  expecting  daily  to  strike 
one  of  the  series.  They  have  had  some  very  hard  rocks  to  contend  with, 
but  are  determined  to  push  it  through.  The  Highland  Mary  seems  the 
favorite  ledge  of  the  group. 

The  Imperial  Gold  and  Silver  Mining  Company,  also  an  English  incor- 
poration, have  run  a  tunnel  1,400  feet  into  Mount  America,  to  cut  the 
belt  of  parallel  ledges  (some  17)  on  the  east  side  of  Monitor  Creek.  The 
indications  on  the  surface  are  very  encouraging.  The  outcrops  assay 
well,  and  are  traceable  for  quite  a  distance ;  300  feet  will  cut  the  first 
lode. 

The  Exchequer  Gold  and  Silver  Mining  Company,  of  London,  England, 
are  operating  on  the  old  Buckeye  No.  2  and  other  ledges,  at  the  head 
of  the  Scandinavian  Caiion,  near  Silver  Mountain,  the  county  seat  of 
Alpine.  The  ledges  here  are  well  defined  and  give  great  promise.  In 
this  respect,  nothing  better  could  be  wished  than  is  to  be  seen  in  the 
upper  tunnel  on  the  Buckeye  ledge.  This  company  commenced  in  Feb- 
ruary, 1870,  and  in  March  following  shipj)ed  to  lleno  a  few  tons  of  unas- 
sorted ore  by  way  of  experiment,  which  yielded,  at  the  Auburn  mill,  $140 
per  ton,  and  produced  bullion  901  fine.  At  that  establishment,  the  roast- 
ing is  done  in  the  Stetefeldt  furnace.  The  work  since  then  has  been 
confined  to  the  development  of  the  mine.  Stoping  will  be  commenced 
from  the  140  level  in  the  spring,  when  I  hope  to  be  able  to  keep  the 
Davidson  mill,  on  Silver  Creek,  now  the  property  of  the  Exchequer 
Company,  in  full  blast  for  some  time.  Our  ores  are  chiefly  antimonial 
sulphides,  miargyrite,  dark  red  silver  ore,  and  light  red  silver  ore.  We 
have  also  the  lead-gray  sulphuret,  or  silver  glance..  Lead  is  to  be  found 
in  some  of  the  ore  in  small  quantity.  Selected  specimens  of  the  best  ore 
assay  as  high  as  $2,000  x>er  ton,  and  all  the  ore  contains  more  or  less 
gold. 

The  mill  has  eight  stamps.  Weight,  600  pounds ;  drop,  GO  per  minute ; 
six  Freiberg  barrels  and  one  settler,  all  driven  by  a  40  horse-power 
engine;  two  reverberatories  and  one  drying  furnace.  Should  the  mines 
turn  out  as  expected,  it  is  contemplated  to  increase  the  stamps  and  add 
a  30-ton  Stetefeldt  furnace,  to  cheapen  the  roasting,  which  is  expensive 
in  the  common  reverberatory.  A  saw-mill  attached  supplies  the  mine 
with  timber,  the  teams  returning  with  ore.  The  slabs  supply  the 
furnaces. 

The  once  famous  I X  L  adjoins  the  Exchequer  Company's  mine  south, 
but  work  here  has  been  suspended  for  some  time.  I  have  seen  some 
beautiful  specimens  of  ruby  silver,  and  one  of  native  silver,  from  this 
mine.  Some  forty  or  fifty  thousand  dollars  are  said  to  have  been  taken 
from  the  workings  on  this  ledge,  which  are  only  superficial.  A  moderate 
outlay  for  hoisting  works,  and  a  depth  of  200  feeft  would,  I  think,  amply 
repay  the  cost.  The  last  batch  of  ore  was  treated  at  the  Pittsburg  mili, 
Silver  Mountain,  without  roasting,  and  one  half  of  it  lost.  I  got  $50  iu 
the  tailings. 

The  Pennsylvania,  Mountain,  Rippon,  and  Pittsburg,  all  in  the  same 
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district,  (Silver  Mountain,)  are  also  sbut  down  for  the  present,  though 
rumor  has  it  that  the  I  X  L,  Pennsylvania,  and  Mountain  will  soon  be 
at  work  again  under  different  auspices,  and,  it  is  to  be  hoped,  more 
energetic  management. 

There  is  no  quartz  in  this  section  equal  to  that  of  Silver  Mountain. 
Wood  and  water  are  abundant,  labor  is  plentiful,  and  there  is,  I  think, 
every  prospe-ct  of  a  speedy  resuscitation  of  this  temporarily  deserted 
mining  camp. 

Some  little  work  was  done  in  the  Morning  Star  mine,  Mogul  District, 
but  of  no  consequence. 

SHASTA  COUNTY. 

The  product  of  mines,  placer  and  hydraulic,  as  well  as  quartz,  has  been 
less  this  year  than  last. 

The  placer  claims  reported  working  have  all  yielded  small  amounts. 
The  most  prominent  returns  are  those  from  the  claim  of  J.  H.  Ilarrison, 
who  took  out  $12,000  in  nine  months.  Besides  this  enterprise  twenty 
others  are  reported,  all  of  which  produced  less  than  $1,000  each,  and 
the  total  of  the  coanty  is  only  $31,000  for  the  year  ending  June  1,  1870. 
Only  forty-eight  men  were  employed  in  this  branch  of  mining  during  an 
average  of  six  months  at  wages  of  about  $60  per  month.  The  yield  per 
head  per  day  was  $4  20.  , 

Only  four  hydraulic  claims  were  in  operation  part  of  the  time,  the 
totjil  yield  of  which  was  a  little  over  $12,400.  The  most  prominent  of 
these  took  out  $10,000  in  eight  months  with  seven  men.- 

The  quartz  mines  especially  have  fallen  off  in  their  yield. 

The  following  three  mines  and  mills  were  being  worked,  and  produced 
altogether  $14,G40:  Washington,  $31,153;  W.  E.  Hopping,  (Highland 
mill!)  $9,650;  Honeycomb,  $3,83G. 

The  total  amount  of  quartz  raised  was  2,500  tons,  which  yielded  an 
average  of  $17  87  per  ton,  and  the  number  of  men  employed  was  thirty- 
three.    Average  wages  of  $76  per  month  were  paid. 

The  population  of  this  county,  according  to  the  late  census,  is :  Total, 
4,173;  Chinamen,  574. 

TKINITY  COUNTY. 

From  this  county  only  placer  and  hydraulic  claims  are  reported.  Of 
the  former,  eighteen  claims  employed  eighty-four  men  on  an  average  of  8.4 
months,  at  about  $55  per  month.  Among  those  reported  working  are 
many  owners.  The  total  product  of  these  mines  for  the  year  ending  June 
1,  1870,  was  $92,500,  and  the  average  yield  per  hand  per  day,  $5. 

The  following  claims  jielded  prominently  :  Fisher  &  Chapman,  Junc- 
tion City,  employ  eight  men  eight  months,  $10,000 ;  Carson  &  Osgood, 
Minerville,  employ  ten  men  twelve  months,  $12,000;  Harney  Bros., 
Minerville,  employ  seven  men  eleven  months,  $10,000 ;  Kerl  &  Co., 
Minerville,  employ  six  men  six  months,  $7,000;  Hupp  &  Co.,  Miner- 
ville, employ  six  men  eight  months,  $8,000 ;  Hawkins  &  Co.,  Minerville, 
employ  ten  men  eight  (?)  months,  $8,500;  H.  Foible,  North  Fork,  em- 
ploy four  men  ten  months,  $6,000. 

The  hydraulic  mines  of  the  county  do  not  appear  to  have  been  very 
successful,  nor  are  any  of  the  eighteen  claims  reported  large  enterprises, 
the  highest  capital  invested  not  exceeding  $10,000,  and  the  highest 
yield  being  $6,700.  The  different  mines  are  located  at  Junction  City, 
North  Fork,  and  Lewistou.    Fifty-live  men  were  employed  during  7.6 
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months,  and  at  $60  per  month  on  an  average.  The  total  product  is  re- 
ported as  $00,700,  a  yield  per  hand  per  day  of  $5  57. 

The  price  of  water  in  this  county  is  reported  as  ranging  from  1.3  to 
5  cents  per  inch,  but  most  of  the  claims  pay  from  2.9  to  3.5  cents. 

The  population  of  this  county  is :  Total,  3,213;  Chinese,  1,095. 

KLA3IATH,  Del  Norte,  Siskiyou,  and  Lassen  counties. 

The  product  from  these  counties  is  small.  P>om  the  first  two  placer 
claims  are  reported,  yielding  together  less  than  $8,000.  The  Pioneer  Com- 
pany employed  six  men  during  the  year,  and  paid  $4,000  in  wages ;  the 
yield  was  200  ounces  of  gold,  worth  $3,400.  The  Union  Company  em- 
ployed the  same  number  of  men  in  the  same  time,  paid  $5,500  in  wages, 
and  produced  240  ounces,  worth  $4,500. 

The  only  quartz-mining  enterprise  reported  is  that  of  the  Klamath 
Quartz  Mining  Company.  This  company  employed  twenty-fivo  men 
during  ten  months,  at  a  cost  of  $24,000.  The  product  WtOS  2,500  ounces 
of  gold,  worth  $42,500. 

From  Del  Norte  County  only  placer  and  hydraulic  mines  are  reported, 
the  former  including  some  beach-mining.  The  placers  are  located  at 
Smith  liiver,  Happy  Camp,  and  Crescent  City.  Nine  claims  are  reported, 
most  of  which  worked  throughout  the  year ;  the  one,  howev^er,  which 
returned  the  highest  yield  was  worked tonly  six  months,  with  six  hands, 
and  produced  $10,000.  The  total  product  of  all  the  placer  claims  was 
$21,100  for  the  year  ending  June  1, 1870. 

Seven  hydraiilic  claims  are  reported  from  Del  Norte,  one  of  which  is 
located  on  Smith  Kiver,  and  the  remainder  at  Happy  Camp.  They  fur- 
nished employment  for  thirty-three  men  during  an  average  of  8.1  months. 
The  wages  paid  were  $63  per  month.  An  aggregate  yield  of  $31,200  was 
the  result,  or  $4  46  per  hand  per  ilay.  The  Del  Norte  Mining  Com- 
pany at  Happy  Camp,  employing  twelve  men  for  eight  mouths,  pro- 
duced the  largest  amount — 815,000 ;  and  Lee  &  Co.,  working  five  men 
for  five  months,  took  out  $5,000.  The  other  claims  yielded  mostly  less 
than  $3,000. 

From  Siskiyou  County  forty-three  placer  claims  are  reported.  They 
employed  129  men  during  eight  months,  and  the  total  product  was 
$103,600  for  the  year  ending  June  1, 1870.  The  average  yield  per  day 
per  hand  was  about  $5.  The  claims  of  Simmons  &  Co.,  who  employed 
eight  men  for  six  months  and  produced  $8,000,  and  of  J.  Carroll  &  Co., 
who  employed  three  men  on  an  average  for  ten  months,  at  Scott's  Val- 
ley, producing  $8,150,  are  the  most  prominent. 

Three  hydraulic  claims,  employing  twenty-nine  men  during  4.1  months, 
on  an  average  of  $50  per  month,  are  in  operation.  The  total  yield  was 
$25,500,  or  an  average  per  day  per  hand  of  $8  24,  and  the  product  was 
divided  as  follows : 

The  Etna  Mining  Company,  employing  six  men,  five  months, 

produced $5, 000 

Wright  Brothers,  employing  twenty  men  for  four  months,  pro- 
duced       15, 500 

Young  &  Eastlake,  employing men  for r  months,  pro- 
duced        5, 000 


The  quartz-mining  interest  is  in  its  infancy,  and  has  contributed  only 
$6,500  toward  the  total  ])roduct  of  the  county.  The  only  mines  worked 
were  that  of  the  Scott  Valley  Mining  Company,  from  which  167  tons  of 
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quartz,  yielding  100  ounces  of  gold,  worth  $1,500,  were  taken  out  by 
two  men  during  one  month's  work ;  and  that  of  Eegans  &  Williams, 
which  wa^  worked  with  a  small  and  varying  number  of  miners  for  three 
months,  and  produced  312J  ounces  of  gold,  worth  $5,000. 

In  Lassen  County  new  and  very  rich  diggings  were  discovered  in  the 
summer  by  Haskins,  Ehlers,  and  others.  The  locality  is  twelve  miles 
south  of  the  Siskiyou  County  line  and  forty-live  miles  from  Susanville. 
Water  was  very  scarce  in  the  locality ;  nevertheless  from  $250  to  $500 
were  taken  out  daily  for  some  time.  Great  activity  was  expected  in  the 
winter,  when  water  would  be  more  abundant. 

The  population  of  Klamath,  Del  Norte,  and  Siskiyou  counties  is 
given  by  the  late  census  as  follows : 

Total.       Chinese. 

Klamath 1, 674  585 

Del  Norte 2, 022  217 

Siskiyou 6, 848        1, 440 


DEEP   PLACER    MINING    IN    CALIFORNIA. 

[The  remainder  of  this  chapter  was  prepared  by  W.  A.  Skidmore,  of 
San  Francisco,  from  personal  observations  and  inquiries.] 

The  period  of  depression  in  this  branch  of  mining  which  succeeded 
the  comparative  exhaustion  of  the  shallow  placers,  and  river  and  bar 
mining  in  the  modem  strcjims,  has  been  followed  within  the  past  year 
by  a  season  of  renewed  activity,  caused  in  a  measure  by  the  success  of 
many  companies  operating  with  the  advantages  of  large  capital,  and  by 
concentration  of  labor  and  the  consolidation  of  large  tracts  of  mining 
ground — the  original  owners  of  which,  without  such  consolidation,  could 
not  afford  the  great  expense  of  procuring  outlets  for  their  dirt  and  gravel 
by  means  of  the  construction  of  "  bed-rock  "  or  drain  tunnels — but  i)rin- 
cipally  by  the  invention  and  adoption  of  numerous  appliances  and  im- 
provements in  mining,  the  most  important  of  which  are  the  improved 
hydraulic  nozzles  and  the  new  drilling  and  boring  machines,  which  will 
be  fully  described  hereafter. 

SHALLOW  PLACERS. 

This  term  is  generally  used  to  designate  the  deposits  of  auriferous 
earth  found  overlying  the  country  rock  to  a  depth  of  from  a  few  inches 
to  six  or  eight  feet,  and  to  distinguish  such  deposits  from  those  found  in 
the  ancient  streams  and  rivers  and  deposited  over  a  vast  extent  of  coun- 
try to  a  depth  of  from  one  to  three  hundred  feet,  during  some  remote 
period,  by  causes  which,  with  the  light  we  now  have  on  the  subject,  can 
only  be  surmised.  These  are  termed  deep  placers.  It  w^as  in  the  shal- 
low placers,  at  points  where  the  banks  of  the  modern  streams  had  been 
denuded,  near  the  foot  hills  of  the  Sierra  Nevada,  that  the  first  gold  w^as 
discovered,  and  so  prolific  was  the  earth  in  the  precious  metal,  that  the 
product  of  gold,  even  by  the  primitive  and  rude  methods  of  mining 
then  in  use,  reached  during  the  first  five  years  after  the  discovery  the 
sum  of  8180,000,000,  nearly  all  of  which  was  extracted  from  these 
placers. 

The  auriferous  deposits  which  formed  the  early  placers  of  California 
probably  had  their  origin  in  two  causes — the  decomposition  of  rich 
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quartz  ledges  cropping  above  the  surface,  and  the  scattering  of  the  lib- 
erated gold  over  the  adjacent  country — as  at  Auburn  and  Ophir,  in 
Placer  County,  and  in  certain  parts  of  El  Dorado  County ;  and  the 
breaking  up  at  places,  by  subterranean  forces,  of  the  ancient  channels 
of  the  ante  volcanic  period,  and  the  consequent  distribution  of  their 
contents  by  the  modern  streams,  as  in  many  of  the  southern  and  central 
mining  counties.  Instances  of  this  can  be  observed  along  the  courses 
of  the  Fejither,  Yuba,  and  the  several  forks  of  the  American  Eiver.  At 
many  points,  as  at  Grass  Valley  and  Nevada,  where  natural  basins 
exist,  both  the  above  causes  have  been  in  operation. 

The  impression  which  generally  prevails,  both  in  California  and  abroad, 
of  the  entire  exhaustion  of  the  shallow  placers,  is  unfounded.  River 
and  bar  mining  is  still  extensively  carried  on  in  many  parts  of  the  country, 
and  in  some  cases,  particularly  in  the  northern  counties,  with  remunera- 
tive results.  In  the  central  portion  of  the  State,  particularl}^  on  the  north 
fork  of  the  American  Eiver,  fair  wages  are  yet  made,  though  here  this 
branch  of  min i  n  g  has  been  to  a  great  extent  abandoned  to  the  more  patient, 
though  less  skillful,  Chinese.  In  parts  of  El  Dorado  and  other  counties 
lying  to  the  south,  a  large  extent  of  pay-dirt,  varying  in  depth  from  three 
to  ten  feet,  exists  among  the  foot-hills,  but  cannot  be  worked  on  account 
of  the  scarcity  of  water,  although  known  to  be  sufficiently  rich  to  largely 
compensate  any  company  that  would  incur  the  expense  of  bringing 
water  to  the  ground.  It  is  now  contemplated  to  bring  water  to  several 
such  points  in  these  counties,  and  it  is  not  improbable  that  they  may 
again  see  something  of  their  former  prosperity. 

DEEP  PLACEES. 

The  class  of  *' diggings"  known  b^^  this  term  embrace  the  ancient 
channels  found  throughout  the  State,  from  Plumas  to  Mariposa  County— 
in  many  cases,  as  in  Butte  and  Tuolumne  Counties,  covered  with  lava — 
and  the  immense  detrital  deposits  of  the  northern  and  central  region 
which  are  worked  by  the  hydraulic  system.  Of  the  extent  of  this 
latter  class  we  can  form  no  intelligent  estimate  until  the  completion  of 
the  work  now  l>eing  carried  on  under  the  auspices  of  the  State  geologi- 
cal survey;  but  we  know  they  cover  a  great  part  of  the  country  lying 
west  of  the  main  range  of  the  Sierras  and  between  the  head-waters 
of  the  Feather  and  South  Fork  6f  the  American  River.  This  includes  an 
area  one  hundred  miles  in  length  by  forty  miles  in  breadth,  and  em- 
braces parts  of  the  counties  of  Plumas,  Butte,  Sierra,  Yuba,  Nevada, 
Placer,  and  a  small  portion  of  El  Dorado.  These  deposits  owe  their 
origin  to  glacial  or  aqueous  action  of  the  geological  period  preceding 
the  outbreak  of  the  volcanoes  of  the  Sierra  Nevada  and  the  upheaval 
of  the  Coast  range.  When  these  great  changes  in  the  topography  of 
the  country  took  place,  the  detritus  of  the  more  elevated  portion  was 
covered  with  streams  of  lava  flowing  from  east  to  west,  for  a  distance 
of  from  twenty  to  thirty  miles  from  the  craters.  The  waters,  finding 
new  channels — which  run  generally  at  right  angles  to  the  ancient 
streams — formed  the  present  river  system  of  the  higher  Sierras.  The 
consequence  was  the  denudation,  breaking  up  and  distribution  of  the 
ancient  channels,  where  not  protected  by  overlying  crusts  of  lava,  thus 
releasing  from  the  storehouse  of  ages  the  golden  sands  which  attracted 
hither  the  adventurous  of  all  nations. 

During  a  period  of  several  years  after  the  discovery  of  gold,  the  ex- 
istence of  the  i)recious  metals  otherwise  than  in  quartz  ledges  or  shal- 
low diggings  was  unsuspected.    The  early  miners,  lacking  the  benefits 
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of  observation  and  experience,  in  vain  followed,  up  the  modern  streams 
to  their  fountain-heads,  in  the  delusive  hope  of  finding  the  "  source  of 
the  gold.^  In  no  case  was  the  "  color''  found  above  those  points  where 
subsequent  examination  revealed  the  breakage  of  the  old  channel  sys- 
tem, or  slides  from  under  the  lava  crust,  except  at  some  points  where  un- 
washed gold  was  found  in  small  quantities  in  the  proximity  of  decom- 
posed ledges  of  quartz.  Subsequent  exjiloration  at  these  slides,  and  in 
gulches  and  ravines  where  the  lava  had  been  denuded,  revealed  the  ex- 
istence of  ancient  river  beds  at  elevations  of  from  100  to  1,000  feet  above 
the  present  water-level.  These  discoveries  led  to  the  construction  of 
the  great  system  of  mining  ditches,  which,  taking  the  waters  of  the 
streams  from  their  fountain-heads,  distributed  them  over  the  immense 
extent  of  ground  worked  now  by  the  hydraulic  process.  By  means  of 
the  facilities  enjoyed  from  the  use  of  abundant  supplies  of  water,  many 
points  on  the  detrital  deposits  which  were  favorably  situated  for  fall  or 
outlet  were  worked,  and  hydraulic  mining  became  for  years  the  most 
remunerative  branch  of  the  business.  In  the  course  ot*  several  years  of 
such  extensive  washings,  however,  the  streams  and  cailons  became  filled 
and  clogged  with  "  tailings,''  which  accumulated  in  such  proportions  as 
to  effectually  choke  up  all  outlet,  except  for  the  brief  season  following 
the  rains  of  winter,  when  the  great  volume  of  water  would  carry  off 
a  portion  of  the  accumulated  tailings,  and  admit  of  a  few  brief  '*  runs." 
Then  they  became  more  limited,  season  after  season,  until  this  branch 
of  mining  was  effectually  stopped  in  some  of  the  richest  localities. 

The  washing  of  the  surface  dirt  to  a  depth  of  from  100  to  200  feet  re- 
vealed the  presence  of  a  hard  white  or  reddish  cement,  composed  prin- 
cipally of  pebbles  and  boulders  of  quartz  and  metamorphic  rock,  dirt 
and  sand,  but  not  yielding  to  the  action  of  water,  as  then  used,  in 
streams  of  from  1^  to  2J  inches  in  diameter.  Through  these  strata  of 
cemented  gravel  prospecting  shafts  were  sunk  to  the  bed  rock,  leading 
to  the  discovery  at  many  places  of  a  layer  of  blue  cement  of  excessive 
hardness,  composed  of  like  material,  and  varying  in  thickness,  in  differ- 
ent localities,  from  3  to  10  feet.  This  layer,  which  often  iiroved  fabu- 
lously rich,  was  compact  and  firmly  cemented  by  chemical  agency  and 
great  pressure,  and  required  the  use  of  powder  and  drills  for  its  extrac- 
tion, and  of  heavy  stamps  for  cnishing.  These  discoveries  gave  a  fresh 
impetus  to  mining,  and  resulted  in  the  construction  of  bed-rock  tunnels 
for  the  extraction  of  the  cement  from  the  ancient  river  beds  and  the 
drainage  of  the  ground.  Many  of  these  tunnels,  as  in  Tuolumne,  Butte, 
and  near  Forest  Hill,  in  Placer  County,  were  run  thousands  of  feet 
under  the  lava,  and  through  the  rim-rock  of  the  ancient  channels. 
These  enterprises  were,  however,  not  uniformly  remunerative,  for 
though  the  channel  was  generally  found,  the  tunnels,  which  had  been 
commenced  and  constructed  without  preliminary  surveys,  were  often 
found  to  enter  the  channel  above  the  bed  of  the  stream,  thus  rendering 
them  useless  for  extensive  exploration  and  compelling  their  final  aban- 
donment. These  various  obstacles  had  a  discouraging  effect  upon  the 
mining  interest,  and  a  period  of  depression  followed,  lasting  several 
years,  during  which  the  discovery  of  gold  on  Frazer  and  Salmon  Rivers 
and  of  the  silver  lodes  of  Washoe,  occurred — events  which  nearly  depop- 
ulated the  mining  counties. 

CAUSES  OF  DEPRESSION  OF  PLACER  MINES. 

The  causes  for  the  inactivity  in  past  j-ears  of  this  branch  of  mining 
may  be  briefly  summed  uj)  as  follows : 

Ist.  The  injudicious  system  of  locations  permitted  under  early  mining 
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laws  and  regalations,  through  the  ignorance  of  the  miners  of  the  char- 
acter, extent,  and  depth  of  the  detrital  deposits.  These  locations  were 
generally  made  in  claims  of  100  feet  frontage,  running  back  to  the  cen- 
ter or  backbone  of  the  nearest  ridge,  regardless  of  the  course  of  the 
deposit,  such  claims  being  too  small  to  justify  the  expenditure  by  indi- 
vidual owners  of  the  large  sums  necessary  to  construct  tunnels  for  out- 
let and  drainage  of  their  ground. 

2d.  The  filling  and  choking  up  with  tailings,  after  a  few  seasons  of 
washing,  of  the  ravines,  gulches,  and  rivers  which  served  as  outlet  for 
the  ground,  thus  preventing  the  maintenance  of  flumes  of  sufficient 
length  and  grade  to  disintegrate  the  hard  cement  found  underlying  the 
top  dirt,  and  rendering  imperative  the  construction  of  long  tunnels  to 
the  nearest  deep  stream,  requiring,  in  some  ca^es,  years  of  labor  and 
the  disbursement  of  large  sums  without  immediate  returns. 

3d.  The  ignorance  of  the  people  and  of  capitalists  of  the  unbounded 
mineral  resources  of  their  own  State ;  the  sudden  and  unhealthy  excite- 
ment following  the  discovery  of  gold  in  British  Columbia,  and  silver  in 
Nevada ;  and  the  efforts  of  a  portion  of  the  press  of  California,  in  the 
interest  of  land  speculators,  to  *' write  up"  agriculture  at  the  expense  of 
mining. 

4th.  The  uncertain  tenure  of  mining  ground  under  local  mining  regu- 
lations, which  differed  in  every  district,  and  afford  no  adequate  protec- 
tion to  the  purchaser  of  mining  ground  unless  he  remained  in  actual 
possession. 

THE  GOLD  YIELD  OF  CALIFORNIA. 

The  year  1870  may  be  marked  as  the  beginning  of  a  new  era  of  min- 
ing in  California,  indicating  an  increased  yield  for  the  future,  which 
X)romi8es  to  continue  for  many  years,  and  it  is  not  improbable  that  the 
gold  product  for  the  next  ten  years  may  be  brought  up  to  an  average  of 
$36,000,000  per  annum.*  At  the  date  of  writing  no  Jiccurate  estimate 
can  be  made  of  the  receipts  of  gold  from  California  mines  for  1870,  as 
no  separate  records  are  kept  at  the  San  Francisco  mint  of  treasure 
receipts,  a  large  proportion  of  such  receipts  being  in  the  shape  of  refined 
bars  from  the  gold  refineries.  The  receipts  of  gold  dust  at  the  mint 
have  been  principally  from  small  companies  working  on  the  deep  placers, 
and  from  river  and  bar  mining,  a«  most  of  the  large  companies  have 
recently  erected  their  own  retorting  and  smelting  furnaces,  from  which 
they  send  their  crude  bullion  to  the  refiners,  who  keep  no  record  of  the 
locality  from  which  the  gold  is  shipped. 

The  following  table  of  comparison  of  coinage  at  the  San  Francisco 
mint  for  the  pjist  four  years  will  bear  evidence  of  the  increased  gold 
product  for  1870 : 


1867. 

1868. 

1869. 

1870. 

$19,370,535 

$17, 365, 000 

$14, 365, 550 

$30,355,000 

The  coinage  for  1870  exceeds  that  of  any  year  since  1859,  and  it 
must  be  remembered  that  the  past  season,  on  account  of  its  dryness, 
has  not  been  an  auspicious  one  for  mining  operations.    The  amount  of 

*  This  is  Mr.  Skidmore's  estimate,  not  Diine.   I  presume  it  refers  to  the  total  aiuoant 
of  gold  received  at  Sau  Francisco,  not  to  the  product  of  California  alone. — R.  \V.  R. 
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coin  turned  out  by  the  branch  mint  in  San  Francisco  during  the  year 
1870  has  never  been  exceeded  but  twice,  viz :  in  1855  and  18o6.  In  the 
forraer  of  those  yenrs  the  coinage  amounted  to  $21,121,752,  and  in  185G 
to  $28,516,147.  The  coinage  for  1870  is  $5,991,450  in  excess  of  that 
for  1869. 

PROSPECTS  FOR  THE  FUTURE. 

Many  causes  have  operated  to  confirm  me  in  the  opinion  that  the 
future  is  bright  Avith  promise.  A  more  lively  interest  is  felt  by  (capital- 
ists in  the  examination  and  development  of  these  dormant  resources, 
and  the  information  disseminated  through  the  medium  of  the  State  geo- 
logical survey,  and  the  various  reports  of  the  United  States  mining  com- 
missioners, have  not  been  without  effect  in  turning  the  attention  of  the 
people  to  the  vast  stores  of  wealth  at  their  very  doors.  One  of  the  most 
encouraging  features  of  future  progress  is  the  tendency  to  consolidation 
and  cooperation  on  the  part  of  owners  of  mining  ground,  who  are  avail- 
ing themselves  of  the  recent  a(?t  of  Congress  to  acquire  a  title  in  fee 
simple  to  the  land  by  means  of  a  United  States  patent.  As  an  instance 
of  the  beneficial  operation  of  this  law,  we  may  mention  the  fact  that 
one  company,  the  North  Bloomfield  Gravel  Company,  of  Nevada  Coun- 
ty, are  now  applying  for  a  patent  to  1,500  acres  of  mining  ground,  lying 
between  the  Middle  and  South  Yuba  River.  Should  this  act  be  liberally 
cjonstrued  by  the  various  land  offices,  and  no  expensive  obstacles  placed 
in  the  way  of  the  miner  seeking  to  acquire  title,  (as  was  the  case  in  the 
operation  of  the  act  for  acquiring  title  to  quartz  ledges,)  much  good  will 
result  to  the  State  from  the  passage  of  this  law. 

Important  improvements  have  been  made  in  the  manner  of  using  water 
in  the  hydraulic  diggings*  Instead  of  projecting  five  hundred  to  one  thou- 
sand inches  of  water  through  two  or  four  pijK^s,  the  leading  mines  now 
run  their  water  through  one  pipe  by  means  of  the  recently  invented  hy- 
draulic nozzles,  and  discharge  it  with  immensely  increased  momentum 
and  effect  against  the  bank  they  desire  to  wash  down,  accomplishing 
greater  results  with  less  labor  and  expense,  and  enabling  one  miner  to 
regulate  the  discharge  of  a  thousand  inches,  in  streams  of  six  inches  ui 
diameter,  by  means  of  a  lever,  moving  a  nozzle  which  turns  in  any  direc- 
tion, with  more  ease  and  accuracy  than  three  men  could  do  it  by  the  old 
process.  So  powerful  is  the  force  exerted  by  these  large  streams,  under 
great  pressure,  that  many  cemented  gravel  banks  which  formerly  required 
the  use  of  jjowder  blasts  before  washing,  can  now  be  cut  down  and 
removed  by  the  action  of  water  alone. 

No  less  important  is  the  application  to  mining  operations  in  California 
of  Leschot's  Patent  Diamond  Pointed  Steam  and  Compressed  Air  Drill, 
and  other  inventions  having  a  like  object. 

Most  of  the  extensive  bed-rock  tunnels  in  the  State  were  commenced 
under  the  old  and  expensive  system  of  large  drills  and  blasting  powder, 
requiring  three  men  to  each  drill — two  strikers  and  one  man  to  turn  the 
drill.  Then  followed  the  discovery  of  giant  powder,  bringing  with  it 
the  use  of  the  single-handed  drill,  which  reduced  the  expense  of  tunnel- 
ing from  25  to  33  per  cent.  The  application  of  diamond-i>ointed 
borers  (as  they  might  more  properly  be  called)  promises  still  further  to 
reduce  these  expenses  to  so  low  a  figure  as  to  render  these  once  formid- 
able enterprises  practicable  in  every  district. 

The  expense  of  running  tunnels  in  California  has  varied  greatly  in 
different  districts,  according  to  the  character  of  the  bed-rock.  At 
Smartsville,  Yuba  County,  where  the  rock  is  a  hard,  flinty  trap,  the 
expense  was  formerly  as  high  as  $40  per  linear  foot.    This  was  reduced 
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to  $30  per  foot  by  use  of  single-handed  drills  and  giant  powder,  under 
the  contract  system.  At  North  San  Juan,  Nevada  County,  where  the 
bed-rock  is  a  soft  granite,  the  expense  per  linear  foot  has  not  been  more 
than  from  $30  to  $40.  Near  San  Juan,  where  tunnels  have  been  run, 
at  the  junction  between  the  slate  and  gi'anite,  the  expense  has  been 
reduced  to  $20  or  less  per  foot.  Near  You  Bet  and  Little  York,  where 
a  soft  slate  occurs,  the  cost  has  rarely  exceeded  $10  per  foot;  but  there 
are  instances  where  such  tunnels  are  known  to  have  cost  $60  per  linear 
foot.  These  tunnels  are  generally  6  or  8  feet  in  height,  and  4  to  6  feet 
in  width — the  one  at  Smartsville,  now  being  run  for  the  Blue  Gravel 
Company,  being  still  larger. 

In  another  part  of  this  chapter  some  account  will  be  given  of  the 
operations  of  the  diamond  drill  in  California.  It  may  reasonably  be 
expected  that  when  the  compressed  air  attachment  for  these  machines 
is  completed,  they  will  come  into  general  use,  and  be  instrumental  in 
opening  up  hundreds  of  acres  of  rich  ground  which  would  otherwise 
remain  undeveloped.  Nearly  one  hundred  of  these  machines  are  in 
successful  operation  in  the  Eastern  States,  being  run  by  steam,  which, 
a«  a  motive  power,  is  not  adapted  to  our  small  but  long  tunnels,  as  the 
steam-pipes  render  the  air  hot  and  close;  but  this  difficulty  will  be 
obviated  by  the  use  of  a  compressed  air  apparatus.  The  cost  of  these 
machines  will  not  exceed  (with  compressed  air  power)  $10,000,  and  they 
will  bore  inch  holes  at  the  rate  of  from  one  to  two  inches  per  minute  in 
the  hardest  rock. 

As  these  improvements  are  adopted,  the  amount  and  profit  of  this 
branch  of  mining  increases,  and  the  steady  operation  of  these  causes, 
including  the  facilities  for  the  procurement  of  title  to  mining  ground, 
will  have  a  tendency  to  materially  increase  the  gold  product. 

CEMENT  MINING  AND  REDUCTION  BY  MILL  PROCESS. 

The  ancient  channel  gravel  claims  worked  exclusively  through  tunnels 
and  shafts  have  not,  as  a  general  rule,  proved  remunerative  for  a  few 
years  past,  although  some  mines  of  this  character,  of  which  we  may 
instance  those  at  You  Bet,  Nevada  County,  and  some  in  the  vicinity  of 
Forest  Hill,  Placer  County,  have  yielded  enormous  returns,  at  irregular 
intervals.  The  great  obstacle  to  permanent  success  seems  to  be  the  ^*  spot- 
ted^ character  of  the  channels,  and  the  difficulty  of  tracing  underground 
the  sinuosities  of  the  ancient  streams,  together  with  the  cost  of  timbering, 
draining,  hoisting,  &c.,  incident  to  underground  operations.  At  many 
places  which  have  not  been  covered  with  the  lava  flow,  or  where  the  top 
dirt  is  denuded,  the  owners  of  this  class  of  claims  have  suspended 
milling  operations  until  they  can  wash  off  the  overlying  dex)osits 
(which  will  pay  largely  where  water  is  abundant)  down  to  the  hard 
cement.  They  will  then  have  the  advantage  of  working  this  bed-rock 
with  some  degree  of  certainty  in  following  the  course  of  the  channel, 
where  the  richest  deposits  may  be  expected,  and  save  the  expense  of 
timbering,  and  much  "dead  work"  in  prospecting.  In  places,  however, 
where  the  top  dirt  has  been  washed  off,  and  where  water-power  is  used  for 
running  the  mills,  this  class  of  mining  has  been  uniformly  suceessAil. 
The  expense  of  mining  and  milling  in  claims  of  this  character  may  vary 
from  75  cents  to  $1  iier  car  load  ot*  10  cubic  feet,  (equivalent  to  one  ton,) 
as  at  French  Corral,  Nevada  County,  while  in  many  claims  between  the 
North  and  Middle  Forks  of  the  American  Kiver,  where  long  tunnels  are 
run  under  the  lava  crust,  and  the  mills  are  worked  by  steam  ix)wer,  the 
average  cost  of  milling  and  mining,  per  10  cubic  feet,' will  reach  as  high 
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as  $2  or  $2  25.  Mines  thus  situated  are  rarely  remunerative,  except  in 
seasons  where  a  "strike"  is  made.  An  improvement  has  been  made  in 
this  branch  of  mining  by  the  substitution,  at  several  mills,  ot*  coarse 
screens,  with  apertures  one  quarter  of  an  inch  in  diameter,  instead  of 
the  one-eighth-inch  screens  heretofore  in  use.  The  result  has  been  an 
increase  in  crushing  capacity  of  25  per  cent.,  without  affecting  the 
product  of  the  cement. 

EXTENT  OF  THE  DEEP  PLACER  DEPOSITS 

The  deep  placers,  as  we  have  seen,  are  contained  within  certain 
geographical  boundaries  embracy;ig  a  region  of  nearly  4,000  square 
miles,  within  which  are  found  six  of  the  prominent  mountain  rivers  of 
California  and  their  tributaries,  to  wit:  the  Feather,  the  North,  Middle, 
and  South  Yubas,  and  the  North  and  -South  Forks  of  the  American 
River.  The  *' divides"  between  these  streams  all  contain  enormous 
extents  of  detrital  deposits,  which  have  been  discovered  and  opened  at 
places  where  "slides"  have  occurred.  The  eastern  extremities  of  these 
divides  are  covered  with  lava  or  volcanic  ashes,  and  the  western  are 
lost  in  a  series  of  low  foot-hills,  running  into  the  Sacramento  and  San 
Joaquin  Valleys,  where  the  deposits  are  of  slight  depth,  but,  as  a  com- 
pensation, rich  veins  of  quartz  are  found. 

The  most  extensive  deposits  occur  in  the  counties  of  Sierra,  Placer, 
and  Nevada.  In  Sierra  County  two  belts  are  found  running  parallel 
with  each  other,  in  a  northerly  and  southerly  direction,  embracing 
almost  the  total  area  of  the  county,  but  a  great  portion  covered  by  the 
lava  crust.  One  of  these  has  the  characteristics  which  have  given  it  the 
name  of  the  Great  Blue  Lead,  from  the  colors  and  character  of  the 
cement  found  on  the  bed-rock.  In  Nevada  and  Placer  counties,  besides 
the  existence  of  these  belts,  an  intricate  system  of  ancient  channels 
and  basins  is  found,  calculated  to  confuse  and  bewilder  the  observer  who 
is  anxious  to  lind  evidence  for  his  "old  channel  theory."  Nevertheless, 
the  Blue  Lead  is  here  unmistakably  defined.  In  Placer  County,  between 
the  North  and  Middle  Forks  of  the  American  River,  an  enormous 
expanse  of  auriferous  ground  exists,  incompatible  with  the  theory  of 
one  or  many  ancient  channels. 

The  most  extravagant  statements  have  been  made  by  enthusiastic 
persons  who  have  visited  the  region  under  consideration,  and  computed 
the  extent  of  the  gravel  deposits  and  their  richness.  One  estimate  has 
placed  the  area  of  detrital  deposits  between  the  Middle  and  South  Yuba 
Rivers  at  two  hundred  square  miles.  An  acquaintance  with  the  ground 
in  question  warrants  me  in  the  belief  that  such  an  estimate  is  greatly 
exaggerated. 

Up  to  the  present  time  no  surveys  having  for  an  object  the  approxi- 
mation of  the  extent  of  the  deep  placers  have  been  completed,  though 
such  a  work  is  now  being  carried  on  under  the  auspices  of  the  State 
Greological  Survey.  The  only  map  which  pretends  to  indicate  the  detrital 
deposits  is  one  of  the  Central  Mining  Region  of  California,  compiled  by 
A.  J.  Doolittle,  in  which  he  has  relied  more  upon  his  personal  knowledge 
of  the  country,  in  designating  the  locality  ot  such  deposits,  than  upon 
actual  surveys.  The  map,  however,  is  generally  accepted  as  correct  and 
reliable. 

From  the  light  at  present  thrown  on  the  subject,  the  writer,  if  com- 
pelled to  hazard  an  estimate  of  the  area  of  the  deep  placers^  would  place 
it  at  between  four  hundred  and  five  hundred  square  miles,  with  an 
average  depth  of  120  feet,  and  would  feel  confident  that  he  had  rather 
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understated  than  exaggerated  tlie  amount.  When  we  compare  this  vast 
extent  of  ground  with  the  limited  quantity  worked,  we  are  justified 
in  saying  that  in  comparison  to  the  undeveloped  ground  the  labor  of 
years  has  resulted  only  in  extensive  prosi)ecting. 

PROBABLE  GOLD-PRODUCING  CAPACITY  OF  THE  DEEP  PLACERS. 

In  making  an  estimate  of  the  capacity  for  production  of  the  deep 
placers  we  meet  with  still  greater  obstacles,  on  account  of  the  difficulty 
of  obtaining  accurate  statements  of  the  yield  of  the  ground.  The  entire 
extent  of  the  auriferous  ground  between  the  Middle  and  South  Yubas 
has  been  estimated  to  contain  from  30  to  35  cents  p,er  cubic  yard.  This 
estimate  has  been  based  on  the  refurns  from  ground  worked  in  the 
vicinity  of  North  San  Juan^  Nevada  County,  which,  from  the  great 
natural  facilities  of  this  locality  for  running  off*  vast  quantities  of  dirt, 
cannot  be  taken  as  a  criterion  for  other  districts. 

.  The  operations  of  the  American  Company,  at  Sebastopol  Hill  (near 
North  San  Juan)  affbrd  the  best  means  of  making  an  approximation 
of  the  quantity  of  gold  contained  in  a  cubic  yard  of  the  auriferous 
deposit.  The  result  of  sixteen  years'  work  shows  that  a  production  of 
between  25  and  30  cents  per  cubic  yard  has  been  reached.  This  would 
give  a  product,  estimating  on  an  average  depth  of  deposit  of  forty  yards, 
of  the  enormous  sum  of  between  $50,000  and  $60,000  per  acre.  The 
ground  of  the  American  Company  has  an  average  depth  of  fifty-six 
yards,  but  this  company,  on  account  of  its  natural  advantages  of  situa- 
tion (which  will  be  explained  hereafter  in  a  description  of  the  ground) 
saves  a  greater  proportion  of  its  gold  than  any  other  hydraulic  claim  in 
California,  and  its  ground  is  undoubtedly  richer  than  the  average. 

The  ground  lying  between  Greenhorn  Creek  and  Bear  lliver,  Nevada 
County,  though  it  has  yielded  enormous  returns  to  its  owners,*until  the 
partial  filling  of  its  outlets  by  "tailings,''  has  never  reached  an  average 
of  25  cents  per  cubic  yard;  and  at  Gold  Eun,  Placer  County,  one  of 
the  most  productive  regions  of  the  State,  the  success  of  the  miners  is 
to  be  attributed  to  the  quantity  of  ground  washed,  on  account  of  its 
softness,  rather  than  to  its  richness.  These  last-named  localities  possess 
the  advantage  of  an  abundance  of  water  at  low  rates,  prices  ranging 
from  10  to  12j  cents  per  inch,  while  at  North  San  Juan  16§  cents  per 
inch  is  paid.. 

Between  the  North  and  Middle  Forks  of  the  American  Kiver,  in  Placer 
County,  the  ground  has  probably  yielded  a  higher  average  per  cubic 
yard  than  at  any  other  locality.  I  am  led  to  this  conclusion  from  the 
great  productiveness  of  this  part  of  the  country  in  proportion  to  the 
amoimt  of  water  used,  which  here  is  very  limited. 

The  cost  of  hydraulic  mining,  per  cubic  yard  of  dirt  washed,  will  differ 
in  the  various  localities,  according  to  the  price  of  water  and  the  char- 
acter of  the  bed-rock.  Mr.  Black,  in  an  article  on  the  resources  of 
Nevada  County,  quoted  in  Koss  Browne's  report,  placed  it  at  20  cents 
per  cubic  yard,  but  the  writer  feels  confident  that  the  estimate  is  too 
high  by  over  fifty  per  cent.,  and  that  hydraulic  ground  yielding  less  than 
20  cents  per  cubic  yard  will  pay  largely"  at  any  place  in  California. 

IMPROVEMENTS  IN  HYDRAULIC  MINING. 

Hydraulic  mining  has  made  such  rapid  strides  on  the  road  of 
progess,  and  assumed  such  monster  proportions  in  the  past  year  or  two, 
that  now  the  vast  magnitude  of  its  operations  serves  to  almost  totally 
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eclipse  every  other  brancli  of  mining  industry.  The  principal  cause  of 
this  success,  and  the  energy  displayed  by  miners  of  this  class,  is  attrib- 
utable to  the  recent  improvements  made  in  apparatus  or  machinery, 
long  needed,  which  would  enable  the  miner  to  use  a  heavy,  perpendicu- 
lary  pressure  of  water  with  safety  and  economy,  and  at  the  same  time 
place  it  within  the  power  of  a  single  operator  to  concentrate  in  one 
stream  and  effectually  control  a  large  body  of  water. 

To  fully  understand  the  extent  of  these  improvements,  it  will  be  ne- 
cessary to  state  a  few  facts  in  relation  to  the  primitive  or  old-fashioned 
method  of  conducting  this  work,  and  trace  it  step  by  step  to  its  present 
perfect  condition. 

The  object  to  be  accomplished  is  to  rx)nfine  a  body  of  water  in  a  com- 
pact, continuous  stream,  to  a  certain  point  of  egress,  whence  it  will  pass, 
with  more  or  less  force,  in  an  almost  solid  column.  This  force  will,  of 
course,  be  governed  by  the  relative  height  of  the  entering  head  of  water 
above  the  discharge-pipe  or  nozzle.  The  stream  so  obtained  is  used  to 
undermine  banks  or  walls  of  auriferous  dirt  and  cemented  gnivel  de- 
posits, and  the  greater  the  height  or  elevation  at  the  point  of  supply, 
the  greater  will  be  the  force  and  quantity  of  the  water  discharged ;  and 
the  more  those  *two  powers  (fall  and  quantity)  are  concentrated,  the 
greater  the  amount  of  earth  that  will  be  torn  down  and  removed,  result- 
ing in  a  proportionately  larger  yield  of  the  precious  metals.  Having 
thus  described  the  object,  I  will  now  speak  of  the  apparatus  used  for 
bringing  about  these  results. 

Canvas  hose  was  first  brought  into  general  use  in  1853,  and  as  the 
larger  proportion  of  the  mines  worked  at  that  time  were  quite  shallow, 
and  the  dirt,  as  a  general  thing,  soft,  it  was  found  to  answer  so  well 
that  several  years  elapsed  before  an  effort  was  made  to  improve  on  it. 
Canvas  hose  is  constructed  about  six  inches  in  diameter,  of  very  strong 
sail-cloth  ;  will  bear  with  safety  from  eighty  to  one  hundred  feet  pressure, 
and  discharge  effectually  a  stream  of  water  one  and  three-fourths  or 
two  inches  in  diameter.  The  material,  however,  which  is  composed 
of  cotton,  is  very  expensive,  and  rots  rapidly,  while,  .it  the  same  time, 
it  is  ever  liable  to  burst  by  the  weight  of  water,  and  thus  become  a  com- 
plete loss  to  the  miner. 

As  the  development  of  gravel  deposits  progressed,  it  was  found  that 
the  materials  of  a  large  proportion  of  our  richest  mines  were  very  diflfli- 
cult  to  disintegrate.  These  consist  of  a  species  of  cement,  and  the 
working  of  the  gravel  beds  demonstrated  that  greater  fall  or  pressure 
was  needed  to  enable  the  water  to  undermine  and  break  up  the  gravel; 
and  as  canvas  hose  could  not  bear  the  necessary  pressure,  a  substitute 
was  found  in  sheet-iron  pipe.  This  is  constructed  of  various  dimen- 
sions, from  six  to  forty  inches  in  diameter ;  but,  in  order  to  obtain  a 
flexible  discharge  piece,  it  was  necessary  to  retain  a  short  piece  of  canvas 
hose,  and  in  order  to  make  it  safe  it  had  to  be  covered  or  bound  up  by 
a  netting  or  coyer  of  strong  rope,  which  was  both  expensive  and  incon- 
venient. These  diflSculties  combined  succeeded  in  arousing  the  invent- 
ive ingenuity  of  the  miners,  and  resulted  in  bringing  to  light  the  inven- 
tions known  as  the  "  improved  hydraulic  nozzles,"  the  first  of  which 
w-as  invented  by  the  Messrs.  Craig,  of  Nevada  County — a  county  which 
has  had  the  honor  of  inaugurating  all  the  improvements  in  this  branch 
of  mining.  These  improved  nozzles  proved  a  complete  substitute  for 
canvas  hose,  and  by  their  simplicity  of  construction,  cheapness,  and 
durability,  met  with  an  immediate,  rapid,  and  extensive  adoption  %  the 
miners  throughout  the  State.  This  has  enabled  them  to  use  with  safety 
a  sufficient  head  of  water  to  work  the  hardest  dirt  or  gravel  rapidly  and 
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cheaply,  and  at  tUe  same  time  to  use  a  pipe  of  any  size  requirwl,  so  ns 
to  riiu  all  tliuir  ^ater  iu  one  stream,  which  alone  nearly  doablea  its  ef- 
fectiveness, and  besides  places  it  uuder  the  control  of  a  single  opetntor. 
They  gain  iu  foiT«,  saving  manual  labor,  and  economizing  iu  every  way. 

I  will  briefly  describe  two  of  these  inventions: 

Craig's  Globe  rmmitor  or  Globe  hj/dravlic  nozzle. — This  invention  con- 
sists of  a  hollow  ball  or  globe,  with  an  opening  at  one  side,  into  which 


Croig'a  Globe  Monitor. 

enters  the  main  feed  or  supply  pipe,  and  one  on  top,  ont  of  which  pro- 
trudes an  elbow  joiut.  One  end  of  this  elbow  is  attached  to  a  socket, 
which  revolves  on  the  interior  of  the  globe,  and  at  the  same  time  creates 
a  watertight  joiut;  this  joint  enables  the  operator  to  change  the  direc- 
tion of  the  stream  from  iwint  to  point  at  pleasure.  To  the  other  end  of 
the  elbow  is  attached  the  discharge-pipe,  which  may  be  of  any  size  de- 
sired. The  ball  revolves  entirely  round  horizontally,  and  up  or  down, 
at  an  angle  of  about  forty  degrees.  This  play  has  been  found  amply 
sufficient  for  all  ordinary  mining  purposes,  and  causes  a  perfect  stream 
to  emerge  at  any  point  to  which  the  nozzle  may  be  directed.  As  a  mat- 
ter of  economy,  it  not  only  places  the  water  of  seven  or  eight  ordinary 
hose-pipes  nnder  the  control  of  one  man,  but  its  durability  is  so  great 
(one  lasting  a  life-time]  that  its  extra  ■  first  cost  is  seldom  noticed,  it 
being  in  convenience  alone  worth  more  to  the  miner  than  the  difterence 
of  cost  of  canvas  hose.  No  canvas  being  used,  it  is  not  liable  to  break- 
age under  heavy  pressure,  and  saves  the  annual  outlay  for  canvas,  while 
the  concentration  of  a  larger  body  of  water  in  one  column  has  been 
found  to  nearly  double  the  amount  of  execution  in  comparison  with 
ordinary  expenses.  The  projirietors,  Messrs.  R.  R.  &  J.  Craig,  of  N^evada 
City,  manufacture  four  different  sizes,  the  largest  of  which  will  run 
some  1,500  inches  water, '-  miners'  measure."*  The  Messrs.  Craig  have 
three  United  States  p:itents  upon  the  monitor  and  its  improvements, 
and  deser\'e  great  credit  for  developing  so  ^'aluable  an  ^nxiliary  to  our 
mining  industry. 

*A  "  miiien'  iii::li''  of  water  in  generally  ncceptetl  to  mean  the  quantity  of  K'at«r 
which  nould  flow  from  au  aperture  of  one  square  iuoh,  uoder  the  pressure  of  a  8t«»ily 
flow  of  water  Htandiuf;  six  inches  above  the  top  of  the  escape  aperture ;  conseqneDti; 
1,000  inches  of  water  (the  amount  now  throwti  through  a  6-iuch  nozzle)  is  the  quan- 
tity which  escapes  at  tho  dischargtt-lioK  from  an  aperture  or  gate  6  feet  in  length  and  l< 
inches  in  height,  under  a  pressure  of  0  inches  of  water  above  the  top  of  the  aperture. 
The  discharge-bos es  are  generally  6  feet  by  B  feet,  and  2  feet  in  height.  The  difference 
of  clevotioD  between  the  discbarge-boxua  and  the  "  distrihutor  (from  which  the 
water  is  conveyed  to  the  noziilcj  is  generally  'MO  feet  or  more — at  Gold  Hun  nearly  300 
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F.  H.  Fisher's  knuckle  joint  and  nozzle. — This  macliiiie  cousiats  of 
two  elbows  placed  iu  reversed  iiositiou  wheu  staudiug  iu  right  line,  but 
made  to  revolve  by  a  ^ 
riii^  in  wliich  there  is 
a  series  of  anti- friction 
rolls,  the  ring  being 
Kliiii>ed  down  over  the 
tojt  of  the  lower  elbow 
nnd  then  held  in  its 
place  by  aflaiige,  bolted 
lo  the  top  of  the  lower 

elbow,    Theringisthen   -  -      .  ■        ,--'  ..  - 

bolted  to  a  flange  on     —  - 

the  top  elbow,  thereby  Fisher'a  knuckle  joint  anil  uojzle. 

connecting  the  two  together  and  at  the  same  time  leaving  the  top  elbow 
free  to  move  around  in  a  complete  circle.  Wheu  the  water  is  let  into  the 
elbow  the  pressure  brings  the  rolls  up  in  the  ring  agaiust  the  flange  on 
top  of  the  bottom  elbow,  allowing  the  top  elbow  to  move  around  easily 
and  without  any  friction  except  that  of  the  rolls  themselves.  A  piece  of 
rubber  packing  placed  betweeu  the  flungcM  of  bottom  and  top  elbows, 
makes  the  joint  tight  by  the  pi-essurc  of  the  water  agaiust  the  ring. 
In  the  outlet  or  top  elbow  is  a  knuckle  Joint  which  gives  the  up  and 
down  motion  to  the  di8charge-pi[)e.  It  is  a  concJive  surftice  fitted  tw  a 
convex  one ;  the  coueave  has  an  opening  for  the  pipe  to  pass  through. 
The  pii»e  is  screwe«l  into  the  convex  surface  and  will  move  up  and  down 
while  the  coueave  one  is  bolted  firmly  to  the  flange  on  the  top  elbow. 
The  elbow  and  knuckle  joint  are  made  of  cast  iion  from  f  to  3  iach 
thick.  The  discbarge-pipe  is  made  of  So.  10  irou,  8  feet  long,  with  csist- 
iron  nozzle.  The  machine  is  operated  by  a  lever  10  or  12  feet  long  with 
two  arms,  and  attached  to  top  elbow  by  trunnions.  A  lever  is  pivoted 
to  the  top  of  the  upi>er  elbow  and  attached  on  one  end  to  the  dis- 
charge-pipe by  a  strai>  inclosing  the  pipe  and  provided  with  two  rolls 
on  top  for  the  lever  to  slip  on.  At  the  other  end  it  is  conuectetl 
with  the  operating  le^er  by  a  short  upright  lever  made  to  work 
loose  in  its  joints.  Thus  the  up  and  down  motion  is  im{)arted 
to  the  discharge-pipe  by  the  rise  and  fall  of  the  operatuig  lever.  By 
moving  it  to  the  right  or  left  the  whole  machine  except  the  bottom 
elbow  is  moved.  A  little  device  is  attached  to  the  lever  to  hold  the  dis- 
charge-pipe in  position  wheu  the  water  is  off.  It  is  a  catch  working  in 
a  ratchet  on  the  top  elbow,  attached  by  a  roil  running  out  on  the  lever 
so  that  the  operator  can  put  it  in  or  out  as  the  case  may  be.  The  pijie 
stands  firmly  in  place  when  the  water  is  ou ;  the  operator  standing  at 
the  end  of  the  lever  am  easily  direct  the  stream  to  any  point — good 
execution  being  done  at  a  distance  of  21)0  feet  from  the  bauk,  thus 
secui'ing  safety  of  life  from  caves  which  are  of  so  frequent  occuri'euce 
and  often  fatal  where  small  streams  are  nsed  against  high  banks.  These 
machines  are  made  to  throw  streams  of  from  1  to  7  inches  in  diameter, 
and  were  invented  by  a  citizen  of  Nevada  County,  Mr.  F.  II.  Fisher. 

EOCK-DEILLING  MACHINES. 

Besides  the  improvements  iu  hydraulic  macliiuery  many  other  mechan- 
ical discoveries  and  improvements  have  been  made  during  the  past 
year,  resulting  in  a  lai'ge  aggiegiite  of  practical  benefits.  Among  these 
I  may  mention: 

Tf^  Blatchley  rock  drill. — This  machine,  invented  by  Dr.  Blatchley, 
H.  Ex.- 10 5 
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of  San  Francisco,  and  constructed  at  tlie  Miners'  Foundry,  has  only 
recently  been  brought  to  perfection,  after  four  years  of  continuous  and 
costly  trial,  during  which  every  alteration  and  addition  was  made 
that  the  severest  practical  t^sts  could  suggest  to  the  mind  of  the  orig- 
inator. A  machine  capable  of  doing  work  of  this  kind  with  expedition 
and  economy  has  long  been  a  desideratum  in  the  mining  regions,  where 
we  have  so  ii;any  tunnels  to  drive,  and  often  through  the  hardest  ma- 
terial. The  Blatchley  drill  is  an  exceedingly  powerful  implement,  and  at 
the  same  time  simple,  inexpensive,  and  durable.  It  is  but  30  inches 
long,  7  wide,  and  10  high ;  weighing  only  about  100  pounds,  apart  from 
the  drill,  which  is  inserted  after  the  machine  is  in  position.  It  can  be 
operated  by  hand,  so  little  power  is  required  to  drive  it.  It  can  be 
attached  to  an  engine  or  other  motor  at  a  distance,  and  the  method  of 
using  it  can  be  e«isily  learned.  For  ordinary  work  it  gives  300  blows, 
cutting  3  inches  in  granite,  per  minute,  though  this  rate  of  speed  and 
execution  can  be  doubled  with  a  corresponding  increase  of  power.  An 
ingenious  method  of  transmitting  power  from  the  surface  into  the  mine 
or  tunnel  below,  insuring  the  running  of  many  machines  at  small  cost, 
has  just  been  completed  and  patented  by  Dr.  Blatchley. 

Diamond-pointed  steam  drills^  timr  application  to  mining  operations  in 
California, — These  machines  were  first  introduced  on  this  coast  by  Sev- 
erance, Holt  &  Co.,  in  the  early  part  of  1870,  and  used  on  Telegraph 
Hill,  San  Francisco,  where  holes  were  bored  two  inches  in  diameter  and 
from  20  to  35  feet  deep,  for  blasting  purposes.  These  holes  were  made 
merely  to  show  what  the  machines  could  do,  and  were  bored  20  teet  in 
from  three  to  four  hours ;  and  35  feet  in  less  than  six  hours.  The  con- 
tractor, who  was  taking  out  the  rock  for  the  San  Francisco  bulkhead, 
and  making  holes  of  a  corresponding  depth,  same  size  at  the  bottom, 
but  much  larger  at  the  top,  with  hand-power,  on  the  old-fashioned  "churns- 
drilling  process,  employed  six  men  from  twenty  to  twenty-five  days  to 
bore  a  single  hole  the  same  depth,  at  a  cost  of  over  $10  per  foot.  The 
ma(5hines  were  worked  by  two  men,  an  engineer  and  fireman.  The  holes 
made  by  the  "diamond  drill"  are  perfectly  round  and  of  a  uniform 
size,  which  makes  them  much  more  effective  than  those  made  by  the 
old  process.  The  contractor  claimed  that  the  amount  of  rock  disjjiaced 
by  a  blast  put  in  one  of  those  holes  was  eight  or  ten  times  greater  than 
by  the  old  system  of  drilling.  Holes  w6re  jnade  3  feet  deep  in  seven 
minutes. 

The  first  deep  boring  done  near  San  Francisco  was  at  Mission  Creek, 
through  the  same  character  of  rock,  for  an  artesian  well.  This  hole 
was  made  327  feet  deep,  and  3  inches  in  diameter. 

In  Tuolumne  County  the  company  bored  prospecting  holes  near  Don 
Pedro  Bar  and  Tuttletown.  At  the  latter  place  Messrs.  Gould  &  Cooper 
bored  seven  perpendicular  holes  through  talcose  slate,  porphyry,  and 
sandstone,  and  cores  were  taken  out  showing  the  character  of  rock. 
The  diamond  drill  made  from  10  to  35  feet  per  day  of  ten  hours.  The 
holes  were  made  from  30  to  157  feet  deep. 

At  Carson's  Hill,  Calaveras  County,  the  company  used  a  maehine  on 
the  "  Union  Mine,''  prospecting  for  the  direction  and  value  of  the  differ- 
ent leads.  These  holes  were  made  from  120  to  317  feet  in  depth.  The 
rock  bored  through  was  slate  mixed  with  quartz.  These  holes  were  all  . 
bored  at  an  angle  of  about  45^,  and  the  machine  mjide  as  high  as  70 
feet  in  a  single  day  of  ten  hours,  through  slate  with  quartz  streaks 
through  it.  In  five  hours  13  feet  of  white  crystal  quartz  was  bored. 
This  was  the  hardest  rock  found  in  the  mining  districts. 

!Near  San  Kafael,  in  Marin  County,  on  the  premises  of  Mr.  George 
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Worn,  the  compauy  bored  several  holes  2J  inches  in  diameter  and  from 
100  to  300  feet  deep,  for  artesian  wells.  The  rock  here  was  of  a  very 
peculiar  character,  and  generally  very  hard.  It  changed  very  often 
from  sandstone,  hard  and  close-grained,  to  a  conglomerate  of  slate,  vol- 
canic rocks,  flint  and  basalt  mixed.  This  boring  was  very  ditiicult, 
nevertheless  the  machine  made  as  high  as  24  feet  in  six  hours. 

The  company  have  machines  at  the  Pacheco  Mine,  Monterey  County, 
for  prospecting  purposes,  and  in  various  other  places  in  the  State ;  also 
one  in  the  White  Pine  district,  and  are  constructing  one  to  be  run  by 
compressed  air  for  the  Blue  Gravel  Mining  Company  of  Smartsvilie, 
Yuba  County,  California,  a  description  of  which  will  be  found  under 
the  heading  of  "The  Smartsville  Hydraulic  Mines.''  Should  this  ma- 
chine prove  a  success  in  point  of  execution  and  economy — and  recent 
experiments  at  Smartsville  leave  no  doubt  on  that  subject — we  may  rea- 
sonably expect  the  construction  of  many  extensive  drain  tunnels  in  Cali- 
fornia, which  were  formerly  considered  impracticable  on  account  of  the 
expense. 

These  tunneling  machines  are  made  to  suit  the  size  of  any  tunnel,  as 
per  order.  The  compressors  required  to  run  one  of  these  machines  in  a 
long  tunnel  are  arranged  to  work  by  any  power  convenient,  and  do  the 
double  duty  of  working  the  drilling  machine  and  ventilating  the  tunnel 
at  the  same  time.  Most  of  these  machines  are  made  to  run  by  steam, 
but  those  for  tunnels,  shafts,  stopes,  &c.,  are  intended  to  have  com- 
pressed air  for  the  motive-power.  Prospecting  machines  with  horizontal 
boilers  on  wheels  are  constructed  which  can  be  used  to  bore  prospect- 
ing holes  1,000  feet,  if  necessary,  tjaking  out  a  core  the  entire  depth,  and 
having  sutticient  power  to  lift  the  refuse  matter  out  of  a  shaft,  or  do 
any  work  in  which  strong  power  is  required,  without  disturbing  the  pro- 
gress of  the  drill  in  the  least. 

The  Von  Schmidt  diamond  hm*er. — Colonel  A.  W.  Von  Schmidt,  of  San 
Francisco  has  invented  and  is  now  constructing  a  drilling  machine,  or, 
more  accurately  spqakiug,  a  tunnel  borer,  which  unites  all  the  excellent 
qualities  of  the  diamond  drill  with  many  novel  features  which  promise 
to  make  it  a  greater  success  than  any  machine  now  in  use  for  driving 
tunnels.  The  inventor  considered  that  the  great  obstacle  to  rapid  pro- 
gress in  running  tunnels  has  been  the  resistance  offered  to  blasts  in  a 
solid  face  of  rock,  and  for  the  purpose  of  overcoming  this  difficulty  has 
constructed  a  machine  which  will  cut  a  circular  slot  in  the  face  of  the 
tunnel,  24  feet  in  circumference,  2  inches  in  width,  and  3  feet  in  depth. 
At  the  same  time  a  blast-hole,  2  inches  in  diameter  and  of  same  dei^th, 
(3  feet,)  will  be  bored  in  the  center  of  the  face  of  the  rock.  The  face 
of  the  tunnel  now  presents  the  appearance  of  a  huge  grindstone,  set  up 
on  edge,  and  attached  on  one  side  to  the  solid  rock  out  of  which  it  is 
cut.  The  blast  is  put  in  the  center  hole,  and  the  resistance  of  the  sides 
having  been  overcome  by  the  cutting  of  the  circular  slot,  a  single  blast 
will  take  out  rock  to  the  depth  of  the  slot  or  cutting  on  the  sides.  The 
machine,  which  has  been  drawn  back  while  the  blast  is  discharged,  is 
now  advanced  against  the  face,  when  another  slot  is  cut  with  like  re- 
sults. Allowing  a  reasonable  time  for  firing  the  blast  and  clearing  up 
the  debris,  the  machine  is  expected  to  cut  a  smooth  tunnel,  8  feet  in 
diameter,  at  the  rate  of  14  feet  per  day.  The  cutting  will  be  done  by 
twenty-four  diamond  drills  revolving  on  the  periphery  of  a  cylinder  8 
feet  in  diameter,  at  the  rate  of  eight  hundred  revolutions  per  minute, 
while  the  cylinder  itself  revolves  once  in  a  minute.  The  drills  are  set 
in  motion  by  a  disk  at  the  back  of  the  cylinder.  The  machine  will  be 
ran  by  compressed  air,  and  is  intended  to  cut  the  tunnel  of  the  Lake 
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Tahoe  Water  Company,  a  distance  of  two  and  a  half  miles  through  the 
granite  of  the  Sierra  Nevadas,  from  Lake  Tahoe  to  the  North  Fork  ot 
the  American  Eiver. 

A  writer  in  the  Commercial  Herald  of  San  Francisco  thus  sums  up 
the  efiects  of  the  introduction  of  those  improved  mining  appliances : 
''It  is  hardly  possible  to  overestimate  the  importance  of  these  inven- 
tions in  their  bearing  on  certain  of  our  mining  industries.  The  great 
item  of  cost,  and,  what  is  almost  equally  to  be  dreaded,  of  delay,  in 
opening  up  our  vein-mines,  old  river  channels,  and  gravel-beds — the 
sources  of  our  greatest  and  most  enduring  mineral  wealth — have  been 
the  excavation  of  the  tunneling  necessary  to  reach  and  work  them. 
Some  of  the  tunnels  driven  to  open  up  and  drain  the  last  two  men- 
tioned classes  of  deposits  have  cost  enormous  sums,  requiring  often 
from  live  to  ten  years  for  their  comi)letion  ;  and,  although  when  finished 
these  mhies  are  apt  .to  prove  very  profitable,  few  men  care  to  embark 
in  enterprises  directed  to  their  development,  with  the  prospect  of  hav- 
ing to  wait  so  long  for  returns — this,  rather  than  the  cost  of  the.se 
works,  even  when  prosecuted  by  hand-drilling,  being  the  deteiTing  mo- 
tive. With  the  introduction  of  these  drills,  lessening  so  much  the  cost, 
while  it  almost  annihilates  this  major  objection,  we  may  look  for  a  great 
extension  of  these  several  kinds  of  mining,  increasing  materially  the 
value  of  such  properties,  and  adding  proportionally  to  the  available 
wealth  of  the  country." 

Having  given  a  general  review  of  the  condition  and  prospects  of  pla- 
cer-mining, I  will  proceed  to  a  description  of  some  of  the  most  promi- 
nent districts  Jind  the  mines  found  therein.  In  the  description  of  mines 
I  have  selected  those  which  may  be  considered  as  representatives  of 
their  districts,  with  no  intention  to  disparage  the  merits  of  equally  im- 
portant claims  in  the  same  vicinity. 

THE  S3IARTSVILLB  HYDRAULIC  MINES. 

These  mines  are  situated  among  the  foot-hills  of  Yuba  County,  near 
the  south  bank  of  the  Yuba  river,  about  eighteen  miles  east  of  Marys- 
ville,  and  are  noted  for  the  gigantic  character  of  the  engineering  works 
constructed  for  their  development,  and  the  princely  incomes  en  joyed  by 
their  owners.  The  mining  ground  here  consists  of  a  strip  of  auriferous 
deposits  two  miles  in  length  by  a  quarter  of  a  mile  in  width,  overlying 
an  ancient  channel,  and  having  an  average  depth  of  240  feet.  Th^  ele- 
vation of  the  bed  rock  above  the  water  level  of  the  Yuba  River  is  about 
500  feet.  This  river  runs  nearly  parallel  with  the  course  of  the  ancient 
stream,  from  which  it  is  less  than  one  mile  distant.  The  consequence 
is  that  the  companies  working  this  deposit  have  been  compelled  to  run 
long  tunnels  with  a  slight  grade,  and  do  not  possess  the  natural  advan- 
tages for  the  construction  of  dumps  and  undercurrents,  which  form 
such  an  iniportant  feature  in  saving  the  gold  in  hydraulic  operations. 
The  whole  extent  of  this  ground  is  now  owned  by  six  or  seven  compa- 
nies, each  having  separate  bed-rock  tunnels  in  the  course  of  construc- 
tion and  nearly  completed — the  most  noted  of  which  is  the  Blue  Point 
Gravel  Company's  tunnel,  the  largest  and  most  expensive  undert^aking 
of  the  kind  in  the  State.  It  is  not  imi>robable  that  there  is  as  much 
rich  ground  in  the  State  embraced  within  a  like  area,  but  none  which 
has  been  so  systematically  worked,  and  yielded  such  large  returns. 

Mining  in  this  vicinity  was  commenced  as  early  as  1841)  and  1850, 
though  at  that  time  confined  to  the  banks  of  the  Yuba  River.  Subse- 
quent exploration  revealed  the  existence  of  the  gravel  ridge,  but  after 
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working  on  it  to  a  depth  of  from  two  to  four  feet  a  hard  cement  was 
encountered  which  could  not  be  worked,  by  the  primitive  mode  of  min- 
ing then  in  vogue,  with  returns  sufficient  to  pay  the  miners,  and  for  a 
time  the  deposit  was  considered  exhausted  and  attention  again  directed 
to  the  partially  worked-out  bars  and  banks  of  the  Yuba. 

In  the  fall  of  1854  attention  was  again  directed  to  the  prospecting  of 
the  rich  placers  of  Sucker  Flat.  Shafts  were  sunk  on  what  is  now 
known  as  the  Blue  Point  Mining  Company's  claims  to  the  depth  of  some 
fifty  feet,  passing  through  good  pay-ground  and  striking  rich  gravel 
similar  to  that  found  in  the  bed  of  the  Yuba  River,  which  proved  to  be 
the  gravel  of  an  ancient  river  channel.  Prospecting  was  then  actively 
commenced  in  every  direction.  A  shaft  was  sunk  on  what  is  now  known 
as  the  Blue  Gravel  Company's  mine,  striking  the  same  gravel  as  that 
found  by  the  Blue  Point  Company.  It  required  a  large  extent  of  ground 
to  justify  the  running  of  a  bed-rock  tunnel  to  drain  and  work  these  deep 
diggings,  and  the  Blue  Gravel  Company  was  formed  by  the  consolida- 
tion of  several  small  companies  into  a  corporation  whicli  commenced  a 
tunnel,  making  but  little  progress  upon  it  until  the  present  owners  be- 
came interested.  After  some  eight  years  of  incessant  toil  tliey  com 
pleted  the  tunnel  in  1SG4,  from  the  working  of  which  several  parties 
realized  large  fortunes,  and  the  mine  is  still  imxlucing  handsomely. 
This  tunnel  proved  too  high  to  work  the  old  river  channel  to  the 
bottom — there  being  some  thirty  feet  of  gravel  below  the  present  work- 
ing level,  to  open  which  a  second  bed-rock  tunnel,  1,500  feet  in  length, 
is  now  being  constructed,  two  thirds  of  which  is  already  completed. 

For  the  prosecution  of  this  work  the  diamond  drill  will  be  used,  as 
that  invention  has  been  tried  in  an  experimental  way,  and  found  to 
accomplish  all  that  was  claimed  for  it,  but  the  steam-power  used  was 
not  adapted  to  tunnels  of  this  size  antl  length,  on  account  of  the  ex- 
cessive heat  generated  by  the  pipes,  w inch  carry  the  power  from  the 
mouth  of  the  tunnel  to  the  drills.  To  obviate  this  difficulty,  the  San 
Francisco  agents  of  the  diamond  drills  are  constructing  a  machine  to 
be  run  by  compressed  air.  This  machine  will  set  on  a  truck  about  three 
feet  wide  and  four  feet  long.  It  has  a  frame  reaching  to  the  top  and 
sides  of  the  tunnel  on  which  the  drills  are  run  in  such  a  manner  that 
the  rock  or  face  of  the  tunnel  can  be  pierced  at  any  place,  or  any  angle 
desired,  without  moving  the  truck.  One  or  all  of  these  drills  can  be 
used  at  a  time.  There  will  be  a  crank  geared  to  the  wheels,  so  that  one 
man  sitting  on  the  machine  can  easil^^run  it  up  to  the  face  of  the  tunnel 
and  back  in  a  moment.  This  machine  will  cost  about  $10,000,  and  will 
bore  holes  one  inch  in  diameter  in  the  hard  rock  of  the  Blue  Gravel 
Company  at  an  .average  rate  of  an  inch  per  minute. 

A  contributor  of  the  Overland  Monthly  (August  and  September 
numbers,  1870,)  in  a  series  of  papers  descriptive  of  these  mines,  makes 
the  following  statement  of  the  product  of  the  Blue  Gravel  Company's 
mine  from  the  time  of  opening  up  to  May,  1870 :  "  This  mine  commenced 
operations  in  18o3,  and  during  the  nine  succeeding  years  the  amount 
taken  from  it  was  $315,000.  This  was  prior  to  and  during  the  building 
of  the  n\ain  tunnel,  and  was  all  used  for  current  expenses.  In  18G4  the 
tunnel  was  completed,  and  the  showing  becomes  more  favorable ;  for, 
during  the  forty-three  months  that  followed,  the  amount  was  $837,000, 
or  an  average  of  $10,4(55  51  per  month.  The  net  earnings  during  the 
same  time  were  $027,000;  the  cost  of  oi)erating  the  mine  being  $5,000 
per  month,  with  $(»1,000  used  for  improvements.  From  1808  to  1870,  or 
about  three  years,  the  amount  (given  approximately)  will  hardly  equal 
the  former  average.    Taking  §10,000  as  the  monthly  product,  which  is 
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probably  a  moderate  estiiiiate,  we  have  $576,000.  Granting  thivS  estimate, 
tlie  gross  product  of  the  mine,  from  1853  to  1870  and  date,  is  $1,728,000." 
Lying  to  the  eastward  of  the  Bhie  Gravel  Company's  claim,  we  Anil  the 
ground  of  the  Smartsville  Hydraulic  Mining  Company.  This  comparty 
was  formed  by  the  consolidation  of  numerous  claims  which  had  been 
jiartially  worked,  and  was  incorporated  under  its  present  name  about 
the  year  1808,  with  a  capital  stock  of  $200,000,  none  of  which  was  called 
in,  as  the  surface  workings  realized  enough  for  current  expenses,  pend- 
ing the  construction  of  a  tunnel  for  outlet.  They  were  about  one  year 
in  jneparing  for  extensive  operations  and  made  their  first  " ruii "  iu 
1800,  since  which  time  the  following  ''clean-ups"  have  been  made: 

Anril,  1HG9 |ll,n06 

Jiilv,  IHG9 :M).410 

l)<HMMiil)tT,  1H69 , 40,062 

Marcli,  1870 48,1>70 

Jiiue,  ItJTU 54,G(>-J 

Total 194,610 


The  dividends  of  this  company  for  the  present  year,  up  to  date,  (Octo- 
ber, 1870,)  have  aggregated  over  $50,000. 

The  mines  of  Timbuctoo,  on  the  western  extremity  of  the  Smartsville 
deposit,  have  been  worked  for  a  longer  period,  and  though  not  now 
ctjually  productive,  have  been  estimated  to  have  yielded  $2,000,000. 
liecently,  however,  an  enterprise  has  been  inaugurated  which,  from  its 
su(tcess,  promises  to  bring  these  clainjs  again  into  notoriety.  Mr. 
O'Brien,  one  of  the  largest  laiui-owners  in  this  vicinity,  has  erected  on 
the  ground  of  the  Pactolus  Company  a  10-stamp  mill,  for  the  purpose 
of  cleaning  up  the  bed-rock  and  working  the  cement  which  the  water  has 
not  carried  off.  The  mill  is  run  by  water-power,  with  a  turbine  wheel, 
and  the  total  expense  of  running,  labor  iricluded,  is  about  $40  dollars 
per  day.  lu  cleaning  up  bednxjk  a  number  of  men  are  employed,  who 
l)ick  down  the  rock  to  a  depth  of  a  few  inches,  where  crevices  occur, 
and  sweep  up  the  dirt  and  rock  with  hand-brooms  of  cane,  until  it  is  as 
clean  as  a  floor.  All  this  dirt,  together  with  the  harder  cement,  which 
is  broken  up  by  white  labor,  passes  through  the  stamps,  and  in  this 
manner  flfty  or  sixty  tons  per  day  are  crushed.  The  gold-saving  method 
is  the  simplest — amalgamation  in  battery,  copper-plate,  rifiie-boxes, 
and  a  tail  sluice.  As  a  large  portion  of  the  bed-rock  is  exposed  here 
from  former  hydraulic  washing,  all  the  work  is  carried  on  in  oi)en  air. 
Tiie  iirst  ''cleanup,'-  for  eight  days'  run  of  twenty-four  hours  per  day, 
(made  October  20,  1870,)  yielded  105  ounces  of  retorted  gold,  worth 
about  $18  GO  ])er  ounce,  leaving  a  handsome  profit  after  paying  for  the 
mill,  which  cost  only  about  $2,500. 

There  are  about  250  or  300  miners  employed  in  this  vicinity  at  the 
present  time,  at  wages  varying  from  $3  to  $3  50  per  day.  The  total 
I)roduct  of  the  Smartsville  mines  has  been  estimated  at  $4,(K)0,()00  up  to 
1870.  The  extensive -system  of  works  being  carried  on  here  will  insui*e 
the  continuance  of  mining  for  at  least  twenty  years  more. 

The  Excelsior  Canal  Company  own  the  principal  water  privilege  here. 
They  have  about  one  hundred  miles  of  ditch ;  the  longest  iu  any  one 
stretch,  however,  is  thirty-three  miles.  In  the  driest  season  they  fur- 
nish 3,000  inches  of  water ;  in  winter,  0,000.  They  also  own  extensive 
and  valuable  mining  ground. 

The  Blue  Point  Grarcl  Company^s  bedrock  tunnel. — Probably  the  most 
important  mining  enterprise  of  this  nature  iu  this  State,  on  account  of 
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the  great  extent  and  richness  of  the  ground  for  which  it  w  ill  be  an  out- 
let, and  the  iDagnitude  and  expensive  character  of  the  work,  is  that 
being  carried  on  at  Sniartsvillo  by  the  Blue  Poin  t  Gravel  Comi)any.  This 
work,  although  projected  for  a  long  tiuio,  was  not  commenced  until  Feb- 
ruary, 1807.  In  order  to  make  a  certainty  of  being  deep  enough  to 
work  the  old  river  channel  to  the  bottom,  the  tunnel  was  commenced  as 
low  as  practicable  to  give  suflScient  dump  at  the  river  for  tadings.  This 
brings  the  Blue  Point  tunnel  into  the  old  river  channel,  sixty  feet 
deeper  than  the  Blue  Gravel  Company's  present  working  level,  and  one 
hundred  and  ten  feet  deeper  than  the  present  level  of  the  Avorkings  of 
the  company.  This  tunnel  is  2,270  feet  in  length,  six  feet  wide  on  the 
bottom,  and  eight  feet  high,  the  entire  distance  through  hard,  flinty  trap- 
rock.  Two  shafts  were  sunk  on  the  line  of  the  tunnel  to  the  grade,  one 
123  feet  in  depth  ;  the  other  138  feet  in  depth.  From  these  shafts  the 
work  was  carried  forward  on  both  faces  of  each  shaft,  and  from  the 
mouth  of  the  tunnel — making  five  working  faces — the  rock  and  debris 
being  hoisted  through  each  shaft  to  the  surface,  by  an  engine  and  whim 
erected  for  the  purpose.  During  the  lirst  year  the  work  was  carried  on 
by  contract  from  $34  to  $45  per  linear  foot.  The  c(mtractors,  using  com- 
mon blasting  powder,  made  such  slow  ])rogress  at  times,  six  men  mak- 
ing only  ten  feet  in  a  month,  that  upon  the  introduction  of  giant  powder 
they  were  released,  the  work  being  taken  in  hand  by  the  othcers  of  the 
company.  They  employed  six  men  on  each  face  with  single  hand  drills, 
using  giant  powder.  The  men  were  divided  into  eight-hour  shifts,  one 
set  not  being  allowed  to  leave  until  relieved  by  the  next  set.  In  this 
manner  the  hammers  were  never  allowed  to  stop,  either  night  or  day. 

This  work  was  so  far  completed  in  November,  1870,  as  to  permit  the 
raising  of  a  shaft  in  which  gravel  was  struck.  The  tunnel  will  however 
be  carried  some  400  or  500  feet  farther,  so  as  to  reach  the  center  of  the 
channel. 

The  flume  extends  from  the  head  of  the  tunnel  to  the  bank  of  the 
Yuba  Kiver,  into  which  the  tailings  fall,  a  distance  of  4,050  feet.  That 
portion  of  the  flume  which  is  in  the  tunnel  is  42  inches  wide  and  20 
inches  deep;  that  portion  outside  the  tunnel  is  48  inches  wide  and  30 
inches  deep — the  whole  having  a  grade  of  one-half  inch  to  the  foot. 
The  flume  is  lined  with  the  hard  rock  taken  out  of  the  tunnel  for  a 
depth  of  one  foot.  This  lining,  it  is  expected,  will  last  for  six  months; 
it  will  be  taken  up  and  turned  after  the  flrst  run. 

I  am  indebted  to  Mr.  Lyman  Ackley,  of  Smartsville,  secretary  of 
the  Blue  Point  Gravel  Company,  and  one  of  the  earliest  miners  of  this 
district,  for  the  following  details  of  this  extensive  oi)eration:  "In  ])rose- 
cuting  this  work  9,000  pounds  of  steel  drills  have  been  worked  up; 
nearly  10,000  bushels  of  coal  for  smith-shop ;  1,327,000  points  sharpened 
on  drills;  94,000  feet  of  lumber  used  in  work-shops,  outbuildings,  &c.; 
GOO  kegs  of  blasting  powder;  275  pounds  of  nitroglycerine ;  GOO  boxes 
of  the  best  candles;  4,400  pounds  of  giant  powdef;  05,000 feet  of  fuse; 
for  engine  and  foundery  work  $5,175  has  been  paid  ;  4,400  feet  of  the 
flume  are  lined  with  quarried  rock  12  inches  thick;  140,000  feet  of  lum- 
ber was  used  to  build  tiie  flume ;  it  will  require  8,0(U)  pounds  of  quick- 
silver to  charge  the  same ;  800  inches  of  water  will  be  used  on  the  mine 
per  <lay,  at  a  cost  of  $80  per  da  v.  The  cost  of  these  entire  improve- 
ments is  $1;'50,000." 

Among  other  bed-rock  tunnels  now  in  progress  near  Smartsville  we 
note:  The  Pactolus,  800  feet,  nearly  completed;  Pittsburg  and  Yuba 
River  Mining  Company,  1,700  feet,  half  completed;  Blue  Gravel  Com- 
pany, 1,500  feet,  two-thirds  completed. 
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Powder  hlasts. — One  of  the  characteristics  of  mining  operations  at 
Smartsville  is  the  use  of  large  quantities  of  poAvder  in  blasts  for  the 
purpose  of  breaking  up  the  cemented  banks  preparatory  to  washing 
them  off.  Blasts  of  200  or  300  kegs  are  of  almost  monthly  occurrence, 
but  blasts  of  such  dimensions  as  the  one  exploded  in  December,  1870,  by 
the  Blue  Point  Gravel  Mining  Company,  in  which  2,000  kegs  of  powder 
were  exploded,  are  suflflciently  rare  to  merit  a  detailed  description.  The 
bank  to  be  raised  in  this  instance  was  73  feet  deep,  275  feet  long,  and 
200  feet  wide.  The  annexed  diagram  will  convey  some  idea  of  the  man- 
ner in  which  the  powder  was  distributed  : 

The  ring  on  the  diagram 
represents  the  termination 
of  the  incline  from  the  tun- 
nel, 73  feet  below  the  sur- 
face. From  this  point  a 
main  drift  was  run,  with 
cross  drifts  as  laid  down  in 
the  diagram — each  drift 
being  3  by  4  feet  in  dimen- 
sions. The  blast  was  dis- 
charged by  a  galvanic  bat- 
tery, for  which  purpose 
wires  were  carried  through 
the  main  drift — going  in 
on  one  side  of  the  cross- 
drifts,  thence  passing  out 
through  the  drifts  on  the 
opposite  sides.  A  cart- 
ridge, connected  with  the 
wire,  was  then  placed  in  a 
keg  of  powder  in  each  of 
the  cross-drifts — there  be- 
ing ten  points  at  which  the 
powder  was  fired  simulta- 
neously. The  heads  were 
taken  out  of  the  kegs  of 
powder — of  which  2,000 
were  used  in  this  blast — 
equally  distributed 
through  the  drifts.  The 
mouth  of  the  main  drift  to  the  first  cross-drift  was  then  firmly  tamped,  leav- 
ing a  large  open  space  in  the  balance  of  the  drifts,  which  greatly  inci^eased 
the  explosive  effects  of  the  powder,  and  the  blast  was  fired.  The  result 
was,  that  the  entire  mass  of  earth,  comprising  150,000  cubic  yards,  was 
raised  from  6  to  10  feet  and  thoroughly  loosened.  The  first  "fifty  days' 
run ^  after  this  blast  yielded  a  very  large  return  of  gold.  From  100 
boxes  (1,200  feet  of  flume)  at  the  head  of  the  tunnel,  §42,200  was  taken, 
leaving  230  boxes  of  th4  loWer  end  of  the  flume  untouched. 
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BETWEEN  THE  MIDDLE  AND  SOUTH  YUBAS. 

The  easterly  extremity  of  the  Smartsville  deposit  is  found  at  Mooney 
Flat,  one-half  mile  from  the  grounds  of  the  companies  above  described. 
From  this  point  to  French  Corral,  on  the  north  bank  of  the  South  Yuba, 
distant  ten  or  twelve  miles  on  an  air-line,  there  are  no  surface  traces  of 
the  ancient  chanuel.    It  is  probable  that  the  gravel  range  extending 
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from  French  Corral  through  Birchville  and  Sweetland  to  the  Middle 
Fork  of  the  Yuba  Eiver,  near  North  San  Juan,  is  identical  with  the 
Smartsville  deposit,  and  that  between  Mooney  Flat  and  French  Corral 
it  has  been  broken  by  the  South  Yuba,  which  runs  tlirougli  a  gor^o 
nearly  1,600  feet  lower  than  the  bed-rock  of  the  ancient  channel  at 
French  Corral.  The  fact  that  the  deposit  does  not  make  its  appearance  * 
between  the  south  bank  of  the  South  Yuba  and  Mooney  Flat,  may  be 
accounted  for  by  taking  into  consideration  the  denuding  action  of  Deer 
Creek,  once  a  powerful  stream,  which  runs  on  about  the  same  level  as 
the  bed-rock  of  the  ancient  channel.  The  eroding  action  of  these  two 
streams  has  undoubtedly  broken  up  and  scattered  the  ancient  channel 
deposit  between  the  points  above  named.  From  French  Corral  to 
Moore's  Flat,  a  distance  of  nearly  thirty  miles,  between  the  South  and 
Middle  Yubas,  we  find  a  series  of  mining  towns,  the  most  noted  of 
which  are  North  San  Juan  and  North  Bloomfleld,  the  latter  place  being 
known  in  early  days  as  '^  Humbug.''  The  auriferous  deposit  is  not, 
however,  continuous,  and  the  deposits  do  not  belong  to  the  same  sys- 
tem— the  lower  one  coming  in  from  Camptonville  and  the  upper  one 
from  Snow  Tent — the  latter  being  covered  with  volcanic  matter. 

French  Corral, — This  locality  has  been  worked  from  a  very  early 
period  in  the  history  of  mining  in  Nevada  County,  and  has  proved  uni- 
formly rich.  The  width  of  the  auriferous  deposit  is  about  1,000  feet, 
with  an  average  depth  of  150  feet — 130  feet  of  which  is  hydraulic  dirt, 
the  balance  being  cemented  gravel  of  suflScient  hardness  to  require 
crushing.  The  bed-rock  is  granite  and  slate,  with  narrow  seams  of 
quartz  at  the  junction  of  these  formations.  Water  is  brought  from 
Shady  Creek,  a  distance  of  ten  miles,  through  a  ditch  having  a  capacity 
of  2,500  inches,  and  which  cost,  with  its  reservoirs,  at  least  $150,000. 
Water  is  sold  at  12J  cents  per  inch.  The  ditch  is  owned  by  W^.  M.  Eddy 
&  Co.,  who  also  conduct  the  most  extensive  mining  operations  in  this 
locality.  They  own  1,800  feet  on  tlie  channel,  and  use  1,000  inches  of 
water  per  day,  running  their  dirt  through  a  tunnel  1,000  feet  in  length 
and  2,500  feet  of  flume.  They  have  also  a  fifteen-stamp  mill  for  crush- 
ing the  cement.  Two  other  mills  are  in  operation  here — the  Empire, 
twenty  stamps,  and  the  Kansas  Company,  ten  stamps.  The  latter  com- 
pany are  now  taking  out  between  $400  and  $500  per  day.  Eddy  &  Co.'s 
mill  has  fifteen  stamps,  of  650  pounds  each,  run  by  a  "hurdy-gurdy" 
wheel  12  feet  in  diameter,  using  75  inches  of  water  under  a  fall  of  146 
feet.  This  company  has  been  using  one-eighth-inch  screens,  but  pro- 
pose to  change  them  for  screens  having  quarter-inch  apertures.  This 
will  permit  the  escape  of  the  small  ])ebbles,  and  will  increase  the  crush- 
ing capacity  of  the  mill  from  eighty  to  one  hundred  tons  per  day.  One  of 
the  companies  operating  here  has  tried  this  ex[)eriment  with  satisfactory 
results,  having  increased  tlieir  crushing  capacity  25  per  cent,  without 
any  diminution  of  the  product  per  ton.  The  gravel  crushed  in  Eddy  & 
Co.'s  mill  has  averaged  between  $4  and  $5  per  ton,  and  the  expense  of 
milling  and  mining  has  not  exceeded  $56  per  day,  or  70  cents  i^er  ton, 
(or  16  cubic  feet.)  The  cement  is  loosened  by  powder  blasts  and  the 
mining  carried  on  above-ground.  For  this  purpose,  powder  drifts  are 
run  with  single  hand-drills,  and  fine  powder  used  in  the  blast  holes. 
Mr.  Eddy  estimates  the  advantages  of  this  over  the  old  system  (large 
drills  and  coarse  powder)  at  fully  30  per  cent.  The  construction  of  two 
bed-rock  tunnels  is  in  contemplation  here,  each  of  which  will  be  from 
1,600  to  1,800  feet  in  length,  and  will  debouch  on  the  South  Yuba  River. 
On  account  of  the  many  seams  found  in  the  bed-rock,  the  cost  of  run- 
ning tunnels  here  rarely  exceeds  $15  jhh  linear  foot.    The  estimated 
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gold  product  of  French  Corral  for  1870  is  $200,000  and  the  same 
amount  laay  be  anticipated  for  1871.  From  French  Corral  to  Birch ville, 
a  distance  of  two  miles,  less  than  one  thousand  feet  of  the  bed-rock  has 
been  strii)i)ed,  and  it  is  estimated  that  not  more  than  one-tenth  of  the 
surface  dirt  has  been  run  oft*. 

BircJn^Ule  and  i^weetland, — At  Birch  ville  the  Bedrock  Tunnel  Com- 
pany have  just  completed  a  tunnel  from  the  Middle  Yuba  2,000  feet  in 
length,  at  a  cost  of  §36,000.  This  company  do  not  own  enough  surface 
ground  to  remunerate  them  for  this  extensive  work,  and  until  the  sur- 
face ground  and  the  tunnel  are  owned  by  one  company  but  little  work 
will  be  done  at  this  ])lace,  though  the  ground  is  known  to  be  rich.  At 
Buckeye  Hill,  near  iSweetland,  the  Buckeye  Hill  Mining  Company,  an 
Englisii  corporation,  are  carrying  on  extensive  operations,  with  good 
pros[)ects  for  large  returns  Ibr  1871. 

I^orih  San  Juan, — This  was  formerly  one  of  the  most  populous  mining 
towns  of  Nevada  County,  but  is  now^  suffering  from  the  stagnation  inci- 
dent to  the  exhaustion  of  the  most  accessible  ground.  There  is  yet 
much  ground  to  work,  but  the  present  price  for  water — 16|  cents  per 
inch — (loes  not  attbrd  remuneration  to  small  o^vners,  and  many  claims 
are  paswsing  into  the  hands  of  the  ditch  company.  When  the  claims 
here  shall  have  been  consolidated,  extensive  operations  will  be  resumed. 
During  the  past  season  only  four  claims  have  used  w  ater. 

The  American  Company^s  claims. — The  beneficial  eftects  of  consolida- 
tion may  be  illustrated  by  the  success  which  has  attended  the  operations 
of  this  company.  The  grounds  of  the  American  Company  are  located 
on  Manzanita  llill,  about  one  and*  a  half  miles  west  of  the  town  of  North 
San  Juan.  Commencing  at  the  bluff*  overhanging  the  Middle  Yuba, 
their  claim  runs  4,000  feet  fn  a  southerly  direction — the  general  course 
of  the  channel  being  from  north  to  south,  and  the  grade  of  the  old  river- 
bed falling  at  the  rate  of  90  feet  to  the  mile.  The  width  of  the  i)ay  dirt 
is  from  300  to  450  feet,  with  an  average  depth  of  175  feet  from  surfac43 
to  bedrock.  Tlie  bed-rock  is  gianite,  and  has  a  well  defined  seam  or 
crack  running  through  it,  from  north  to  south,  near  the  middle  of  the 
channel,  and  penetrating  to  unknown  depths.  This  seam  has  been 
found  800  feet  below^  the  bed  of  the  old  channel,  at  a  point  wbere  the 
main  bed-rock  tunnel  has  been  commenced;  and  the  various  tunnels  of 
the  company,  commencing  on  the  hillside  overhanging  the  Middle  Yuba, 
have  followed  it,  thereby  diminishing  the  expense  of  running  these  tun- 
nels from  840  to  §15  per  linear  foot.  The  ground  of  this  company  was 
w^orked  as  early  as  1853,  but  it  did  not  pass  into  the  hands  of  the  present 
ow^ners  till  1803,  when  additional  ground  was  purchased  from  time  to 
time,  at  an  expense  of  over  $140,000,  until  the  present  extensive  tract 
was  acquired.  This  tract  has  a  superficial  area  of  about  forty-two  acres, 
and,  estimating  its  average  breadth  at  450  feet,  and  depth  at  175  feet, 
would  give  11,597,100  cubic  yards  of  auriferous  dirt.  Considerably  less 
than  one-half  of  this  immense  tract  has  been  run  off"  and  has  yielded 
$1,000,000,  of  which.  8400,000  has  been  i)rofit.  Estimating  the  product 
of  the  remaining  ground  at  28  cents  per  cubic  yard,  which  is  lower  than 
the  estimates  of  Professor  Silliman  or  Professor  Lauer  for  this  mining 
region,  and  consistent  with  the  past  results  of  the  working  of  the  com- 
pany, I  am  warranted  in  the  belief  that  this  claim  will  yet  produce 
$2,000,000,  of  w^hich  more  than  one-half  will  in  future  be  realized  as 
profit.  Even  with  the  present  imiuovements  in  this  branch  of  mining, 
it  is  not  probable  that  the  undeveloped  ground  of  the  company  can  be 
washed  off' in  less  than  sixteen  years,  without  talcing  into  consideration 
the  lower  grade  of  dirt  left  on  the  sides  of  the  channel,  or  the  cement 
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on  the  bed-rock  which  requires  crusliiu^.  The  eompnny  are  now  run- 
ning from  500  to  800  inches  of  water  i)er  twenty-four  hours,  using  four 
two  and-a-half-inch  streams  and  a  ''Craig  ^lonitor''  nozzle  of  six  inc^hes 
diameter,  as  occasion  n>(juire8.  Water  here  is  an  expensive  item,  cost- 
ing 1G|  cents  per  inch;  but  this  company  have  an  arrangement  by 
which  they  pay  12i  cents  per  inch  for  the  excess  over  500  inches  used 
in  twenty  four  hours.  Since  Oi)ening  the  ground  they  have  constructed 
over  0,000  feet  of  tunnel,  and  have  laiil  nearly  10,000  feet  of  Hume,  of 
which  0,000  feet  is  now  in  use.  These  tunnels,  commencing  at  the 
liighest,  are  of  the  following  dimensions:  No.  1,  oOO  feet;  No.  2,  000 
feet;  (tliese  two  are  no  longer  used,  having  run  off  all  tlie  ground 
they  opened;)  No.  3,  1,800  feet;  No.  4,  2,500  feet.  The  present  wash- 
ing is  through  the  two  latter.  Tunnel  No.  5  (the  lowest)  will  be 
the  longest,  and  will  open  the  entire  ground  of  tlie  company.  It  was 
commenced,  on  the  seam  or  cra(;K  above  referred  to,  about  200  feet 
above  the  level  of  the  Middle  Yuba,  and  will  have  a  total  length  of 
nearly  one  mile.  It  will  be  7  feet  in  height,  from  roof  to  bottom  of  tlume, 
and  5  feet  wide.  It  rises  from  the  mouth  at  the  rate  of  one  foot  in  six- 
teen, and  will  strike  the  gravel  near  the  back  line  of  the  comi)any  s 
ground.  One  thousand  feet  have  been  completed,  (Nov.  1,  1870,)  and 
contract  let  for  one  thousand  more,  at  ^15  per  linear  foot.  When  3,500 
feet  have  been  run,  a  shaft  will  be  raised,  a  tlume  put  in,  and  ground 
will  be  run  through  it,  but  the  main  tunnel  will  be  carried  on  slowly  to 
completion.  The  American  Company  has  extraordinary  facilities  for 
saving  its  gold,  by  reason  of  its  natural  advantages  of  location.  The 
northern  extremity  of  the  ground  terminates  on  a  bold  bluff  overhang- 
ing the  Middle  Yuba,  and  from  800  to  1,000  feet  above  tlmt  stream. 
The  company  have  availed  themselves  of  this  advantage  by  the  con- 
struction of  a  system  of  dumps  and  undercurrents,  of  which  there  are 
twenty-live — some  of  the  dumps  having  a  perpendicular  fall  of  20  feet 
or  more,  followed  by  the  most  improved  undercurrents.  xVs  the  term 
"undercurrents"  is  oiten  used  in  the  description  of  this  class  of  claims, 
a  brief  descrij)tion  will  be  aprojws.  They  consist  of  a  set  of  side  Humes, 
from  10  to  15  feet  in  width,  arranged  alongside  of  the  main  Hume, 
which  is  opened  at  intervals,  where  a  suHicjient  fall  can  be  had,  and 
close  to  the  mouth  of  the  opening,  open  riCles,  made  of  heavy  inm  bars, 
are  placed,  through  which  descend  the  tine  gravel  and  Hour  gold  into 
the  undercurrent,  while  the  larger  masses  pass  on  through  the  main 
Hume  until  they  are  sufficiently  broken  up  to  pass  into  the  next  under- 
current. The  undercurrent  is  so  arranged  as  to  be  wider  for  the  Hrst 
few  feet,  causing  the  water  to  spread  and  run  slower,  and  then  the 
undercurrent,  being  heavily  charged  with  quicksilver  and  conipletely 
riffled,  naturally  catches  the  gold.  In  some  claims  a  succession  of  these 
undercurrents,  for  half  a  mile  or  more,  exists,  and  the  last  often  pays 
from  $100  to  §300  per  year  for  cleaning  up.  In  consequence  of  these 
facilities  a  greater  proportion  of  the  gold  is  saved  here  than  in  any  claim 
which  has  come  under  our  observation.  The  total  length  of  flumes  is 
0,000  feet,  to  charge  which  1,000  pounds  of  (juicksilver  are  used,  at  a  cost 
of  between  $1,100  and  $1,200.  The  company  have  their  own  furnace 
for  retorting  and  melting,  and  turn  out  their  product  in  bars,  which  are 
sent  to  San  Francisco  to  be  reHned.  They  have  also  an  eight-stamp 
mill,  run  by  water-power,  for  crushing  their  cement.  The  mill  will  crush 
about  forty  tons  per  day,  but  is  not  in  constant  use.  Chinamen  are 
employed  to  clean  the  bed-rock,  which  is  picked  down  a  few  inches  and 
swept  clean  with  hand-brooms.  Besides  the  Chinese,  from  sixteen  to 
twenty  w  hite  men  are  employed.    The  underlying  gravel  and  cement 
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is  very  l^ard  in  places,  and  requires  the  use  of  blasts.  An  average  ol 
1,000  kegs  of  powder  is  used  for  this  purpose,  at  a  cost  of  $2  80  per  keg. 
One  of  the  objects  of  interest  at  this  claim  is  the  great  "  pot-hole.'' 
This  hole  has  been  worn  in  the  solid  granite  bed-rock  of  the  old  channel 
by  the  action  of  a  rapid  current  turning  a  large  stone  of  some  harder 
material  than  the  granite.  Tlie  hole  is  the  shape  of  an  inverted  cone — 
six  feet  in  diameter  at  its  mouth,  and  tapering  to  a  diameter  of  six  inches 
at  the  bottom,  a  distance  of  fifteen  feet.  At  the  bottom  was  found  a 
round  stone — probably  the  same  one  which,  commencing  at  the  top,  wore 
its  way  downward  by  attrition,  reducing  its  size  from  several  feet  in 
diameter  to  a  few  inches.  It  would  be  an  interesting  problem  to  ascer- 
tain the  length  of  time  the  stone  was  occupied  in  this  process.  Among 
the  many  ingenious  contrivances  introduced  here  is  a  set  of  signals, 
twelve  in  number,  communicating  by  ropes  between  the  mouth  of  the 
lower  tunnels  and  the  men  engaged  in  piping  on  the  bank  above.  By 
the  simple  movement  of  a  hand  on  a  dial,  any  one  of  twelve  signals 
is  instantaneously  shown  on  the  roof  of  the  mill,  where  it  may  be 
seen  for  a  distance  of  half  a  mile.  By  this  means  the  water  can  be  shut 
off  without  sending  a  man  a  half  a  mile  to  deliver  a  message  from  the 
Humes.  The  owners  of  this  claim  are  nearly  all  practical  miners,  and  a 
majority  of^  them  work  on  the  claim,  which  is  superintended  by  Mr.  T. 
S.  Crall,  wlu)  opened  the  ground  in  1853,  and  has  been  one  of  the  largest 
owners.  Statistics  of  interest  relative  to  this  claim  were  furnished 
last  year  by  Anson  B.  Swan,  and  will  be  found  on  page  58  of  Keport  for 
1870.  The  American  Company's  claim  is  one  of  the  most  valuable  min- 
ing properties  in  California,  and  its  success  has  stimulated  more  active 
operations  in  this  branch  of  mining. 

North  Bloomfield  and  vicinity. — Ascending  the  ridge  between  the  South 
and  Middle  Yubas,  we  lose  the  gravel  range  of  French  Corral  and  San 
Juan,  which  has  been  broken  oft*  by  the  Middle  Yuba,  and,  passing  over 
a  strip  of  unproductive  ground  between  San  Juan  and  Shady  Creek,  we 
find  the  second  or  higher  deposit  of  the  "  divide,"  which  extends  from 
Moore's  Flat  to  Cherokee,  a  distance  of  about  fifteen  miles,  and  has  a 
width  of  from  two  to  four  miles,  covering  nearly  the  whole  ground  be- 
tween the  two  rivers.  The  higher  portion  of  this  deposit  has  been  cov- 
ered with  lava  or  volcanic  ashes,  and  the  lower  portion  has  been  worked 
until  the  outlet  ha«  been  filled  by  the  accumulated  tailings,  necessitat- 
ing the  construction  of  long  bedrock  tunnels,  to  empty  in  either  the 
Middle  or  South  Yuba  before  this  vast  extent  of  ground  can  be  properly 
worked.  An  illustration  of  the  extent  of  these  accumulations  is  aftbrded 
at  the  crossing  of  Shady  Creek,  near  Cherokee.  At  this  point  there 
formerly  stood  a  saw-mill  on  the  banks  of  the  creek  ;  the  boilers  of  this 
mill  were  supplied  by  a  water-tank  which  stood  higher  up  on  the  bank 
of  the  stream.  The  tailings  from  above  so  encroached  on  the  mill  that 
it  was  rendered  useless  and  taken  down;  the  tank,  however,  remained, 
and  the  timbers  of  which  it  was  composed  are  now  seen  cropping  up 
above  the  tailings  a  distance  of  several  inches.  Another  "run"  will 
completely  obliterate  all  tra(»es  of  this  landmark  of  early  times.  The 
depth  of  tailings  here  cannot  be  less  than  70  feet.  The  towns  of  Chero- 
kee and  Columbia  Hill  are  fast  decaying,  although  surrounded  with 
rich  ground,  and  will  never  know  their  for?ner  prosperity  till  capital 
comes  to  the  rescue  and  buys  out  the  present  owners. 

Among  other  well-known  localities  in  this  vicinity  are  Badger  and 
Grizzly  llills.  The  distance  from  Badger  to  Grizzly  Ilill  is  seven  miles; 
a  heavy  gravel  deposit  covers  the  whole  distance,  from  one  to  five  hun- 
dred feet  deep,  and  from  one  to  four  thousand  feet  in  width,  and,  so  far 
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as  developed,  very  rich.  Tliere  are  but  two  places  iu  this  vast  deposit 
(Badger  and  Grizzly  Hills)  where  it  can  be  opened  to  advantage.  Bad- 
ger and  Grizzly  Hills  are  the  keys  to  this  whole  deposit.  The  want  of 
capital  has  so  far  prevented  its  opening.  The  Badger  Hill  and  Chero- 
kee Mining  Company  (an  incorporated  company)  is  now  working  on 
Badger  Hill.  At  Columbia  Hill  the  Union  Company  are  running  four 
hundred  inches  of  water  from  the  North  Bloomlield  Company's  ditch 
witli  encouraging  results. 

North  Bloomjield  Gravel  Mining  Company, — This  company  is  a  San 
Francisco  corporation,  and  is  composed  of  some  of  the  wealthiest  resi- 
dents of  that  city.  They  have  acquired  by  location  and  purchase  1,500 
acres  of  mining  ground,  for  whicb  they  liave  obtained  a  patent  under 
the  recient  act  of  Congress.  If  we  estimate  that  1,200  acres  of  this  tract 
is  available  mining  ground,  with  an  average  depth  of  180  feet — and  this 
is  not  too  high  an  average — ^we  iind  that  this  company  has  348,480,000 
cubic  yards  of  auriferous  dirt  and  gravel,  of  which  not  more  than  400,000 
or  500,000  cubic  yards  have  been  removed.  At  20  cents  per  cubic  yard, 
(which  is  about  the  average  yield  of  this  region,)  this  ground  has  ai)ro- 
ducing  capacity  of  $09,000,000.  In  making  this  calculation,  it  will  be 
borne  in  mind  that  while  much  of  the  surface  dirt  will  not  yield  over  a 
few  cents  per  cubic  yard — i>erhaps  not  more  than  enough  to  pay  the 
expenses  of  running  off" — we  can  safely  put  the  lower  strata  at  20  cents 
per  cubic  foot,  or  §5  40  per  cubic  yard.  The  following  account  of  the 
operations  of  this  company  is  taken,  by  permission,  from  the  Mining 
and  Scientific  Press  of  San  Francisco,  to  wJiich  it  was  furnished  by  the 
officers  of  the  company :  "  The  North  Bloomlield  Gravel  Company  have 
coUvStructed  a  ditch  from  Big  Canyon  Creek  to  Bloomlield,  a  distance  of 
forty  miles,  with  a  carrying  capacity  of  3,000  inches.  This  ditch  has 
cost  about  $500,000,  and  is  the  best  constructed  and  most  substantial 
one  in  the  State.  They  have  also  constructed  a  dam  across  Big  Can- 
yon Creek  at  Bowman's  Ranch,  05  feet  high  and  215  feet  in  length, 
giving  them  a  reservoir  capable  of  retaining  400,000,000  cubic  feet  of 
water.  In  addition  to  this  immense  supply  of  water,  the  company  own 
sevenil  important  water  rights  in  the  line  of  their  ditch,  which  atlbrd  a 
large  amount  of  water  during  the  rniny  season.  They  also  own  the 
Kudycan  reservoir,  formerly  owned  by  an  English  comi)iiny,  distant  thir- 
teen miles  from  the  line  of  their  present  ditch.  This  is  the  largest  reser- 
voir in  the  State,  and  cost  the  English  company-  over  $100,000.  From 
Bloomfield  this  company  have  constructed  another  ditch,  s^nen  mileslong, 
to  Columbia  Hill,  to  supply  water  to  the  Union  Gravel  Mining  Com- 
pany, a  majority  of  the  stock  of  which  is  owned  by  the  North  Bloomfield 
Gravel  Mining  Company.  The  mining  claims  of  this  company  are  at 
present  fitted  with  pipes,  &c.,  costing  some  840,000.  Their  network  of 
mining  Humes  is  about  one  and  a  quarter  miles  in  aggregate  length, 
varying  in  width  from  40  to  72  inches.  When  these  claims  are  running 
their  full  capacity,  they  will  use  three  monitors,  each  capable  of  carrying 
1,200  inches  of  water;  also  what  is  known  as  a  goose-neck,  car ryiiig 
some  GOO  inches  of  water.  These  pipes  are  used  under  a  head  of  oOO 
feet,  and  it  is  estimated  that  the  capacity  of  the  work  is  an  ability  to 
mine  100,000  tons  of  gravel  each  tvrenty-four  hours.  When  the  works 
are  in  full  operation  tliey  will  use  about  80,000,000  gallons  of  water  per 
day.  The  company  is  now  running  1,500  inches  i>er  day.  The  various 
flumes  are  so  arranged  that  they  can  clean  u^)  without  stopping  the 
work  of  mining.  The  main  flumes  are  paved  with  stone,  the  branches 
with  wooden  blocks.  The  grade  of  the  flumes  is,  as  a  general  thing,  G 
inches  to  each  box  of  12  feet,  although  some  of  them  are  ux)on  a  grade 
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of  5  inclies.  The  company  have  steadily  prosecuted  their  work  for  the 
past  three  or  four  years,  and  when  their  subterranean  works,  now  being 
carried  on,  are  completed,  no  one  can  doubt  that  great  results  will  be 
obtained  in  the  way  of  dividends.  This  company's  new  ditch  was  fin- 
ished and  washing  commenced  September  15,  1870.'' 

A  prospecting  shaft  has  been  sunk  to  demonstrate  the  depth  of  the 
gravel  and  the  pitch  of  the  bed-rock,  preparatory  to  a  survey  for  a  gi- 
gantic bed-rock  tunnel.  The  shaft  struck  l)ed-rock  at  a  depth  of  208 
feet,  (November,  1870,)  and  shows  a  fair  quality  of  blue  gravel,  138  feet 
in  thickness,  and  very  rich,  at  the  bottom. 

Moore's  Flat  and  vicinitjj, — Six  miles  further  up  the  ridge  are  the 
thriving  towns  of  Moore's  Flat  and  Eureka  South,  with  many  smaller 
camps,  in  which  mining  is  actively  carried  on  all  the  year  round,  on 
account  of  the* abundance  of  water,  which  rarely  fails  in  these  high 
regions.  One  company,  at  Moore's  Flat,  report  .$(>5,000  as  the  product 
of  the  season.  The  mining  above  this  point  is  principally  carried  on 
in  drifts  under  the  lava  crust,  and  the  lead  is  lost  in  the  heart  of  the 
Sierras.  Between  North  Bloomfield  (foruierly  known  as  Humbug)  and 
Moore's  Flat,  on  the  north  bank  of  the  South  Yuba,  is  the  mining  camp 
of  Relief  Hill,  where  six  companies  are  engaged  in  hydraulic  mining. 
From  this  point  can  be  seen  the  extensive  auriterous  deposit  between 
the  South  Yuba  and  Bear  River,  on  which  are  situated  the  towns  of 
Alpha,  Omega,  and  Washington.  The  whole  northern  slope  of  this  "  di- 
viile''  lias  been  worked  for  years,  and  is  yet  comparatively  undeveloped. 
The  general  topography  of  these  divides,  and  the  situation  of  the  de- 
trital  matter,  would  seem  to  indicate  a  general  north  and  south  sweep, 
which  has  been  broken  and  eroded  by  the  modern  streams. 

THE  GRAVEL  MINES  OF  NEVADA  CITY  AND  GRASS  VALLEY. 

These  locidities  are  better  known  abroad  for  the  productiveness  of 
their  quartz  mines  rather  than  ibr  any  notoriety  acquired  from  their 
placers,  which,  however,  were  of  unparalleled  richness.  At  an  early  day 
attention  was  attracted  to  the  richness  of  the  gravel  deposit  lying  under 
the  ridge  to  the  north  of  Nevada  City.  This  ridge  had  been  broken  away 
in  two  places  to  a  depth  of  one  or  two  hundred  feet,  leaving  a  sugar- 
loaf-shaped  mound  between,  and  at  this  point  drifts,  then  called  *'  cayote 
holes,"  were  run  to  develop  the  channel.  Many  of  these  claims  have 
been  abandoned,  and  at  jnesent  the  only  extensive  operations  are  carried 
on  by  Marcellus  and  IVIaltman,  under  and  on  the  Sugar-loaf  referred  to. 

This  deposit  of  gravel  was  discovered  in  the  spring  of  1852,  directly 
north  of  what  was  called  in  early  days  the  old  ^'  Coyote  Hill,"  the  bed- 
rock in  the  channel  being  some  25  feet  lower  than  that  of  "  Cayote 
Hill."  Its  general  course  is  due  north,  running  through  the  main  ridge, 
and  terminating  at  Selbj'  Flat,  a  distance  of  about  3,100  feet.  Diti'erent 
conjpanies  located  ground,  claiming  from  100  to  500  or  700  feet  on  the 
channel,  and,  with  few  exceptions,  were  largely  rewarded  for  their  ex- 
ertions, some  working  with  windlasses,  whims,  and  steam-engines,  sink- 
ing shafts  or  inclines,  running  tunnels  from  the  shafts,  and  drifting  the 
ricliest  of  the  bottom  gravel,  using  timbers  usually  4J*feetin  length, 
and  leaving  in  and  near  the  channel  a  strata  of  gravel  overhead  fiom 
25  to  30  feet  in  dei)th,  to  the  lower  strata  of  pipe-clay  which  overlies 
the  gravel  deposit,  though  gravel  and  sand  in  alternate  layers  are  found 
almost  reaching  tlie  surface.  The  channel  itself,  or  the  lead,  as  it  is 
called  here,  varies  from  80  to  150  feet  in  width,  but  good  pay  is  found 
the  entire  width  of  the  deposit,  averaging  about  1,000  feet  wide  from 
east  to  west  side. 


CONDITION   OF   MINING   INDUSTRY — CALIFORNIA.  79 

» 

The  present  claims  of  Marcellus  and  Maltman  are  very  extensive, 
they  having  bought  out  nearly  all  their  neighbors.  In  1855  tliey  com- 
menced a  tunnel  for  the  purpose  of  hydraulic  washing,  which  was  com- 
pleted in  1859,  at  a  cost  of  $30,000.  The  grade  of  this  tunnel  being 
used  up,  they  decided  to  run  another  a  distance  of  2,400  feet,  which  is  40 
feet  lower  than  the  former,  and  will  enable  them  to  work  all  their  ground. 
This  new  tunnel  is  now  two-thirds  completed,  and,  when  finished,  the 
total  cost  will  not  be  far  from  $35,000. 

The  improved  style  of  working  this  mine  has  demonstrated,  during 
the  past  two  seasons,  that  it  can  be  worked  for  50  per  cent,  of  the  gross 
yield  5  whereas,  in  former  seasons,  when  worked  by  hydraulic  washing 
on  a  small  scale,  the  profits  were  not  more  than  10  per  cent,  of  the  gross 
yield, 

I  am  indebted  to  W.  M.  Maltman,  esq.,  of  Nevada  Crty,  for  the  fol- 
lowing statement  of  the  yield  ot*  the  gravel  companies  on  tliis  ridge.  It 
is  taken  from  the  books  of  the  companies : 

Eversall  &  Co.,  (discovered) $120,000 

JohusouifeCo aO,OUO 

Henry,  Craddock  &  Co : 75,000 

MouDtain  Sumiuit  Company 1*25, 000 

PaciHc  Company 12(»,  000 

Live  Oak  Company 500, 000 

Young  America  Company 100,  OIK) 

Bourbon  Company 50, 000 

United  States  Company 00, 000 

Nebraska  Comx)any 5r.0, 0(J0 

Nevada  Company 100, 0(»0 

Keystone  Company 1)0,000 


The  above  claims  were  all  drifted. 

The  amounts  of  gold  by  hydraulic  washing  on  this  gravel  deposit  are: 

French  Company §40, 000 

White  &  Co 30,000 

Stewart  &  Co 48,000 

O.  M.  Tomlinson 1*25,000 

Marcen us  &  Maltman 257,000 


As  nearly  as  ever  can  be  ascertained — Tot^l 2, 420, 000 


Three  miles  northwest  of  Nevada  City  the  Cement  Hill  Tunnel  and 
Fluming  Company,  a  San  Francisco  incorporation,  are  fitting  up  ior 
active  operations  next  season.  The  grounds  of  this  company  have  been 
noted  for  their  immense  yiekl.  In  1853-'o4  the  sum  of  $240,000  was 
taken  from  an  area  of  ground  embracing  less  than  two  acres  of  surface. 

Within  a  few  miles  of  Nevada  City  tliere  are  large  tracts  of  gravel 
which  will  pay  by  systematic  and  economical  management,  and  tlie  ne.xt 
two  years  will  witness  the  revival  of  nmny  enterprises  which  could  not 
be  carried  on  under  the  oUl  system  of  working  these  deposits. 

Grass  Valley,  situated  in  a  basin  surrounded  by  hills  two  or  three 
hundred  feet  in  height,  in*  which  are  found  the  quartz  ledges  which  have 
given  this  locality  a  world-wide  fame,  was  noted  in  early  times  for  its 
rich  placers.  These  diggings  were  the  results  of  two  causes — the  de- 
composition of  the  surface  quartz  and  the  dispersion  of  an  ancient  chan- 
nel which  debouched  on  the  basin  near  the  northern  limits  of  the  pres- 
ent town.  This  channel  had  a  general  course  from  northeast  to  south- 
west, and  was  probably  a  tributary  to  the  ancient  water-course  system, 
as  its  dimensions  are  insignificant  compared  to  those  already  described — 
its  width  from  rim  to  rim  rarely  exceeding  loO  feet,  though  it  is  covered  by 
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overlying  gravel,  which  overlaps  its  rims  for  a  considerable  distance  on 
each  side.  The  slide  or  breakage  on  the  slopes  of  Alta  Hill  attracted  atten- 
tion at  a  very  early  [)eriod,  and  a  tunnel  wa«  run  in  the  hill,  which  re- 
sulted in  the  development  of  the  rich  ground  of  the  Alta  Company. 
These  claims  yielded  large  returns  for  a  j^ear,  and  were  then  abandoned. 
The  Hope  Gravel  Comi)any. — In  the  early  part  of  1866,  the  Hope  Gravel 
Company  was  incorporated  in  San  Francisco,  with  a  capital  stock  of 
$60,000,  divided  into  3,000  shares,  and  6,000  feet  of  ground,  located  on 
Alta  Hill,  was  purchased ;  the  greater  part  of  this,  however,  was  sup- 
posed to  be  worked  out.  A  systematic  exploration  was  commenced, 
which  continued  without  any  encouraging  discoveries  for  nearly  four 
yeiirs,  when  the  present  brilliant  pros[)ects  were  struck.  During  this 
l)eriod  forty  assessments  were  levied,  aggregating  $98,250.  Hoisting 
works  were  erected ;  shafts  sunk,  abandoned,  and  commenced  again  in 
more  favorable  locations ;  pumps  and  engines  were  replaced,  until  the 
present  powerful  and  complete  machinery  was  obtained,  when  i)erse- 
verance  and  energy  met  with  its  reward  in  the  striking  of  a  channel  at 
a  point  where  its  existence  had  for  years  been  unsuspectM.  In  sinking 
the  various  shafts  of  the  company,  the  following  strata  were  found : 
Ked  loam,  30  or  40  feet;  volcanic  ashes,  about  100  feet;  gravel,  4  or 6 
feet ;  pipe  clay,  60  feet ;  gravel,  1  to  3  feet ;  bed-rock — slate.  The  pres- 
ent working  shaft  of  the  company  was  sunk  to  a  depth  of  240  feet  from 
the  surface,  where  it  struck  the  rim  of  the  "  South  Channel,^  which  had 
been  worked  out  by  the  Alta  Company  and  Rock  Tunnel  Company. 
The  main  dril't  was  run  north,  through  the  old  workings,  but  prospect- 
ing failed  to  discover  the  continuation  of  the  Alta  Hill  channel.  In 
tliis  direction  a  sandy  deposit  wa«  found,  and  exploration  ceased  until 
Mr.  13 rower,  the  present  superintendent,  took  charge  of  the  mine.  Act- 
ing on  the  theory  that  the  sand  was  a  bar  or  island  of  the  old  river,  he 
ran  through  it  150  feet,  and  was  rewarded  by  striking  the  "  North 
Channel,"  a  distance  of  350  feet  from  the  shaft,  which  proved  to  be  vir- 
gin ground.  Drifts  were  run  east  and  west,  on  the  line  of  the  channel, 
Avhich  proved  to  be  from  80  to  90  feet  wide,  carrying  gravel  equal  to  any 
taken  from  the  Alta  Company's  ground.  These  drifts  demonstrated 
that  the  water-flow  of  this  north  channel  was  in  an  opposite  direction 
to  that  of  the  south  channel;  the  inference  is  that  the  old  river  took  an 
abrupt  bend,  forming  a  horseshoe,  and  left  a  point  of  sand  between  the 
old  workings  and  the  present  discovery.  The  shaft  was  sunk  to  a  suth- 
cient  depth  for  drainage — the  water  from  the  mine  flowing  in  a  "  sump" 
or  well  at  the  bottom  of  the  shaft,  whence  it  is  lifted  to  the  surface  by 
two  10-inch  pumps,  and  carried  to  a  reservoir,  from  which  it  is  conveyed 
to  the  sluice-boxes  for  washing  the  gravel.  The  loose  gravel  is  run 
through  a  sluice  consisting  of  sixteen  boxes,  of  12  feet  each  in  length, 
with  a  grade  of  8  inches  to  the  box.  It  is  then  allowed  to  slack,  and  is 
run  through  a  second  time,  with  nearly  as  good  results  as  the  first.  The 
hard  cemented  gravel  and  the  quartz  boulders,  which  are  numerous  in 
this  claim,  will  require  crushing.  For  this  purpose  an  8-stamp  mill  has 
been  erected  and  attached  to  the  shaft  of  the  pumping-engine.  This 
engine  is  of  40  horse-power,  and  will  be  used  solely  for  Hie  battery  and 
l):imps,  as  the  hoisting  apparatus  is  run  by  an  independent  engine  of 
20  horse-power.  A  contract  ha«  been  let  for  cleaning  out  the  old  tun- 
nels, which  will  drain  the  mine  to  some  extent,  and  increase  the  availa- 
ble power  of  the  machinery  by  relieving  it  of  the  duty  of  lifting  large 
quantities  of  water.  Tw^enty-flve  men  are  on  the  pay-roll,  working  ten- 
hour  shifts;  this  force  can  be  increased  as  the  drifts  on  the  channel  are 
carried  forward.    Since  the  discovery  of  the  north  channel,  the  3'ield 
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per  week  has  been  from  sixty  to  one  hundred  ounces  of  gold  from  the 
sluices,  besides  a  large  amount  of  gravel  retained  for  crushing. 

The  success  of  the  Hope  Company  has  stimulated  active  operations 
along  the  line  of  this  deposit,  and  many  promising  locations  have  been 
made  recently,  among  which  may  be  named  the  Altona,  also  a  San 
Francisco  company,  which  is  opening  ground  between  Alta  Hill  and 
Grass  Valley,  adjoining  the  Hope  Company.  To  the  north  and  west 
several  companies,  penetrating  the  deposit  by  tunnels,  are  taking  out 
pay  gravel.  Webster  &  Co.  are  carrying  on  extensive  operations  in  this 
direction,  and  have  struck  gravel  from  2  feet  to  6  feet  in  thickness 
which  prospects  very  rich.  The  lower  end  of  this  ancieut  stream  is 
being  sought  between  the  Grass  Valley  basin  and  Bear  River.  Exten- 
sive exploration  is  also  being  carried  to  the  eastward,  in  the  vicinity 
of  liough  and  Ready,  and  i>resent  appearances  indicate  a  largely  in- 
creased gold  product  from  gravel  mining. 

BETWEEN  GREENHORN  CREEK  AND  BEAR  RIVER. 

The  Great  Blue  Lead  is  the  distinctive  appellation  of  one  of  the 
largest  ancient  streams  of  California,  which  is  found  in  the  counties  of 
Sierra,  Nevada,  and  Placer.  The  name  has  been  generally  adopted  on 
siccount  of  certain  peculiarities  of  the  lower  strata  of  gravel  of  this  chan- 
nel, among  which  the  distinguishing  features  are  the  color  and  hard- 
ness. The  Blue  Lead  has  had  its  greatest  developments  between  Green- 
horn Creek  and  Bear  River,  where  are  located  the  towns  of  Hunt's  Hill, 
(called  Gouge-eye  in  early  times,)  Red  Dog,  You  Bet,  and  Little  York. 
The  peculiar  nomenclature  of  these  towns  gives  the  traveler  an  unfavor- 
able impression  of  the  intelligence  of  the  early  miners.  Such  an  opinion, 
however,  is  erroneous,  for  it  must  be  remembered  that  when  these  places 
acquired  their  present  names  they  were  mere  camps,  without  any  pros- 
pects of  growing  into  towns,  and  the  names  were  given  from  souie  acci- 
dental local  event  or  peculiarity  to  a  temporary  camp,  which  subse- 
quently acquired  sufficient  importance  to  have  a  post  office  and  express 
office,  which  had  the  effect  of  perpetuating  the  name,  to  the  great  dis- 
gust of  the  present  residents. 

The  auriferous  deposit  has  a  general  north  and  south  course  until  it 
reaches  You  Bet,  where  it  turns  to  the  east.  Its  width  is  between  half 
a  mile  and  a  mile,  and  the  depth  of  the  deposit  varies  from  100  to  300 
feet — perhaps  more  at  some  places.  The  range  is  intersected  by  deep 
ravines  and  gulches  emptying  in  Greenhorn  Creek  or  Bear  River,  which 
in  some  places  have  been  filled  with  tailings  to  such  an  extent  as  to  ren- 
der further  hydraulic  operations  impossible  until  they  are  removed. 

Cement  mining* — The  principal  interest  of  this  region  is  hydraulic  and 
cement  mining.  The  cement  mining  has  been  carried  on  by  tunnels  run 
to  strike  the  channel,  which  has  been  followed  and  "breasted  out" 
where  practicable.  The  excessive  hardness  of  the  cement  makes  its  ex- 
traction by  this  means  expensive,  and  the  proceeds  of  a  fortunate  sea- 
son have  often  been  expended  the  next  in  efforts  to  find  the  lead,  which 
is  frequently  lost  in  consequence  of  the  winding  of  the  channel.  The 
channel,  although  carrying  gold  almost  invariably,  is  very  much 
"  spotted,"  and  the  large  returns  of  some  of  the  companies  have  been 
taken  from  a  very  limited  area  of  bed-rock. 

In  July,  1867,  there  were,  between  Quaker  Hill  and  Little  York,  nine- 
teen mills,  with  one  hundred  and  sixty-four  stamps,  erected  at  an  aggre- 
gate cost  of  $100,000,  for  crushing  cement,  of  which  eighty  stamps  were 
then  running  regularly.    (Report  for  1869,  page  31.)    In  October,  1870, 

H.  Ex.  10 6 
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but  one  of  these  mills,  that  of  Goodspeeid  &  Co.,  at  Hunt's  Hill,  was 
running  rej^ulaily,  and  two  or  three  others  at  intervals.  Hydraulic 
operations  are  also  suspended  at  all  these  points,  except  Little  York,  on 
account  of  the  scarcity  of  water  this  season,  which  has  been  remarkable 
for  its  dryness,  but  it  is  probable  that  next  year  this  branch  of  mining 
will  be  more  extensively  engaged  in,  at  points  where  outlet  is  practica- 
ble, than  for  many  years  past.  The  owners  of  the  cement  claims  for- 
merly worked  by  mills  are  fitting  up  hydraulic  apparatus  for  washing 
off  the  dirt  down  to  the  cemented  gravel,  and  will  not  resume  crushing 
until  this  top  dirt  is  run  off,  when  they  can  pursue  this  business  free 
from  the  disadvantages  and  expense  of  underground  workings.  The 
hydraulic  dirt  is  rich  enough  to  pay  well  at  present  rates  of  water,  (10  to 
12J  cents  per  inch,)  with  the  improved  machinery  now  in  use,  and  it  is 
an  absolute  certainty  that  the  bottom  will  pay  largely  when  it  can  be 
mined  and  crushed  without  the  expenses  incident  to  underground  ope- 
rations. Taking  the  aggregate  results  of  channel-mining,  by  means  of 
tunnels  and  drifts,  and  crushing  by  stamps,  on  this  range,  we  should  find 
that  it  has  not  been  a  profitable  business,  considering  the  amount  of 
capital  invested,  although  some  of  the  claims  near  You  Bet  have  at 
seasons  yielded  almost  fabulous  returns. 

Hydraulic  mining. — At  Red  Dog,  operations  are  necessarily  suspended 
for  want  of  an  outlet.  At  You  Bet,  Williams  &  Co.,  Brown  &  Co.,  Neece  & 
West,  and  the  owners  of  the  Hydelauff'  ground,  (all  having  mills  on  this 
ground,)  are  preparing  for  hydraulic  operations  in  1871.  At  Quaker  Hill, 
Messrs.  A.  A.  Sargent  and  N.  B.  Jacobs  own  extensive  hydraulic  ground, 
which  is  worked  with  all  the  improved  appliances.  These  gentlemen  have 
suspended  crushing  at  their  mill,  (the  Green  Mountain,)  finding  it  un- 
profitable. Chalk  Bluff*,  on  the  east  side  of  the  range,  has  been  noted 
for  the  large  quantities  of  silicified  wood  found  in  its  washings  at  a 
depth  of  150  to  200  feet ;  specimens  of  this  may  be  found  in  all  the  min- 
eral cabinets  of  California,  and  many  of  those  in  the  Eastern  States. 
In  May,  1866,  S.  N.  Stranahan  &  Co.  located  an  extensive  claim  on 
Chalk  Mountain  ridge,  commencing  near  You  Bet,  and  following  up  the 
center  of  the  ridge  ten  miles,  having  an  average  width  of  one  mile. 
They  have  expended  about  $45,000  on  this  ground — the  greater  part  of 
which:  was  disbursed  in  perfecting  the  title.  No  work  has  been  done  on 
this  claim  for  the  past  jear,  but  operations  will  be  resumed  in  the  spring 
of  1871  at  four  different  points.  A  section  of  this  claim,  from  openings 
at  various  localities,  shows  the  following  strata:  Lava,  overlaid  with  a 
few  feet  of  soil,  200  feet ;  volcanic  ashes  and  debris,  200  feet ;  pipe*clay, 
150.feet^  white  gravel,  200  feet 5  blue  gravel,  10  to  50  feet;  bed-rock, 
hard  slate.  The  overlying  lava  appears  only  high  up  on  the  ridge,  and 
does  not  come  down  as  far  as  the  towns  named.  The  country  in  the 
vicinity  of  the  head- waters  of  Greenhorn  and  Deer  Creeks  contains  im- 
mense deposits  of  gravel,  which  have  not  been  systematically  worked 
for  want  of  capital. 

The  towns  on  this  range  have  greatly  changed  in  a]>pearance  since 
1867.  lied  Dog  and  You  Bet  have  been  destroyed  by  tire.  The  first- 
named  town  will  not  be  rebuilt,  former  residents  having  removed  to  Yon 
Bet,  less  than  a  mile  distant.  Little  York,  then  a  decaying  town,  now 
presents  a  lively  and  prosperous  appearance,  the  effects  of  the  consoli- 
dation of  most  of  the  ground  in  a  large  company.* 

■  ■ ^— ___.,^____— 

*  Since  the  above  was  written  an  extensive  purchase  of  ground  and  water-ditches, 
comprising  the  valuable  property  of  Neece  &  West,  and  Edward  Williams,  located 
between  You  Bet  and  Red  Dog,  has  been  made  by  a  London  mining  company,  and  in- 
corporated under  jbjie  nQ,iae  of.  the  Birdseye  Creek  Mining  Company. 
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River  sluicing. — The  ftiture  of  the  region  under  consideration  will 
depend  to  a  great  degree  on  finding  an  outlet  for  its  vast  quantity  of 
hydraulic  dirt.  This  can  be  obtained  in  some  places  by  bed-rock  tun- 
nels ;  but  at  other  points  these  are  impracticable,  and  eflfectual  outlet 
can  only  be  had  by  emptying  the  streams  and  gulches  of  their  vast  ac- 
cumulation of  tailings.  As  an  example  of  the  extent  of  these  accumu- 
lations, we  will  take  Bear  Eiver.  This  stream  has  been  filled  to  a  depth 
of  nearly  80  feet  in  the  center,  and  its  former  banks  so  far  covered 
that  tall  pine  trees,  formerly  far  above  the  stream,  have  been  gradually 
engulfed,  season  after  season,  until  now  only  the  top  branches  appear 
above  the  current.  It  is  believed  that  these  tailings  contain  enough 
gold  and  quicksilver  to  pay  a  handsome  profit  for  their  removal,  if  an 
outlet  could  be  found.  A  few  years  since  a  San  Francisco  company  laid 
a  flume  in  the  bed  of  Greenhorn  Creek,  commencing  at  a  point  where  a 
natural  fall  existed,  with  the  intention  of  washing  out  the  tailings,  but 
an  unusal  flood  of  water  broke  up  the  boxes  the  first  season,  and  the 
enterprise  was  not  re^sumed,  although  pronounced  feasible  and  profitable 
by  all  the  miners  of  this  vicinity.  Mr.  Ureu,  of  Dutch  Flat,  a  civil 
engineer  and  surveyor,  has  made  a  reconnaissance  of  the  country  be- 
tween Bear  Eiver  and  the  North  Fork  of  the  American  River,  and 
states  that  a  tunnel  could  be  run  through  the  divide  between  these 
streams  which  would  not  exceed  in  length  one  and  a  half  miles.  As  the 
American  River  runs  through  a  gorge  several  hundred  feet  lower  than 
Bear  River,  this  tunnel  would  empty  Bear  River  and  its  tributaries  and 
open  millions  of  cubic  yards  of  hydraulic  ground  now  without  outlet, 
which  otherwise  can  never  yield  up  its  wealth.  The  quantity  of  tailings 
in  Bear  River  and  its  confluent  gulches  alone,  above  the  mouth  of  the 
supposed  tunnel,  .estimating,  on  an  average  width  of  300  feet,  a  depth  of 
75  feet,  and  a  length  of  ten  miles,  would  be  44,000,000  cubic  yards.  We 
know  that  in  early  times  a  large  proportion  of  the  gold  and  quicksilver 
was  lost :  perhaps  20  per  cent,  would  be  too  low  an  estimate  of  such 
losses.  Of  late  years  the  proportion  of  gold  and  quicksilver  carried  off 
in  the  tailings  has  been  smaller  5  the  amount  could  be  approximated  by 
careful  calculations  of  the  results  of  the  cleaning  up  of  the  last  system 
of  undercurrents  and  tail  sluices  of  the  claims  emptying  into  this  river, 
and  by  some  experiments  at  favorable  points.  Let  us  suppose,  however, 
that  the  general  average  of  the  tailings  will  reach  2J  cents  per  cubic 
yard,  we  have  an  aggregate  of  $1,100,000,  to  save  which  we  must  con- 
struct a  tunnel  of  say  8,000  feet,  lay  it  in  flume,  and  place  it  in  condi- 
tion for  running  off  the  tailings.  With  the  present  facilities  for  running 
tunnels,  by  means  of  compressed  air,  diamond  drills,  and  giant  powder, 
we  should  not  estimate  the  expense  per  lineal  foot  at  over  $10  or  $12 — 
the  rock  being  an  easily  worked  slate — which  would  give  an  aggregate 
of  $100,000.  Allow  $50,000  for  putting  in  flume  and  incidental  expenses, 
and  we  have  a  total  cost  of  $150,000.  Now,  if  50  per  cent,  of  the  gross 
amount  estimated  to  be  in  the  river  can  be  saved,  we  have  a  result  of 
$550,000,  less  the  expense  of  cleaning  up  and  original  cost  of  tunnel. 
The  contents  of  these  tailings  have  been  estimated  by  Mr.  Uren  and 
others  at  much  higher  figures  than  above.  After  the  tailings  were 
run  off,  the  tunnel  would  be  valuable  property  as  a  tail-sluice  outlet  for 
many  square  miles  of  hydraulic  ground.  We  have  made  the  calculation 
out  of  curiosity,  but  think  this  is  one  of  the  profitable  mining  enter- 
prises of  the  future. 

The  Little  York  Mining  and  Water  Company, — This  is  the  most  exten- 
sive mining  openition  between  Greenhorn  and  Bear  River.  The  com- 
pany was  ibrmed  two  years  since,  and  has  purchased  and  consolidated 
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mining  ground  covering  an  area  of  about  240  acres,  one-half  of  which 
is  located  at  Little  York,  and  the  balance  at  Liberty  Hill  and  Christmas 
Hill,  a  few  miles  distant.  In  addition  to  the  ground  thus  acquired,  they 
have  purchased  the  ditches  and  water  right  of  Thomas  Gardner  and  Pat- 
terson and  Maguire,  three  ditches  with  an  aggregate  length  of  forty-five 
miles,  and  having  sufficient  capacity  to  supply  3,(K)0  inches  of  water.  The 
widtli  of  the  Blue  Lead,  which  underlies  all  the  ground  at  Little  York, 
is  from  300  to  500  feet,  but  the  auriferous  deposit  has  a  surface  width  of 
about  one  mile.  The  average  height  of  the  banks  from  bed-rock  to  sur- 
face is  160  or  180  feet,  of  which  from  20  to  40  feet  is  hard  cement.  The 
company  have  two  mills  for  crushing  cement,  but  this  treatment  has 
been  abandoned  on  account  of  the  superior  facilities  enjoyed  here  for 
the  construction  of  a  system  of  dumps,  which  serve  to  effectually  break 
up  and  disintegrate  the  hardest  cement,  these  claims  having  outlet  both 
on  Bear  River  and  Steep  Hollow,  with  at  least  600  feet  of  fall  to  either 
stream.  They  have  nearly  10,000  feet  of  flume,  4  to  6  feet  wide,  and 
nearly  four  miles  of  iron  pipe  for  conveying  water  from  their  dittches  to 
the  ground.  The  company  are  running  but  a  few  hundred  inches,  but 
will  run  2,500  inches  next  season  with  the  newly-invented  hydraulic 
nozzles,  when  they  expect  to  take  out  from  $12,0(K)  to  $15,000  per  month. 
The  past  season  ha«  yielded  $7,000  to  $10,000  per  month.  Water  is 
sold  here  at  9  cents  per  inch,  being  cheaper  than  at  any  other  locality 
in  the  State.  • 

The  Hydraulic  Mines  of  Dutch  Flat  and  Gold  Run. — The  districts  of 
Dutch  Flat  and  Gold  Run,  both  centers  of  rich  hydraulic  districts,  are 
situated  on  the  ridge  dividing  the  waters  of  Bear  River  and  the  North 
Fork  of  the  American  River,  and  are  both  on  the  line  of  the  Central 
Pacific  Railroad,  which  follows  this  ridge  to  the  main  Sierras.  The 
hydraulic  diggings  here  are  very  extensive,  and  have  been  profitable  to 
an  unusual  degree.  The  channel,  which  presents  all  the  characteristics 
of  the  Blue  Lead,  is  evidently  the  same  ancient  water-course  developed 
at  You  Bet,  which,  turning  to  the  east  at  Little  York,  passes  under  this 
ridge,  through  Dutch  Flat  and  Gold  Run  districts,  and  debouches  on 
the  North  Fork  of  the  American  River  at  Indiana  Hill. 

Dutch  Flat  district,  comprising  an  area  of  mining  ground  of  about 
640  acres,  is  situated  at  the  confluence  of  two  ancient  channels — the 
Blue  Lead,  and  a  channel  which  comes  down  the  divide  between  Bear 
River  and  the  North  Fork  of  the  American,  from  east  to  west.  Placer 
mining  was  commenced  at  Dutch  Flat  in  1849,  and  hydraulic  operations 
on  a  large  scale  in  1856  and  1857.  The  main  lead  has  a  width  of  2,000 
feet,  and  an  average  depth  of  240  feet.  Bed-rock  has  been  reached  at 
only  one  point — the  shaft  of  James  TeafP — and  has  nowhere  been  strip()ed. 
The  bottom  is  known  to  be  very  rich,  but  is  excessively  hard,  and  can- 
not be  profitably  worked  without  a  bed-rock  tunnel.  Two  small  mills  of 
eight  stamps  each  were  erected  in  1868  and  inclines  sunk  on  the  rim-rock. 
Rich  gravel  was  struck,  but  the  expense  of  pumping  and  hoisting  on 
such  a  small  scale  caused  the  abandonment  of  the  enterprise.  Hydrau- 
lic mining  has  been  carried  on  here  only  on  a  small  scale  for  two  or  three 
years  past,  the  surface  having  been  washed  off  to  a  depth  of  100  feet  or 
more,  below  which  the  gravel  was  found  so  hard  as  to  require  the  use  of 
large  blasts.  The  present  outlet  will  admit  of  another  bench  being 
washed  off  on  most  of  the  claims,  which  will  pay  well  with  the  use  of 
large  streams  of  water  through  the  improved  nozzles. 

Most  of  the  ground  at  Dutch  Flat  is  owned  by  individuals  or  com- 
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^  Thift  claim  has  passed  under  the  control  of  a  company  of  English  capitalist. 
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panies  in  tracts  varying  from  twenty  to  fifty  acres.  The  most  extensive 
mining  property  in  the  State,  owned  by  one  individual,  is  tliat  of  James 
Teaff.  Besides  his  large  area  of  ground,  he  owns  a  tail-sluice  over  one 
mile  in  length,  six  feet  in  width,  and  two  in  depth,  one-half  of  which  is 
in  tunnel.  This  tail-sluice  cost  $55,000,  and  has  been  exceedingly  profit- 
able during  seasons  of  active  mining  operations.  Three  large  ditches 
furnish  water  for  the  Dutch  Flat  and  Grold  Eun  districts,  the  principal 
ditch  being  that  of  the  South  Yuba  Company.  These  ditches  have  an 
aggregate  capacity  of  7,000  inches.    Water  is  sold  at  12^  cents  per  inch. 

Oold  Run  district — This  district  commences  at  the  line  of  the  Cen- 
tral Pacific  Railroad  and  runs  southerly  two  miles  to  Indiana  Hill,  below 
which  the  North  Fork  of  the  American  Eiver  has  broken  through  the 
alluvial  deposit.  The  area  of  the  hydraulic  ground  embraces  1,001)  to 
1,200  acres,  and  is  owned  and  worked  by  about  forty  companies.  The 
auriferous  deposit  here  is  of  great  depth,  and  the  dirt  much  softer  than 
at  Dutch  Flat;  the  consequence  is  that  an  immense  amount  of  dirt  is 
run  off  every  season,  and  the  natural  outlet  of  the  upper  part  of  the 
district  is  fast  choking  up  with  tailings.  Operations  must  soon  be  sus- 
pended here  unless  a  bed-rock  tunnel  is  run.  Surveys  have  been  made 
for  such  a  tunnel,  which  will  be  4,000  feet  in  length,  and  when  completed 
will  insure  the  continuance  of  hydraulic  mining  for  many  years.  A 
prospecting  shaft  sunk  to  bed-rock  about  the  center  of  tlie  district,  and 
the  operations  of  the  cement  mill  at  its  lower  end,  have  satisfactorily 
demonstrated  the  great  extent  and  richness  of  the  blue  cement  on  the 
bottom.  No  blasting  is  required  here,  as  the  dirt  and  gravel  can  be  run 
off  down  to  the  blue  cement  with  heavy  streams  of  water. 

Hydraulic  operations  on  a  large  scale  were  not  commenced  here  until 
1802.  From  that  period  to  1805  the  gold  dust  was  taken  to  Dutch  Flat 
and  other  places  for  sale.  I  am  indebted  to  Mr.  Frank  Moore,  of 
Moore  &  Miner,  bankers  at  Gold  Run,  for  the  following  statement  of  the 
amounts  of  golcl  dust  bought  by  them  from  1865  to  1870 : 

1865 $139,877  02 

1866 .   237,908  62 

1867 309,812  65 

1868 259,188  05 

1869 189,918  73 

1870, (up  to  October  1st) 183,384  86 

1,320,089  93 
Daring  this  period  there  was  produced  from  claims,  in  which  M.  Sl  M. 
had  an  interest,  not  included  in  the  above  statement 62, 814  60 

1, 382, 904  53 
Add  fifty  per  cent,  for  gold  dust  produced  in  the  district  and  sold  else- 
where          691,452  26 

Total *2, 074, 356  79 


It  will  thus  be  seen  that  in  six  years  this  small  district  has  produced 
over  two  millions  of  dollars.  These  large  returns  are  to  be  attributed 
to  the  quantity  of  ground  run  off*,  by  reason  of  the  soft  character  of 
the  dirt,  rather  than  to  its  richness. 

The  most  extensive  claims  in  the  district  Are  those  of  Brogan  &  Co., 
at  Indiana  Hill,  a  brief  description  of  which  will  convey  an  idea  of  the 
character  of  mining  operations  here.  This  company  have  a  large  area 
of  ground,  exposing  a  face  of  hydraulic  dirt  240  feet  in  height,  all  of 
which,  except  some  thin  layers  of  pipe-clay  and  sand,  is  pay-dirt,  with 
no  indication  of  the  proximity  of  the  lower  strata  of  blue  cement.    The 
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l);jnk  exhibits  alternate  layers  of  hydraulic  dirt,  gravel,  sand,  and  pipe- 
day,  with  an  occasional  layer  of  lignite,  a  few  inches  in  thickness,  which 
is  found  at  a  depth  of  from  200  to  240  feet.    They  run  1,000  inches  of 
water  per  twenty-four  hours,  through  t'^o  Hoskin  nozzles,  4J  inches 
diameter  each,  under  a  pressure  of  200  feet.    The  Hoskin  nozzle  is  a 
hx'iil  invention,  and  does  not  materially  diifer  in  its  operations  from 
those  already  described.     Formerly  500  inches  were  run,  in  four  streams 
of  2;}  inches  in  diameter  each,  requiring  a  man  to  each  stream.     Through 
these  streams  water  could  be  etfectively  throwu  more  than  100  feet; 
but  the  improved  nozzles  will  do  execution  at  200  feet,  dispense  with 
the  labor  of  two  men,  insure  safety  of  human  life  in  case  of  the  banks 
suddenly  cav  ing — which  may  be  always  anticipated  here  from  the  height 
of  the  bank  and  the  softness  of  the  dirt — and  will  run  oil*  100  per  cent, 
more  dirt  than  the  same  amount  of  water  run  through  2^  inch  nozzles. 
This  immense  body  of  water  is  conducted  from  the  ditch   to  the  dis- 
tributor in  iron  pipes  500  feet  in  length,  having  a  diameter  of  27  inches 
at  the  discharge-box.    The  pressure  is  so  great  that  the  strongest  dis- 
tributors, made  of  cast  iron  ^  inch  thick,  are  required,  and  these  some- 
times burst.    Messrs.  Brogan  &  Co.  will  open  tliis  ground  next  season 
through  their  new  sluice-tunnel,  1,200  feet  in  length.    This  tunnel,  which 
is  40  feet  above  bed-rock  at  its  starting  point,  and  probably  100  at  its 
terminus — the  ground  getting  deeper  as  it  runs  back  in  the  hill — will  be 
continued  700  feet  farther  until  it  reaches  the  back  line  of  their  ground. 
Indiana  Hill  Cement  Mining  Company, — The  only  cement  mining  car- 
ried on  here  is  by  the  Indiana  Hill  and  Mining  Company  at  the  lower 
end  of  the  district.    This  company  commenced  operations  several  yeai-s 
since  at  a  point  where  the  ancient  channel  bed-rock  is  broken  oft'  and 
denuded  by  the  deep  gorge  through  which  runs  the  North  Fork  of  the 
American  River.    This  company  have  ground  1,600  feet  in  length  by 
about  400  feet  in  width.    The  width  gf  the  channel  at  this  i)oint  is 
undefined,  and  extends  for  several  hundred  feet  on  either  side  of  this 
company's  ground ;  or  perhaps  there  is  a  confluence  of  two  channels 
here.    The  claim  is  worked  through  a  tunnel  200  feet  in  length,  20  feet 
in  width,  and  10  feet  in  height,  from  which  drifts  have  been  run  and 
extensive  breastings  made.    Although  10  feet  in  height  of  pay  has  been 
taken  out,  there  is  milling  cement  left  overhead.    The  tunnel  is  run  on 
the  bed-rock,  and  drains  the  ground  as  it  progresses.    The  car-loads  of 
cement  are  run  out  on  a  tramway  a  distance  of  GOO  feet  from  the  mouth  of 
the  tunnel  to  the  mill  of  the  company.    This  is  an  eight-stamp  mill,  run 
by  a  *^  hurdy-gurdy''  wheel  8  feet  in  diameter,  using  75  inches  of  water 
under  a  pressure  of  75  feet,  and  has  a  crushing  capacity  of  thirty  to 
thirty-six  tons  per  day,  according  to  the  hardness  of  the  cement.    The 
cost  of  the  milling  and  mining  will  probably  not  exceed  $1  50  per  ton. 
The  claimSs  worked  very  skillfully  and  economically.    The  occurrence 
of  large  boulders  and  the  hardness  of  the  cement  renders  expensive 
timbering  unnecessary.    Very  little  water  has  been  met  with,  and  that 
runs  oft'  by  the  tunnel.    The  oflicers  decline  at  present  giving  a  state- 
ment of  their  receipts  and  expenses.    Twenty  men  are  employed,  and 
rumor  says  the  company  is  clearing  $100  per  day  over  expenses. 

It  is  estimated  that  $20,000,000  in  gold  have  been  taken  out  from  the 
vicinity  of  Forest  Hill  alone,  and  that  an  abundance  of  water  would  re- 
vive tlie  placer-mining  interest  in  that  and  adjacent  districts,  and  render 
claims  profitable  that  are  now  worthless.  The  principal  mining  towns 
are  Iowa  Hill,  Damascus,  Todd's  Valley,  Michigan  Bluft',  and  Forest 
Hill.  Michigan  Bluflf  is  on  the  Middle  Fork  of  the  American,  and  pos- 
sesses a  large  body  of  hydraulic  ground,  with  an  average  depth  of  over 
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200  feet.  The  principal  interest  of  Forest  Hill  is  in  cement  mining. 
The  cement  is  mined  by  tunnels,  and  drifts  run  under  the  lava  crust, 
and  crushed  by  mills.  This  branch  of  mining  has  not  been  actively 
prosecuted  for  the  past  year,  for  want  of  capital,  although  there  is  much 
iinworked  ground.  Four  mills  are  idle ;  one  working  regularly,  and 
one  at  intervals ;  and  six  or  eight  hydraulic  claims  worked  on  a  small 
scale.  The  product  of  Forest  Hill  district  for  1870  will  slightly  exceed 
$200,000.  At  Bjith,  near  Forest  Hill,  there  is  a  claim  which  is  an  ex- 
ception to  the  general  rule  of  the  "  pay  "  dirt  lying  nearest  the  bed  rock. 
In  this  claim  the  pay-lead  is  many  feet  above  the  bed-rock — in  some 
places  150  feet — and  is  confined  in  a  very  thin  streak  from  six  to  six- 
teen inches  in  thickness,  very  hard,  and  of  a  rusty  appearance.  This 
lead  runs  almost  on  a  level  into  the  hill  for  several  thousand  feet,  and 
has  been  worked  with  regular  and  profitable  results  for  three  thousand 
feet. 

Dr.  Henry  De  Groot,  of  the  San  Francisco  Commercial  Herald,  who 
visited  this  region  in  the  fall  of  1870,  s[)eaks  of  its  resources  as  follows : 
"  There  are  many  claims  still  unopened,  aftbrding  opportunities  for  the 
profitable  investment  of  millions  of  dollars  on  this  divide;  and  yet  the 
whole  is  an  industrial  waste,  notwithstanding  the  San  Francisco  capital- 
ist can,  any  day,  alter  having  taken  his  breakfast,  ride  with  the  utmost 
comfort  and  at  small  cost  into  the  very  heart  of  this  district,  in  time  to 
take  his  supper.  In  making  this  brief  and  pleasant  journey  he  will  pass 
over  such  treasures  of  gold  lying  just  a  little  beneath  his  feet,  as  he 
would  never  see-  upon  the  bank  counters  or  in  the  capacious  vaults  of 
the  Mint.  It  fills  one  with  amazement,  after  examining  a  stretch  of 
country  like  that  extending  from  Todd's  Valley  to  Last  Chance,  that  it 
should  be  so  neglected,  with  the  evidence  of  its  opulence  almost  in  siglit. 
Ten  thousand  men  could  find  remunerative  employment  here  for  years, 
without  exhausting  these  deposits,  which  could  be  so  easily  reached, 
and  could  hardly  fail  to  prove  immensely  profitable." 

Between  the  North  and  Middle  Forks  of  the  American. — The  country 
between  the  North  and  Middle  Forks  of  the  American  River  is  an 
elevated  mountainous  region,  no  part  of  which  is  less  than  3,500 
feet  above  the  level  of  the  sea.  The  whole  country  is  cut  up  by 
ravines  and  tremendous  caiions  of  great  depth  and  grandeur,  and  pre- 
sents features  of  natural  scenery  rarely  equaled,  even  in  (California. 
This  scenery  lia«  been  graphically  described  by  Bayard  Taylor  in  ''At 
Home  and  Abroad.^  This  region  contains  probably  one  hundred  sc]uare 
miles  of  mining  ground,  the  greater  part  of  which  is  covered  by  lava 
and  volcanic  matter,  and  is  opened  and  mined  through  tunnels.  Mining 
operations  have  not  been  extensively  carried  on  since  1800,  when  the 
following  amounts  of  gold  dust  were  shipped  through  the  express  ofiices 
of  the  principal  towns.  The  figures  are  from  the  books  of  W.  Van  Vec- 
tor, assessor  for  that  year : 

Forest  HiU $367,000  00 

Todd^s  VaUcy 148,482  00 

Michigan  Bluff 400,000  00 

Iowa  HiU 163,G33  92 

Total 1,079,115  92 


Add  to  this  twenty  per  cent,  for  dust  carried  off  to  other  localities, 
and  we  have  a  product  of  $1,414,939  10. 

The  country  between  these  rivers  is  but  scantily  supplied  with  water, 
most  of  the  districts  being  limited  to  a  supply  of  1,000  inches,  and  even 
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this  cannot  be  depended  upon  for  more  than  a  few  months  in  the  year. 
Should  Colonel  Von  Schmidt's  magnificent  enterprise  of  tapping  Lake 
Tahoe,  and  bringing  its  waters  through  this  region  to  the  foot-hills,  and 
thence  to  San  Francisco,  be  completed,  we  may  look  for  a  renewal  of 
mining  operations  here  which  will  revive  the  flush  times  of  '49-'50. 

The  object  of  the  Lake  Tahoe  Water  Company  is  to  supply  with 
water  a  large  portion  of  the  central  part  of  the  State,  comprising  the 
best  mineral  and  agricultural  lands  of  California,  besides  supplying 
some  of  the  principal  towns.  An  act  of  Congress  has  granted  all  the 
privileges  required  for  right  of  way,  and  the  company,  under  the  man- 
agement of  Colonel  A.  W.  Von  Schmidt,  as  chief  engineer,  is  now  pro- 
ceeding energetically  with  the  work.  Lake  Tahoe  is  situated  among 
the  summits  of  the  Sierra  Nevadas,  in  the  easterly  part  of  Placer 
County,  at  an  elevation  of  6,000  feet  above  sea  level,  and  has  an  almost 
unlimited  depth — soundings  having  been  made  with  a  l,500foot  line 
without  touching  bottom.  Its  greatest  length  is  twenty-eight  miles, 
and  the  area  of  the  lake  is  estimated  at  two  hundred  and  fSty  square 
miles.  One  foot  in  depth  of  this  surface  would  give  a  daily  supply  for 
the  year  of  13,748,252  gallons.  If  required,  the  lake  can  be  raised  six 
feet  by  a  small  dam  at  its  outlet,  and  can  be  drawn  six  feet  below  its 
present  surface— which  would  give  12  feet  of  water  from  the  entire  sur- 
face of  the  lake,  or  164,899,024  gallons  per  day.  But  should  the  com- 
pany take  all  the  water  that  discharges  itself  from  the  outlet  now  run- 
ning down  the  Truckee  River,  and  supplying  the  lumber  region  of 
Truckee  and  the  mills  at  Reno,  Nevada,  there  still  would  be  more  water 
in  the  river  below  than  can  possibly  be  used,  for  the  reason  that  so 
many  large  streams  enter  below  the  point  of  the  dam.  The  dam  has 
already  been  constructed  at  the  outlet  of  Tahoe  into  the  Truckee — ^for  a 
distance  of  four  miles.  In  the  spring  the  tunnel  will  be  commenced, 
running  through  the  Sierras  in  a  westerly  direction  for  a  distance  of 
three  miles.  At  this  point  the  water  will  be  turned  into  the  North  Fork 
of  the  American  River,  and  will  follow  the  bed  of  the  river  for  a  distance 
of  twenty-five  miles.  The  water  will  be  diverted  from  the  river  on  the 
Auburn  side,  and  carried  to  that  town  by  a  canal.  From  Auburn  it  is 
proi)osed  to  bring  the  water  to  San  Francisco,  Sacramento,  Vallejo, 
Oakland  and  other  localities. 

Iowa  Hill  and  vicinity. — ^The  town  of  Iowa  Hill  is  on  the  summit  of 
the  mountain  range  which  forms  the  east  bank  of  the  North  Fork  of  the 
American  River.  The  interest  here  is  hydraulic  washing  and  cedent 
mining.  The  hydraulic  mining  can  only  be  carried  on  for  a  brief  season 
iu  each  year,  as  the  four  ditches  which  supply  the  place,  none  of  which 
are  over  six  miles  in  length,  will  not  furnish,  in  the  aggregate,  over  1,000 
inches  of  water  in  the  best  season — less  than  is  run  in  one  set  of  claims 
at  Gold  Run  on  the  opposite  side  of  the  river.  Two  large  cement  mills 
are  running — the  Columbia,  twenty  stamps,  (steam,)  at  Monona  Flat, 
and  the  Morning  Star,  twenty  stamps,  (steam,)  near  Wisconsin  Hill. 
The  latter  claim  has  5,000  feet  on  what  appears  to  be  a  blue  lead  chan- 
nel, and  has  been  a  profitable  enterprise  tor  many  years — the  owners, 
however,  are  somewhat  reticent  as  to  their  operations,  and  we  can  fur- 
nish no  statistics.  Many  other  milling  enterprises  have  been  abandoned, 
as  it  is  believed  most  of  the  ground  can  be  more  profitably  worked  by  the 
hydraulic  process  when  water  in  sufiicient  quantities  shall  be  brought  in. 

The  gold  product  for  the  past  three  years,  based  on  purchases  and 
shipments  by  J.  W.  Chinn,  agent  of  Wells,  Fargo  &  Co.,  has  been  as 
follows : 
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1868 $185,000 

1869 162,000 

1870,  (June  to  October — a  very  dry  seasoD) 69, 550 

Balance  of  year  1870 — estimated 10, 000 

426,550 
Add  20  percent,  for  dust  sold  elsewhere 85,310 

Total 511,860 


We  have  a  total  product  here,  allowing  for  overestimates,  of  at  least 
$500,000,  and  comparing  these  returns  with  the  limited  quantity  of  dirt 
washed  off,  on  account  of  the  scarcity  of  water,  1  am  inclined  to  the 
belief  that  the  ground  here  pays  a  very  high  rate  per  cubic  yard — prob- 
ably over  20  cents.  The  miners  here  look  with  anxiety  to  the  comple- 
tion of  the  Lake  Tahoe  Water  Company's  works,  which  will  give  them 
a  steady  and  unfailing  supply  of  water — the  amount  of  ground  here 
being  almost  unlimited  in  extent. 

As  the  ancient  river  bed  known  as  the  Blue  Lead  is  abruptly  broken 
off  by  the  deep  canon  of  the  North  Fork,  at  Indiana  Hill,  opposite  Mo- 
nona Flat,  and  distant  not  more  than  two  miles  in  an  air  line,  we  might 
expect  to  lind  its  continuation  on  this  side  of  the  river.  Such  is  not  the 
case,  however ;  and  if  it  exists,  it  has  not  been  sufficiently  developed  to 
prove  its  identity.  Extensive  hydraulic  operations  at  Iowa  Hill  and 
Wisconsin  Hill  seem  to  favor  the  theory  of  a  wide  expanse  of  water 
with  rapid  currents,  depositing  beds  of  gravel  in  basins  and  depressions 
of  the  bed  rock,  rather  than  to  an  ancient  channel  system  so  plainly  in- 
dicated on  the  west  side  of  the  river.  It  is,  however,  highly  probable 
that  the  Blue  Lead  channel  of  Indiana  Hill  will  be  found,  as  we  learn 
that  experienced  miners  are  prospecting  for  it  higher  up  the  river. 

The  Great  Canon  of  the  North  Fork. — This  canon  is  ten  or  twelve  miles 
long,  with  a  depth  of  from  1,800  feet  to  2,200  feet,  rarely  exceeding 
2,0<K)  feet  in  width,  from  summit  to  summit  of  its  inclosing  mountain 
walls.  The  mountain  sides,  rising  abruptly,  and  the  river  winding  in 
serpentine  folds,  gives  the  observer  with  every  turn  a  fresh  view,  which 
seems  to  excel  in  wildness  and  sublimity  that  which  he  has  been  gazing 
on  in  awe  and  astonishment.  Bayard  Taylor  thus  describes  the  view  of 
this  canon  at  its  westerly  extremity,  as  presented  from  the  Illinoistown 
and  Iowa  Hill  trail :  "  As  we  approached  the  North  Fork  of  the  Ameri- 
can, a  far  grander  chasm  than  any  we  had  yet  encountered  yawned  be- 
fore us;  the  earth  fell  sheer  away  to  an  unknown  depth  (for  the  bottom 
was  invisible,)  while  a  mighty  mountain  wall,  blue  with  the  heated  haze 
of  noonday,  rose  beyond,  leaning  against  the  sky.  Far  to  the  east  a 
vision  of  still  deeper  gorges,  overhung  by  Alpine  peaks,  glimmered 
through  the  motionless  air.'' 

Kiver  mining  is  still  prosecuted  on  the  banks  and  bars  of  this  stream, 
principally  by  Chinese,  of  whom  there  are  several  camps  in  the  great 
canon,  between  Jehovah  Gap  and  Cape  Horn.  The  breakage  of  the 
great  ancient  river,  whose  bed  was  nearly  2,000  feet  above  the  present 
water  level  of  the  American  Eiver,  has  scattered  its  contents  throughout 
this  canon,  where  they  have  lodged  against  projecting  x)oints  of  the 
banks  and  become  in  the  course  of  time  as  hardly  compacted  and  ce- 
mented as  in  its  original  bed.  Inclines  and  drifts  are  run  in  these  gravel 
banks,  and  o])erations  conducted  until  the  rising  of  the  river  in  winter 
drives  out  the  miners.  At  Green  Valley,  a  few  miles  above  the  cailon, 
nuggets  of  washed  gold  of  great  size — some  as  large  as  pigeon-eggs — 
have  been  found  in  abundance  in  a  shaly  blue  clay,  which  is  described 
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as  presenting  the  appearance  of  having  been  the  former  bed  of  the 
American  Kiver — running  parallel  to  it  and  not  more  than  50  feet  above 
its  present  bed.  These  "  strikes"  are  of  almost  annual  occurrence  in 
this  locality. 

SIEEBA  COUNTY. 

The  limited  time  at  my  disposal  and  the  lateness  of  the  season  did 
not  admit  of  a  visit  to  this  countj'.  For  all  the  information  embodied 
in  the  following  letter,  I  am  indebted  to  Mr.  E.  Spaulding,  for  many 
years  county  surveyor  of  that  county,  who,  in  the  prosecution  of  his 
official  duties,  has  gained  an  extensive  knowledge  of  the  mining  resources 
of  Sierra  county : 

"  Deep  placer  mining  in  this  county  is  principally  confined  to  the  Blue 
Lead,  which  extends  through  the  county  parallel  to  the  main  range  of  the 
Sierra,  and  at  right  angles  to  the  present  streams.  This  body  of  blue  gravel 
is  usually  covered  several  hundred  feet  deep  with  volcanic  debris,  and  is 
about  half  a  mile  wide  and  fifty  feet  deep.  The  portion  that  pays  for  work- 
ing is  usually  about  three  or  four  hundred  feet  wide,  and  from  one  to  three 
feet  deep,  lying  on  and  near  the  bed-rock.  Very  little  of  this  deposit 
has  been  worked  by  hydraulic  process ;  the  principal  method  has  been 
to  work  through  tunnels,  shafts,  and  inclines.  When  raised  to  the  sur- 
iaee,  the  gold  is  easily  washed  out  of  the  gravel  through  sluice-boxes. 
A  few  miners  are  receiving  small  returns  for  working  portions  of  the 
deposit  that  were  once  considered  worthless,  and  for  working  over  again 
portions  that  paid  very  large  returns  for  working  before.  There  is  about 
two  miles  of  the  deposit  between  Forest  City  and  Eock  Creek  that  hjis 
not  been  worked,  owing  to  a  want  of  drainage  at  the  Rock  Creek  end 
and  at  the  Forest  City  end,  which  is  owned  in  small  tracts,  too  small  to 
justify  the  individual  companies  in  opening  it.  At  present  the  North 
Fork  Mining  Company,  an  incorporated  company,  whose  place  of  busi- 
ness is  at  Forest  City,  own  over  a  mile  of  mining  ground,  and  have  a 
tunnel  in  progress  that  will  strike  the  deposit  at  about  3,000  feet  from 
the  place  of  beginning.  This  is  one  of  the  most  promising  mines  in 
Sierra  County.  The  Kock  Creek  end  of  the  deposit  is  owned  by  the 
Adellia  Company — not  working.  At  Fir  Cap  there  are  two  companies 
receiving  good  returns  for  their  work.  At  Morristown  and  Cold  Canon 
the  deposit  is  worked  out.  At  the  towns  of  Howland  Flat,  Gibsonville, 
and  Whiskey,  the  deposit  is  wider,  and  pays  less  than  at  poibts  where  it 
is  narrow.  The  width  of  the  deposit  and  the  regular  yield  gives  a  per- 
manence to  the  work  being  done  at  these  towns,  and  at  present  rates  of 
progress  it  will  probably  take  ten  years  to  work  out  the  deposit.  North 
of  the  North  Yuba  Eiver,  and  parallel  to  the  Blue  Lead,  and  about  three 
miles  below  or  west  of  it,  are  located  the  towns  of  Eureka,  St.  Louis, 
and  Port  Wine.  The  deposits  at  these  towns  have  been  worked  by 
hydraulic  process,  and  with  the  exception  of  about  one  claim  at  each 
town,  that  will  yield  good  returns  for  two  or  three  years  to  come,  the 
ground  is  worked  out.  There  is  a  deposit  lying  between  Middle  and 
North  Yuba  Rivers,  and  parallel  to  the  Blue  Lead,  and  about  eight 
miles  above  or  east  of  it,  marked  by  mining  camps,  among  which  are 
the  towns  of  American  Hill  and  Nebraska ;  this  deposit  may  be  consid- 
ered exhausted.  The  towns  of  Pike  City,  Indian  Hill,  Brandy  City, 
and  Scales  district,  and  intervening  camps,  mark  the  course  of  a  deposit 
that  extends  through  the  county  parallel  to  the  Blue  Lead,  and  about 
twelve  miles  below  or  west  of  it.  This  deposit  has  been  principally 
worked  by  hydraulic  process.'^ 

I  am  under  obligations  to  Mr.  L.  E.  Crane,  superintendent  of  the 
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Alleghany  City  Gold  Mining  Company,  Alleghany  City,  Sierra  County, 
for  the  following; 

Smith's  Flat,  the  development  and  subsequent  exhaustion  of  which  as 
a  placer  deposit  led  naturally  to  hydraulic  minhig  first,  and  next  to  the 
conception  and  prosecution  of  the  idea  of  following  the  gravel  into  the 
mountain  by  means  of  tunnels,  lies  to  the  south  of  Downievillc,  Sierra 
County,  about  eight  miles. 

The  place  was  named  in  honor  of  the  discoverer  of  the  diggings,  who, 
following  a  ravine  up  the  mountain  side  from  Kanaka  Creek,  and  tak- 
ing a  fortune  out  as  he  went,  reached  a  bench  formation  situated  half- 
way from  creek  to  summit,  and  opened  on  the  southerly  edge  of  one  of 
the  richest  phicer  deposits  ever  worked  in  Calitbrnia.  This  was  in 
18o0-'51 ;  and  a  prosperous  mining  camp  attested  the  value  of  the 
ground  during  the  period  of  its  working.  No  vestige  of  the  camp  re- 
mains, but  the  town  of  Alleghany — with  its  outlying  suburb,  Cumber- 
land— has  since  grown  into  and  maintained  its  existence  in  the  close 
vicinity. 

The  first  tunnel  which  entered  the  mountain  was  commenced  early  in 
1853,  and  was  named  the  "  Packard,'^  from  Dr.  Packard,  one  of  its  pro- 
jectors and  owners ;  it  still  retains  its  name,  and  is  yet  used  to  work 
through,  the  gravel  paying  fair  wages  to  work  again,  and  an  occasional 
bit  of  undisturbed  ground  being  discovered  and  worked  very  profitably. 

The  Packard  tunnel  paid  from  the  start.  No  assessment,  beyond  the 
light  contributions  necessary  to  a  commencement,  were  called  for,  and 
the  ow^ners  received  large  individual  fortunes  from  dividends.  This 
was  owing  to  the  fact  that  no  *'  rim  rock"  was  encountered,  but  the  tun- 
nel was  in  the  gravel  of  the  famous  Blue  Lead  from  the  time  of  erecting 
the  first  set  of  timbers.  Whether  the  absence  of*  rim  rock  may  be  ac- 
cepted as  conclusive  evidence  that  the  Blue  Lead  debouched  from  the 
mountain  at  this  point,  winding  southerly  through  Chip's  Flat,  Minne- 
sota, Moore's  Flat,  etc.,  is  by  no  means  certain,  but  no  other  probable 
outlet  for  it  has  been  noticed. 

.  Following  the  Packard,  and  stimulated  by  prospects  that  were  almost 
certainties,  came  the  "  Alleghany,"  "  Pacific,"  "  Knickerbocker,"  "  Bay 
State,"  *'  New  York,"  "  Red  Star,"  ''  Excelsior,"  "  Masonic,"  "  Jenny 
Lind,"  "  Hooking  Bull,"  "  Buckeye,"  "  Blue  Tunnel,"  "  ClippeV,"  and 
other  companies — the  famous  "Live  Yankee"  penetrating  the  same 
mountain,' but  from  the  westerly  instead  of  easterly  side.  The  histories 
of  these  companies  were  uniformly  the  same;  the  tunnels  penetrated 
the  rim  rock,  the  gravel  on  the  front  of  the  lead  was  w^orked  at  great 
profit,  and  when  the  main  Blue  Lead  was  reached,  it  was  necessary  to 
sink  an  incline  and  effect  drainage  by  means  of  pumping.  This  method 
of  working  was  expensive,  diflicult,  and  necessarily  far  from  thorough 
or  exhaustive ;  yet  the  yield  of  gold  was  enormous,  and  the  mines  were 
considered  very  valuable  by  their  ow  ners. 

From  the  claims  of*  the  "  Fremont,"  "  Knickerbocker,"  and  "  Masonic," 
were  taken  respectively  the  sums  of  $41),000,  $90,000,  and  $60,000  in 
the  space  of  a  month,  and  it  was  not  difficult  for  any  of  the  clain\s  to 
procure  credit  lor  almost  unlimited  supplies  and  monej'.  Tliat  every 
owner  connected  with  either  of  the  tunnels  wa^  not  greatly  enriched, 
wa^s  owing  more  to  the  fact  that  they  all  became  entangled  in  expen- 
sive litigation  regarding  boundaries,  and  that  much  of  what  might  have 
been  profit  went  to  pay  lawyers  and  witnesses,  than  to  any  other  cause. 
It  is  one  of  the  unwritten  jokes  of  the  vicinity  that,  on  the  occasion  of 
one  of  these  trials  of  title  at  Downieville,  an  honest  miner  gave  testi- 
mony descriptive  of  the  situation  and  course  of  the  Blue  Lead.    He 
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traced  it  as  far  north  as  that  town,  and  when  the  attorney  asked  him, 
"  Where  does  it  go  from  here  1^  he  replied,  »*  I  think  it  comes  right  into 
the  court-house  here  and  don't  go  no  further  I'' 

Not  one  of  these  companies  has  worked  out  the  ground  reached  by 
their  tunnels.  Various  causes  combined  to  induce  cessations  of  work  ; 
mining  excitements  in  distant  localities  attracted  owners  away ;  tunnels 
became  first  dilapidated,  then  ruined,  and  in  1858-'59  the  end  of  excit- 
ing rush  and  competition  had  been  reached,  and  many  of  the  claims 
were  lying  untouched.  In  several  of  them,  however,  work  was  still 
done  by  men  who  had  succeeded  to  proprietorship,  and  it  was  proved 
that  even  ground  which  had  cmce  been  worked  would  pay  in  the«e  days 
of  cheaper  supplies  and  lower  wages.  In  October,  1870,  the  owners  of 
the  "  New  York''  claim  discovered  a  very  rich  deposit  of  gravel,  which 
had  been  passed  under  by  the  original  tunnel  when  on  its  course  to  the 
channel.  The  weekly  yield  from  this  deposit  where  it  was  first  opened 
was  104  ounces  ($1,846)  from  the  gravel  got  out  by  "four  men  at  the 
pick."  Its  extent  is  not  yet  fully  determined,  but  enough  has  been  pros- 
pected to  denote  that  there  is  a  very  large  body  of  it.  In  1868  several 
of  the  claims,  with  portions  of  others,  were  purchased,  and  are  now 
being  developed  and  worked  by  an  incorporated  company  known  as  the 
"Alleghany  Consolidated  Gold  Mining  Company."  A  tunnel  was  pro- 
jected that  should  be  low  enough  to  afford  sure  drainage  for  all  the 
ground  it  was  designed  to  work,  and,  indeed,  low  enough  to  drain  the 
Blue  Lead  at  any  point  in  the  mountain.  It  was  commenced  near  the 
starting-point  of  the  Blue  Tunnel,  the  course  of  which  it  followed  for 
900  feet,  at  which  point  it  deviated  to  the  east  sufficiently  to  leave  20 
feet  between  them.  In  December,  1870,  this  tunnel  was  near  2,000  feet 
into  the  mountain,  and  was  close  in  the  vicinity  of  a  large  body  of  un- 
worked  gravel  of  the  Blue  Lead.  It  is  a  key  to  the  entire  mountain, 
and  there  are  strong  probabilities  that  it  will  soon  develop  into  a  rich 
paying  claim. 
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CHAPTER    II. 
NEVADA. 

THE  COMSTOCK  MINES. 

The  aggregate  yield  of  the  mines  on  the  Comstock  lode  was  con- 
siderably greater  for  the  year  1870  than  for  1869,  closely  approximating, 
indeed,  the  production  of  1868 ;  and,  during  the  latter  pait  of  the  year, 
the  amount  disbursed  in  dividends  was  notably  large.  This  is  partly 
due  to  the  fact  that  a  few  companies  extracted  large  quantities  of  ores, 
the  costs  upon  whif.h  were  kept  low  by  the  large  scale  of  operations. 
Thus  the  Chollar-Potosi  produced  the  enormous  sura  of  $2,627,938, 
of  which  $658,000  was  paid  out  in  dividends,  and  the  Hale  and  Norcross, 
producing  $1,708,281,  paid  out  $512,000  in  dividends.  The  advantages 
of  the  Virginia  and  Truckee  Railroad  have  been  very  evident  in  the 
cheapening  of  freights  and  timber.  The  explorations  of  the  Bullion, 
Imperial,  and  Ophir  have  been  barren  of  results  up  to  the  end  of  the 
year;  on  the  other  hand,  the  deep  workings  of  the  Gould  and  Curry, 
Yellow  Jacket,  and  Crown  Point,  have  furnished  much  reason  for 
encouragement  as  to  the  future.  Of  especial  significance  is  the  discovery 
in  the  latter  mine,  at  the  close  of  the  year,  and  at  the  deepest  level,  I 
believe,  ever  reached  upon  the  Comstock  lode,  of  a  new,  large,  and 
valuable  bodv  of  ore,  which  is  apparently  disconnected  with  any  other 
hitherto  worked.  The  San  Francisco  Weekly  Stock  Circular  quotes 
from  a  letter  dated  January  15,  concerning  this  discovery,  as  follows: 

The  winze  iu  the  soft  ledge  at  cross-cut  No.  1,  on  the  1,100  Jevel,  is  down  on  the  line 
of  the  incline,  following  the  west  clay,  44  feet.  The  face  of  it  is  in  clear  bright-looking 
qnartz,  showing  spot*  nere  and  there.  The  entire  face  on  the  raise  of  the  east  body, 
from  cross-cut  No.  1, 1,100  level,  is  in  ore  that  will  mill  $.50  per  ton.  The  character 
of  the  ore  is  black  sulphurets  and  chlorides  mixed  through  it.  The  incline  raise  is 
four  feet  high,  and  it  is  safe  to  calculate  that  the  ore  extends  two  feet  beyond,  making 
an  ore  body  six  feet  in  width.  The  mine  has  never  been  prospected  in  this  section 
from  the  1,100  level  up  to  the  300,  and  while  this  ore  body  may  and  doubtless  will  vary 
in  size  and  quality,  there  is  no  doubt  but  that  it  will  prove  an  extensive  body  of  ore. 
The  improvement  in  the  quality  and  extent  of  the  raise  occurred  at  a  point  30  feet  up 
from  track  floor. 

I  learn  that  subsequent  developments  still  further  enhanced  the 
importance  and  extent  of  this  discovery,  and  I  regard  it  as  a  striking 
demonstration  of  the  continuance  of  ore-bearing  character  on  this  vein 
in  depth.  Especial  significance  is  attached  to  the  fact  that  the  level  in 
which  this  body  has  been  struck  is  but  three  or  four  hundred  feet 
above  that  of  the  proposed  Sutro  tunnel — the  1,100  feet  level  of  the 
Crown  Point  being  1,563  feet  below  the  croppings  of  the  Gould  & 
Curry.  (According  to  the  Virginia  Enterprise,  the  Sutro  tunnel  level 
would  coincide  with  the  1,300  foot  level  of  the  Crown  Point;  but  this 
is  probably  erroneous,  since  Mr.  Carlyle's  8ur\'ey  makes  the  tunnel 
intersect  the  Savage  claim  1,922  feet  below  the  floor  of  the  Savage 
works,  or  about  l,9t)0  feet  below  the  croppings  of  the  Gould  &  Curry. 
The  rise  in  drifting  6,900  feet,  from  Savage  through  Crown  Point,  would 
not  be  more  than  6  feet.)  Since  much  doubt  has  beeji  thrown  upon 
the  enterprise  of  Mr.  Sutro,  on  account  of  the  alleged  barrenness  of 
the  Comstock  in  depth,  it  is  fortunate  that  this  development  has 
occurred  in  time  to  encourage  the  prosecution  of  the  much-needed 
deep  tunnel. 
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This  tnnnel  is  now  in  process  of  construction,  and  has  been  carried  in 
about  1,900  feet,  through  various  alternations  of  rock,  and  several  veins, 
none  of  which,  so  far  as  I  am  aware,  have  been  prospected.  A  good 
deal  of  water  has  been  met  with,  which  may  be  considered,  so  far  as  it 
goes,  a  favorable  indication  of  the  existence  of  fissure-veins  in  the  neigh- 
borhood, though,  at  the  inconsiderable  depth  thus  far  attained,  the  sig- 
nificance of  its  occurrence  is  not  important.  My  opinion  a«  to  the  ne- 
cessity and  value  of  this  tunnel  remains  unchanged,  except  so  far  as  it 
has  been  strengthened  by  recent  developments  upon  theComstock.  Asa 
means  of  exploring  that  vein  to  a  depth  heretofore  unattained  in  metal- 
mining,  it  will  be  indispensable.  Some  of  the  shafts  in  the  Comstock 
are  now  approaching  the  level  of  the  tunnel-survey;  but  the  expense 
and  difficulty  of  going  deeper  will  be  well  nigh  insurmountable,  without 
an  adit  as  a  new  basis  of  operations.  The  efiect  of  a  tunnel,  adequate 
for  drainage,  transportation,  and  ventilation,  is  to  create  a  new,  artifi- 
cial surface,  with  the  added  advantage  of  a  hydraulic  power,  measured 
by  the  quantity  of  water  and  the  height  of  its  fall  above  the  tunnel  level. 
A  few  months  ago,  suggestions  of  this  nature  were  met  with  the  reply 
that  the  Comstock  shafts  were  not  finding  ore  in  depth,  and  that  nobody 
was  likely  to  desire  to  go  much  dteper  in  barren  ground.  In  successive 
reports  I  have  uniformly  regarded  this  barren  ground  as  a  zone,  beyond 
which  ore  bodies  would  again  be  found ;  and  this  opinion  is  now  so  far 
confirmed  that  I  presume  no  one  will  now  discourage  further  explora- 
tions in  depth,  up  to  the  limits  of  mechanical  practicjability. 

As  it  is  understood  that  Congi'ess  will  order  an  examination  of  this 
subject  by  a  commission  of  military  and  mining  engineers,  the  further 
discussion  of  it  upon  the  present  occasion  is  unnecessary.  The  report 
of  that  commission  would  be  rendered,  probably,  in  the  winter  of  1871. 
Meanwhile,  I  trust  that  the  tunnel  may  be  pushed  forward.  This  is 
one  of  the  few  localities  in  the  country  where  such  a  work  is  really  re- 
quired. 

The  prospects  of  the  Comstock  mines  are  certainly  better  than  they 
were  a  year  ago.  Prices  in  all  departments  have  never  been  so  reiison- 
able  as  now ;  and  the  general  economy  of  management  has  never  been 
better.  The  reserv  es  in  the  Chollar,  Hale  &  Norcross,  Savage,  and 
Yellow  Jacket  are  understood  to  be  still  large,  and  those  of  the  two 
former  are  in  their  lower  chambers.  The  Washoe  stocks  have  shown, 
in  a  general  advance  in  price,  the  effect  of  this  encouraged  aspect  of 
affairs. 

Among  the  casualties  of  the  year  were  two,  which  claim  particular 
attention,  as  indicating  special  sources  of  danger  in  the  mines  upon  this 
lode.  The  first  was  a  cave  between  the  800  and  900  foot  levels  of  the 
Yellow  Jacket  mine,  caused  by  a  flake  of  ore  and  vein  matter  falling 
from  the  hanging  wall.  Three  sets  of  timbers  in  length,  two  in  height, 
and  two  in  width,  were  crushed,  and  four  miners  were  buried  under  the 
mass.  The  following  extract  from  a  local  paper  vividly  descril^es  the 
vain  attempt  to  rescue  the  only  victim  who  was  not  immediately  killed: 

As  8oon  as  the  cavo  occurred  in  the  YeUow  Jacket  niine^  several  brave  men  from  the 
floors  below  hurried  up  the  ladders  to  the  rescue,  knowing  fuU  well  that  some  of  their 
comrades  must  bo  there,  and  in  need  of  immediate  help.  The  danger  was  great,  for  the 
timbers  were  stiU  cracking  and  pieces  of  ore  faUing;  yet  they  ventured  close  to  the 
ruins,  and  the  light  of  their  candles  revealed  one  man  jammed  among  the  debris,  and 
still  alive.  This  man  was  Hanson.  They  could  get  near  enough  to  touch  him,  and  he 
was  able  to  freely  converse  with  them.  A  heavy  timber  across  his  hips  and  others 
about  his  legs  held  him  fast.  Only  one  or  two  men  could  work  in  the  narrow  space 
at  a  time,  and  very  cautiously,  by  reason  of  danger  from  the  still  moving  mass.  They 
worked  with  saw  and  axe,  and  for  over  two  hours  the  poor  fellow  talked  with  them  as 
they  worked.    He  called  for  water,  which  they  gave  him  three  or  four  times.    He  was 
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in  great  pain,  bat  cool  and  Rensible  to  the  laat.  One  of  his  comrndes  bade  him  keep  np 
^ood  spirits,  and  they  would  have  him  out  shortly.  **Ah,  boys,"  said  he,  **j;ood  spirits 
18  Retting  playe4  out."  Then,  at  times,  in  his  agony,  he  would  beg  them  to  end  his 
snti'erings  by  splitting  his  head  with  the  axe.  At  last,  his  voice  could  be  heard  no 
longer,  and  on  examination  he  was  found  to  be  dead. 

The  system  of  timbering  employed  on  the  Comstock  lode  is  very  ex- 
pensive ;  and  it  is  hardly  practicable  to  renew  the  timbers,  so  lar^e  is 
the  amount  of  material  required.  The  extent  of  the  open  spaces  left  by 
stoping,  the  very  steep  dip  of  the  lode,  and  especially  of  the  ore-bodies 
in  it  which  are  removed,  and  the  impracticability  in  most  cases  ot  filling 
up  with  "  deads,"  or  leaving  sufficient  pillars  for  support,  necessitates  a 
vast  complex  of  heavy  morticed  timbering.  At  the  same  time,  the  care- 
lessness of  early  workings  has  left  large  quantities  of  low-grade  ore  in 
the  upper  levels,  so  that  the  companies  for  several  years  have  extracted 
ore  from  old  workings.  This  unfortunate  combination  of  circumstances 
makes  it  necessary  to  keep  open  portions  of  the  mines  which  might 
otherwise  be  abandoned.  The  great  expense  of  mining  in  this  district 
is  due,  next  to  the  cost  of  prospecting  for  ore-bodies,  to  the  necessity  of 
extensive  timbering;  and  the  same  cause  has  led  to  several  accidents, 
the  principal  of  which  was  the  disastrous  fire  in  the  Kentuck  and  Crown 
Point,  mentioned  in  a  former  report. 

Another  accident,  occurring  at  the  Hale  and  Norcross  mine  on  the 
24th  of  August,  was  more  directly  the  result,  in  my  opinion,  of  repre- 
hensible carelessness.    The  Gold  Hill  News  describes  it  as  follows : 

Thomas  Stanton  and  David  Ryan,  together  with  John  Cochran  and  Matt.  Sullivan, 
were  engaged  in  sinking  the  shaft  deeper.  An  empty  car  was  being  lowered  on  the 
cage;  when  near  the  top  of  the  shaft  the  heavy  bolt  connecting  the  brake-lever  with 
the  friction-band  around  the  brake-wheel  broke  square  otf.  The  consequence  was  that 
cage  and  car,  weighing  nearly  a  ton,  immediately  descended  with  frightful  velocity  to 
the  bottom  of  the  shaft,  which  is  1,200  feet  deep,  the  heavy  wire  cable  following  it 
just  as  fast  as  the  swiftly  revolving  reel  would  allow.  Indeed,  the  engineers  ran  out 
of  the  way,  expecting  every  instant  to  see  the  reel  and  brake-wheel  fly  into  fragments. 
They  say  a  perfect  stream  of  sparks  flew  from  the  friction- wheel  and  brake-strap 
nearly  to  the  ceiling.  Fortunately,  however,  the  flying  end  of  the  cabh',  as  it  left  the 
reel  and  dashed  down  the  shaft,  did  very  little  damage.  The  cage  and  car,  in  their 
descent,  passed  through  two  strong  platfom^s  of  heavy  timbers  a  foot  thick;  one  of 
them  about  45  feet  from  the  bottom,  and  the  other  only  10  or  12  feet  above  the  heads  of 
the  men,  passing  through  both  as  though  shot  from  a  cannon.  Stantcm  and  Kyan  were 
standing  erect,  or  nearly  so ;  therefore  they  were  both  crushed  down  to  instant  death, 
the  bodies  of  both  being  considerably  mutilated  and  broken.  Cochran  was  bent  over, 
working,  and  was  knocked  prostrate,  with  his  legs  under  the  cage,  but  the  other 
unfortunates  re<!eiviug  the  lull  force  of  the  falling  weight  saved  him,  and  he  escaped 
with  comparatively  light  injuries.  We  were  present  at  noon  to-day  while  Drs.  Webber 
and  Hall  were  making  a  surgical  examination  of  him  at  his  cabin.  They  found  the 
head  of  the  right  thigh  bone  fractured  at  the  hip  joint.  A  pick,  or  somethin«j  of  the 
sort,  had  also  evidently  been  driven  sin'eral  inches  into  the  fleshy  part  of  the  thigh  at 
the  under  side,  but  this  wound  was  not  considered  serious.  Sullivan,  the  fourth  man, 
was  working  beneath  another  compartment  of  the  shaft,  a  few  feet  distant;  therefore 
was  lucky  enough  to  escape  entirely  unhurt.  The  cable  fell,  coiled  among  the  deliris 
of  the  broken  platforms,  upon  the  car  and  cage  ;  therefore  it  was  quite  a  job  to  extri- 
cate the  dead  bodies.  The  bolt  broken  was  not  defective.  It  was  two  inches  in  diame- 
ter and  showed  no  flaw,  but  simply  a  square  break  of  good  solid  iron.  This  accident 
of  course  developes  the  now  evident  fact  that  a  two-inch  iron  bolt  was  not  strong 
enough,  yet  no  one  could  hardly  be  blametl  for  mismanagement;  it  was  a  purely  acci- 
dental circumstance,  and  one  of  those  unforeseen  calamities  continually  occuning  in 
our  mines.  Two  strong  brakes  instead  oC  one  might  be  used,  and  thus  the  recurrence 
of  a  similar  accident  prevented  in  the  future.  Engineering  invention  certainly  can 
contrive  some  sort  of  safeguard  to  apply  in  such  emergencies.  The  cage  was  of  the 
safety  pattern,  but  owing  to  the  tension  kept  upon  the  cable  the  safety  clutches  were 
not  free  to  act,  as  they  would  have  infallibly  and  efl'ectually  done  in  case  of  the  cable 
breaking.  We  append  this  hist  remark  by  reason  of  having  heard  several  persons  state 
this  was  not  a  safety  cage.  It  was,  and  a  very  good  one  at  that — so  strong  that  it  was 
but  little  injured  by  its  fall. 

It  seems  to  me  that  no  "  engineering  invention''  is  required  to  prevent 
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such  a  catastrophe.  This  case  is  but  oue  of  many  warnings  which  the 
Comstock  mines  have  furnished  against  the  practice  of  lowering  cages 
by  the  brakes  instead  of  unwinding  with  the  engine.  I  renieml^r  that 
for  several  years  it  was  the  rule  in  the  Gould  &  Ourry  mine  to  lower 
with  the  engine ;  and  during  that  time  not  a  single  accident  occurred  in 
the  shaft.  Lowering  by  the  brakes  is  letting  the  cage,  with  the  continu- 
ally increasing  weight  of  cable,  fall  down  the  shaft,  regulating  its 
descent  merely  by  the  brakes  upon  the  friction-wheel,  which  are  con- 
trolled by  a  long  lever,  reaching  to  the  station  of  the  engineer.  The 
inequality  of  the  pressure  of  a  man's  hand  upon  such  a  brake-gearing 
is  made  very  unpleasantly  evident  to  a  person  descending  in  the  cage 
by  a  surging  alternation  of  velocity,  as  the  momentum  of  the  fall  is  now 
allowed  to  accumulate  and  now  suddenly  checked.  In  lowering  cages 
which  do  Hot  carry  human  passengers,  less  care  is  exercised  in  regulat- 
ing the  velocity,  and  the  resulting  strains  upon  every  part  of  the  cable 
and  machinery  are  of  the  most  dangerous  character.  It  is  true  that  a 
simple  device  might  be  employed  to  stop  the  revolution  of  the  bobbin 
when  the  brakes  fail  to  act ;  but  it  would  be  far  better  to  avoid  drop- 
ping the  cages  in  this  way,  and,  by  lowering  steadily  with  the  engine, 
to  secure  a  uniform  instead  of  an  alternately  accelerated  and  retarded 
rate  of  descent. 

STATISTICS  OF  THE  MINES. 

The  following  statistics  are  offered  in  continuation  of  those  presented 
in  former  reports : 

Report  ofth4i  Belclierfor  the  year  ending  February  1,  1871. 

The  receipts  for  the  past  year  were  $278,541,  including  $204,253  from 
bullion  and  $72,095  from  assessments.  The  expenses  were  $277,017, 
the  leading  items  being  $123,214  for  crushing  ores  and  $85,388  for  labor, 
lea\ing  $024  cash  on  hand.  During  the  year  the  amount  of  ore  crushed 
was  11,353  tons,  yielding  an  average  of  $17  99,  at  a  cost  of  $10  85  per 
ton. 

Report  of  the  Oould  &  Curry  for  tlie  year  ending  November  30,  1870. 

RECEIPTS. 

From  23,499  tons  ore  worked  at  custom  miU $661,013 

Premium,  sale  of  slimes,  etc 6,891 

Sale  of  268  tons  of  ore 1,677 

Assessment  No.  7,  $15  per  share 72,000 

Assessment  No.  8,  $12^  per  share 60,000 

Sundry  mill  material  sold 11,:557 

Returned  freights  Virginia  and  Truckee  Railroad 5, 068 

Miscellaneous 1, 086 

Total 819,092 

DISBURSEMENTS. 

Cash  indebtedness  November  30, 1869 |29,934 

Dividends  to  stockholders .' 48,000 

Labor  at  mine 229, 399 

Timber  and  lumber 59,978 

Woml 33,175 

Iron,  hardware,  charcoal 16,387 

Machinery  and  foundery  work 6,676 

Candles 4,940 

Sundries  on  account  of  mine 14, 531 

Min  account 4,338 
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Bednoing  25,194  cons  ore,  custom  mill $302,063 

Taxes 6,637 

Exchange 2, 434 

General  expenses 22,211 

Interest 2,665 

Miscellaneous  items.... 8,882 

Total - -- 792  240 

Cash  on  hand  November  30, 1870 1... 26*,  852 

Total 819,092 


The  assets  of  the  company  aggregate  $203,614,  against  which  there 
are  liabilities  amounting  to  only  $2,629.  The  superintendent  reports 
24,305  tons  of  ore  taken  from  the  mine  during  the  year,  averaging 
$28  16  per  ton. 

The  president's  report  gives  the  following  comparisons  of  the  opera- 
tions of  the  mine  for  the  past  three  years : 


Year. 


1870 
1869 
1868 


Ore. 


Tbna, 
24,305 
15,879 
12,153 


Yield. 


|28  16 
26  30 
18  14 


Mining. 


Cost 

$6  82 

7  29 

3  73 


Milling. 


Cost 

$12  85 

13  08 

12  62 


Beport  of  the  Sale  &  Norcrossfor  the  year  ending  March  1, 1870. 

RECEIPTS. 

CashonhandFebTOary28,  1869 $137  74 

BulHon 1,321,018  77 

On  account  assessment  No.  34 18,840  00 

Premium  on  bullion 9,434  86 

Sundries 6,631  57 

Total 1,356,062  94 

DISBURSEMENTS. 

Assessment  No.  34  rescinded $20,800  00 

Mine  labor 267,084  50 

Mine  material 114,499  57 

Ore  reduction 567,808  20 

Salary 10,6.10  05 

Virginia  andTruckee  Railroad 25,000  00 

Dividend  account 192^,000  00 

Sundry  accounts 1 39, 847  55 

Cash  on  hand  February  28, 1870 118,392  47 

Total 1,.356,062  94 

Cash  assets 240, 182  45 

Property  assets .^..  214,646  85 

Total 454,829  30 

Liabilities 32,000  00 

Excess  of  aasets  over  liabilities :...  422,829  30 

H.  Ex.  10 7 
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Comparative  statement  of  cost  of  mining  a/nd  milling j  together  with  yield  of 

ore,  for  1868  and  1869. 

1868.  1869. 

Co9t  of  wood  per  cord $14  40  |13  09 

Coat  of  timber  per  M 28  40  28  29 

Cost  of  milling  ore  per  ton «... • 13  11  12  49| 

Yield  of  ore  per  ton 23  90  27  13f 

Paid  labor  per  ton  of  ore  extracted 9  01^           5  13^ 

Report  of  the  Yellow  Jacket  for  tlie  year  ending  July  1, 1870. 

Product  of  mine,  $1,779,229;  receipts  from  assessments,  $528,000 ; 
total  receipts,  $2,307,227.  Indebtedness  July  1, 1869,  $305,605 ;  expendi- 
ture during  the  year,  $1,722,725 ;  balance  on  hand  July  1, 1870,  $278,897, 
as  follows:  on  deposit,  $119,609;  due  on  railroad  account,  $129,056; 
supplies  on  hand  and  paid  for,  $30,332 ;  total,  $278,897;  and  to  balance 
debit  side,  add  up  $2,307,227. 

The  following  is  the  detailed  statement: 

The  receipts  for  the  year  have  been  as  follows : 

Bnllion  product 11,702,726 

Ore  sold 10,254 

Morgan  mill 65,929 

Assessment  No.  12,  levied  Jnly  19 240,000 

Assessment  No.  13,  levied  November26 , 120,000 

Assessment  No.  14,  levied  March  16 168,000 

Advertising  balance 318 

Total 2,307,227 

The  disbursements  amonnted  to  $2,028,331.    The  principal  items  are  the  following : 

Indebtedness  as  per  last  report... $305,606 

Labor  at  the  mine 340,500 

Mine  supplies 51,748 

Improvements  in  hoisting  works 14,485 

Legal  expenses 3,852 

Revenue  stamps,  advertising,  etc 5,278 

Candles  and  oils 12,112 

Wood 58,103 

Timber 85,748 

Crushing  ores— outside  mills ^ 769,342 

Crushing,  ores— company's  mills 272,849 

Assay,  discount  on  bars,  and  Federal  tax 30,988 

Interest 30,491 

Salary  of  oflacers 16,200 

Working  tailings— company's  mills 10,179 

Miscellaneous 20,880 

Total 2,028,331 

The  assets  of  the  company  aggregate  $285,102,  as  follows : 

Cash  in  Bank  of  California $119,609 

Mine  supplies 16,691 

MiU  supplies .' 15,747 

Due  on  assessments  Nos.  ltol4 • 1,135 

Due  on  $160,000  advanced  to  V.  &  T.  R.  Co 129,057 

Sundry  open  accounts ....  2,863 

Total  assets 285,102 

Liabilities 6,206 

Assets  above  liabilities 278,896 
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The  above  figures  represent  the  <^ndition  of  the  company  at  the  close 
of  the  fiscal  year  ending  June  30, 1870.  No  dividends  were  disbursed. 
The  apparent  profit  for  the  year  was  $584,502,  of  which  $305,606  was 
used  to  liquidate  an  indebtedness  at  the  beginniDg  of  the  year,  while 
the  remainder  represented  the  sui^lus  assets  at  the  close,  of  which 
$119,600  was  in  cash. 

Report  of  the  Kentuckfor  the  year  ending  November  1, 1870. 

18,103  tons  of  ore,  yielding  $371-,] 96,  or  an  average  of  |30  50  per  ton,  were  produced. 

RECEIPTS. 

From  bullion $371,198  24 

Assessment  No.  3 10,000  00 

Lu  mber  contract  paid  last  year 11, 250  00 

Other  items 485  88 

Total 392,934  12 

Cash  on  hand  November  1, 1869 79,880  54 

472, 814  66 

DISBUBSEMENTS.  . 

Dividends  to  stockholders $70,000  00 

Crushing  ores 220,970  48 

Labor 102,127  50 

Timber 21,179  97 

Hoisting  ore 8,594  70 

Oil,  candles,  and  other  supplies 7,115  57 

Mine  and  office  expenses .....^ 12,238  53 

Gold  Hill  expenses 5,968  98 

Branch  railroad  to  Kentuck  dump 5, 135  79 

Assaying 4,026  23 

MiscelUuieons  items 9,312  11 

Total 436,669  86 

Cash  on  hand  November  1, 1870 6,144,80 

472,814  66 

Report  of  the  Imperial  Empire  for  the  year  ending  May  31, 1870. 

RECEIPTS. 

Cash  on  hand  May  31, 1869 $7,680  16 

BuUion 176,689  53 

Assessments 141,740  63 

Gold  HiU  and  Eock  Point  mills 3.674  10 

Property  sales 15,000  00 

Bills  payable 22,000  00 

Imperial  Empire  shaft 2,406  89 

Sundries 10,451  67 

Total 379,642  ^ 

DISBURSEBfENTS. 

GoldHinmiU $98,989  23 

Eock  Point  miU 3,295  58 

Altamine 96,756  03 

Holmes  mine 5, 178  55 

Imperial  Empire  shaft 83,945  63 

Virginia  and  Truckee  Railroad  Company 27,000  00 

New  drifU 11,352  00 
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General  expense $13,674  01 

Expenses  in  San  Francisco .- 8,470  35 

Legal  expenses 6, 055  05 

Bills  receivable 15,000  00 

Sundries 9,766  55 

Cash  on  hand  May  31, 1870 181  00 

379, 642  98 


^ 


The  cost  of  reducing  12,020  tons  of  ore,  (including  hauling,)  amounted 
to  $7  06  per  ton,  with  supplies  on  hand.  The  cost  of  extracting  11,925 
tons  of  ore  from  the  old  shaft  amounted  to  $7  20  per  ton,  including 
shaft  repairs,  sinking,  etc.  Since  the  comp«any  went  into  operation,  the 
expenses  for  milling  and  mining  purposes,  including  new  machinery 
and  improvements,  aggregate  $4,113,290,  and  the  dividends  paid  stock- 
holders foot  up  $1,007,500.  In  the  same  time  the  receipts  from  ores 
and  sundries  sold  for  account  of  mines  and  mills  were  $5,303,517.  and 
from  assessments  $291,740.  At  the  date  of  this  report  the  total  indeoted- 
ness  of  this  company  was  $22,000,  against  which  $18,259  37  was  due 
on  assessment  No.  7,  and  $15,000  on  bUls  receivable. 

Report  of  the  Chollar-Potosi  for  the  year  ending  May  31,  1870. 

RECEIPTS. 

Cash  on  hand  as  per  last  statement $168,991  35 

Bullion  account , 1,479,128  59 

Oresold 3,530  97 

Insurance  upon  property  destroyed 37,000  00 

Virginia  and  Truckee  Railroad 1,219  47 

Sundries : 804  44 

Due  on  open  accounts 593  00 


1,691,267  64 


EXFENDITUBES. 


Dividend  account $420,443  00 

Labor 234,605  35 

Working  ore 760,174  00 

Timber  and  lumber 55,308  35 

Firewood 9,230  71 

Taxes 6,661  74 

New  shaft 16,191  98 

Freight 7,249  40 

Assaying 3,166  93 

Materials 8,211  82 

Hardware 6,983  66 

Candles 5,842  00 

Legal  expenses , 4, 369  97 

Water  account 2,356  75 

General  expenses 7, 642  82 

Superintendent  Requa 3, 262  07 

Sundry  accounts 11,314  14 

Cash  on  hand 128,352  96 

1,691,267  64 


The  following  has  l[)een  the  yield  of  the  mine  for  the  year :  Blue 
Wing  section,  26,044  tons;  New  Tunnel,  12,000;  Grass  Valley,  6,212 ; 
Belvidere,  8,000 ;  Cooffing,  4,380 ;  Total  56,036  tons.  Amount  i-educed, 
59,354  tons ;  average  yield  per  ton,  $24  %(j ;  cost  of  milling  per  ton, 
$12  81 ;  coat  of  labor  and  materials,  $3  99 ;  total  cost  per  ton  extracted, 
including  rebuilding  and  repairs  at  new  shaft,  $5  52 ;  total  expenses 
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per  ton,  $18  33 ;  showing  a  net  yield  of  $6  53.    The  following  table 

shows  the  number  of  tons  of  ore  worked  and  bullion  yield  for  each 
month  of  the  fiscal  year  ending  May  31, 1870 : 

1869**70.                                                                                                          Tons  worked.  Bnllion. 

June 6,807  $175,671 

July 6,412  163,650 

August  ...   6,593  149,:J98 

September 5,517  116,667 

October 5,286  108,970 

November 3,578  87,580 

December 3,201  76,184 

Jauoary 4,495  115, 2a^ 

February 4,058  91,545 

March 4,549  113,189 

April 4,313  130,361 

May 4,545  146,983 

Totala 59,354  1,475,461 


Report  of  the  Sierra  Nevada  for  the  year  ending  January  1,  1871. 


RECEIPTS. 


Bullion 1220,267  05 

Other  Bourcee 9,939  77 


230,226  82 


DISBURSEMENTS. 


Indebtedness  per  last  statement $16,077  05 

Dividends 37,500  00 

Min  account 47,132  10 

Mine  account 45,847  91 

Wood  account 32,099  04 

Cedar  HiU  Float  Rock  title 11,662  95 

Crushing,  outside  mills 4,700  00 

Incidentals 14, 646  86 

Cash  on  hand 20,560  91 

230,226  82 


The  above  exhibit  is  the  most  favorable  ever  made  by  this  company, 
and  its  future  prospects  are  as  flattering  as  have  been  the  results  for 
the  pa«t  year.  Prudent  management  has  at  last  been  able  to  make  this 
mine  profitable. 

Report  of  the  Oold  Hill  Quartz  Mining  and  Milling  Company  for  the  year 

ending  January  1, 1871. 

The  receipts  for  the  year  amounted  to  $87,192,  of  which  $17,287  was 
from  bullion  produced ;  $27,206  from  the  operations  of  the  mill ;  and 
$15,000  from  two  assessments,  levied  in  May  and  September.  The  dis- 
bursements embraced  $42,210  for  milling,  $6,868  for  mining,  $9,083  for 
improvements,  and  $5,661  for  general  expenses.  The  assets  consist  of 
book  accounts  to  the  amount  of  $12,939,  against  which  there  are  liabili- 
ties amounting  to  $9,560,  showing  a  surplus  of  $3,379. 

Report  of  the  Overman  for  the  year  ending  July  1, 1870. 

RECEIPTS. 

Balance  on  hand  July,  1869 $8,032  33 

BulUon 482,433  72 


102     MINING   STATISTICS   WEST   OF  THE   BOCKY   MOUNTAINS. 

Wood  ranch  accoant - - |20,079  90 

Ore  sold 10,i:}9  00 

Bills  payable 8,390  66 

Miscellaneous  receipts 1, 927  47 


531,003  08 


EXPENDITURES. 


Crushing  account $285,074  84 

Labor 115,869  00 

Lumber 34,560  92 

Assessment  No.  14 14,290  00 

Wood  ranch  expenses 10, 108  41 

Lambert  lease 12,500  00 

Supplies,  «fec 9,363  05 

Wood  account 6,908  93 

Assaying 4, 952  72 

Legal  expenses 3, 192  18 

Salary  account 4,813  26 

Tools,  hardware,  etc 3,020  77 

Sundry  accounts 13,777  64 

Cash  on  hand  July  1, 1870 13,471  36 

531,003  08 


There  were  extracted  40,021  tons,  and  reduced  30,885  tons,  yielding 
$15  02  per  ton.  The  capital  stock  has  been  changed  from  $1,600,000, 
divided  into  3,200  shares  of  $500  each,  to  $1,280,000,  divided  into  12,800 
shares  of  $100  each. 

Report  of  the  Savage  for  the  year  ending  July  11, 1870. 

RECEIPTS. 

Cash  on  hand  July,  1869 $47,395  29 

Bullion 281,570  27 

Ore  sold 9,495  00 

Tailings  sold 4,576  60 

Assessments 280,000  00 

Miscellaneous  receipts 2,397  87 


625  435  03 


EXPENDITURES. 


Labor  and  salaries $231,396  12 

'Timber  and  lumber 32,751  21 

Hardware,  candles,  etc 36, 080  70 

Wood  and  charcoal 50,510  65 

Reduction  of  ores,  etc » 106, 581  83 

Paid  to  Truckee  Railroad 75  000  00 

Custom  miUs 30,524  67 

Miscellaneous 53,144  60 

Cash  on  hand  July  11, 1870 9,445  25 

625,435  03 
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Statement  of  product  of  bullionj  dividends^  and  asaess^nonts  of  the  various 
mines  on  and  near  the  Comstook  lode  during  the  first  three  montlis  of  1870, 
together  mth  the  aggregates  of  the  same  period  during  the  four  preceding 
years. 


Companies. 


Belcher 

Balliou 

CaledoniA 

Cbollar-Potoei 

Consolidat^xl  Virginia ^ 

Crown  Point 

Daney 

Empire  Mill  and  Mining  Company 

Gold  Hill  Quartz  Mill  and  Mining  Company 

(Jould&  Curry 

Hale  &Norcroa8 

Imperial 

Julia 

Justice 

Kentuck 

Lady  Bryan 

Ophir 

Overman , 

Savage 

Segregated  Belcher 

Sierra  Nevada , 

Yellow  Jacket , 


In  1870.. 
In  1869.. 
In  1868. 
In  1867.. 
In  1866. 


Bullion 
product. 


Dividends. 


S99/474 


13,796 
319,997 


49,172 


3,802 
101, 841 
440,594 


92,297 


178, 842 
55,625 


38,925 
375,000 


1, 769, 365 
2, 040, 885 
1, 764. 046 
2, 765, 531 
2. 291, 893 


$84,000 


96,000 


40,000 


220,000 
588,000 
310,000 
850,000 
90,000 


Assess- 
ments. 


$10,000 


23,200 

90,000 

8,000 

12,000 


72,000 


40,000 

6,000 

36,000 


12,000 
84,000 


160,000 
12,800 


168,000 


734,000 
150,200 
557, 500 
230,780 
474,600 
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Bidlian  product^  dividends^  and  (issessments  of  the  leading  mines  on  the 
Comstock  lode  during  the  second  quarter  of  1870,  together  loith  the  aggre- 
gates for  the  sameperiodfor  four  preceding  years. 


Companies. 


American 

Belcher 

Ballion 

Caledonia 

Chollar-Potosi 

Confidence 

Consnl  Virginia 

Crown  Point 

Daney - 

Empire  Mill  and  Mining  Company 

Gold  Hill  Qaartz  Mill  and  Mining  Company 

Gonld  &  Curry 

Hale  &Norcros8 

Imperial 

Jufia 

JuBtice 

Kentnck 

Lady  Bryan 

Occidental 

Ophir 

Overman 

Savage  

Segregated  Belcher 

Sierra  Nevada 

Yellow  Jacket 


Total  in  1870. 
Total  in  1869. 
Total  in  1868. 
Total  in  1867. 
Total  in  1866. 


Bullion 
product. 


Dividends. 


t95,062 


492,893 


46,385 


4,246 
183, 794 

478, 524 


53,895 


142,211 

6,300 

29,575 

46,499 

480,000 


2, 059, 384 
1, 914, 816 
2, 535, 442 
4, 299, 122 
2, 634, 815 


$84,000 


168,000 


Assessments. 


252,000 
257,500 
597,750 
1,218,200 
436,000 


$34,800 
41,600 
25,000 


15,600 


12,000 
10,000 


40,000 
7,500 


60,000 
84,000 


120,000 
6,400 


456,900 
311,500 
380,600 
209,900 
212,800 


Betums  to  the  county  assessor  of  Storey  County  for  the  quarter  ending  June 

30, 1870. 


Companies. 


Chollar 

Chollar.  (Lynch) 

Gonld  &,  Curry 

Gonld  &  Curry )  (roasted) 

Hale  &,  Norcross 

Savage  

Savage,  (sold) 

Yellow  Jacket 

Yellow  Jacket,  (sold) 

Belcher 

Occident.al 

Crown  Point 

Kentuck 

Overman 

Empire 

Imperial 

Sacramento 

Sierra  Nevada , 


Tons. 


13,328 

3,005 

6,048 

48 

17, 785 

203i 

474f 

20,316 

3,170 

6,139 

1,100 

4,055 

3,390 

9,464 

500 

2,500 

372 

5,288 


Average 
per  ton. 


$36  70 
18  80 

22  00 
644  60 

26  90 
30  98 
20  00 

23  14 
1  00 

15  48 

8  00 

12  88 

15  89 

14  73 

12  30 

12  22 

5  00 

928 


Total  pro- 
duct. 


$489,670 

'S6,614 

133, 118 

30,941 

478, 438 

6,304 

9,495 

470, 125 

3,170 

95,061 

"*46*4i6 

53,364 

141,480 

4,687 

30,550 

1,858 

48,074 
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Returns  to  tJie  county  (issessor  of  Storey  County  for  the  quarter  ending 

September  30, 1870. 


Companies. 


Hale  &,  NororoBS 

Chollar 

Chollar,  Lynch 

Yellow  Jacket 

Savage  

Sayace,  (sold) 

Goula  &  Curry 

Goald&.  Curry,  (roasted) 

Sierra  Nevada 

Crown  Point 

Kentuck 

Ophir 

Savage,  (by  Union  Mill  Company). 

Overman* 

Imperial* 


Tons. 


16,366 

17,689 

3,480 

10,245 

2,599 

792 

5,387 

100 

4,614 

3,723 

1,780 


792 


Average 
per  ton. 


129  08 
43  83 
20  02 
19  74 
24  46 
5  00 
31  30 

352  85 

12  02 

14  36 

9  80 


19  30 


Total  pro- 
duct. 


$475,924 

775,308 

69,669 

202, 244 

63,587 

3,961 

168,629 

35,298 

55,476 

53,459 

17,548 

2,014 

15,292 


*  Not  handed  In  in  time  for  thia  report 


Returns  to  the  county  assessor  of  Storey  County  for  the  quarter  ending  Be- 

cember  31, 1870. 


Companies. 


Crown  Point 

Chollar 

Chollar,  M.  Lynch 

Savaee  

Gould  d^  Curry 

Gould  &  Curry,  (bousted) 

Hale  &,  Norcross 

Overman 

Overman,  (account  sold) 

Yellow  Jacket 

Sierra  Nevada 

Belcher 

Succor 

Imperial 

Empire,  by  C.  C.  Stevenson 


Tons. 


4,050 

24,a56 

3,120 

8,206 

.  5,612 

17 

15,185 

6,386 

888 

9,245 

4,163 

70 

2,300 

5,500 

1,100 


Average 
per  ton. 


15  45 
10  77 
17  27 


Total  pro- 
duct. 


$19  12 

$77,462 

41  90 

1,034,911 

19  08 

59,527 

18  02 

152, 857 

29  63 

166,283 

205  62 

3,495 

20  30 

308,258 

19  08 

126,634 

1  00 

888 

36  83 

340, 573 

15  09 

62,820 

35,535 
59,397 
18,499 
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Dividends  for  1870. 

Chollar  Potosi $658,000 

Sierra  Nevada 37,500* 

Gould  &  Curry 48,000 

Halo  <&Norcro88 512,000 

Yellow  Jacket 144,000 

Kentuck 40,000 

Total 1,4:59,500 


The  census  returns  indicate  nearly  the  same  production  as  the  tables 
of  the  companies.  Thus,  according  to  the  latter,  the  bullion  product  for 
the  year  ending  June  30,  1870,  was  $7,401,665;  but  for  the  year  ending 
June  1, 1870,  the  aggregate  production  was  reported  by  the  assistant 
marshal  as  follows: 

Ormshy  County,— Yrom  the  Santiago,  Vivian,  Yellow  Jacket,  Merrimac, 
Bruuswick,  and  Mexican — 6  milU $1, 939, 205 

Storey  County. — From  the  Proctor,  Jennings,  Bassett,  (2,)  Parks  and  Bowie, 
Evans,  Meredith,  Nevada,  Delano,  Jane,  Succor,  Ramsdell,  Papoose, 
Piute,  Empire,  Imperial,  Pacific,  Petaluma,  Rhode  Islaud,  Gold  II iU, 
Sunderland,  Sapphire,  Mariposa,  Empire  State,  Hooeier  State,  Bay  State, 
Boston,  Johnson,  and  Sierra  Nevada— 29  mills 3, 590, 700 

Lyon  County. — From  the  Lykins,  Pioneer,  Sherman,  Fair  and  Mackey,  (2,) 
Briggs,  HiU,  (2,)  Union  Mill  and  Mining  Companv,  (6,)  Weston,  Hobart, 
Shad,  Overman,  Gk>ld  HiU,  Janin,  Birdsall,  and  Winters— 22  mills 1  411, 120 

Washoe  County. — ^From  the  Auburn,  Avery,  and  Dall — 3  miUs 578, 130 

Total 7,519,155 

Or,  deducting  the  Auburn,  which  is  at  Reno,  and  does  not  usuaUy  treat 
Comstockore 160,000 

7, 359, 155 


The  Nevada  Land  and  Mining  Company,  (limited,)  (Auburn  mill,)  at 
Reno,  pays  the  following  prices  for  silver  ores,  which  it  will  buy  in  any 
quantity: 


ores  assaying  per  ton 

Do <£) 

$40 
50 

Per  cent. 
Do.. 

of  assay  value 

....do 

25 

30 

Do.. 

do 

60 

Do.. 

....do 

m 

Do.. 

do 

70 

Do.. 

do 

40 

Do.. 

....do 

80 

Do.. 

do 

43 

Do.. 

....do ..• 

90 
100 

Do.. 
Do.. 

....do 

....do 

48 

Do.. 

do 

50 

Do.. 

....do. .................. 

125 

Do.. 

....do 

56 

Do.. 

•    •   •   •  v&\/  •    •••«     ••«•     «•*•     *••«•• 

150 

Do.. 

....do 

60 

Do.. 

1  •  •  •  •  v4vl  •«*••«••«    »•«•    ••«••• 

175 

Do.. 

..-.da 

63 

Do.. 

....do. 

200 

Do.. 

....do 

65 

Do.. 

1  •  •  »  •  IXIJ  •   ••••    «•■•   *«•«    ••••*• 

250 

Do.. 

do 

68 

Do.. 

....do 

275 

Do.. 

....do ^.. 

70 

Do.. 

,....do 

300 

Do.. 

....do..... 

72 

Do.. 

....do 

350 

Do.. 

do 

74 

Do.. 

....do 

400 

Do.. 

do 

77 

Do.. 

....do. 

500 

Do.. 

do 

78 

Do.. 

.....do 

600 

Do.. 

do , 

79 

Do.. 

do 

700 

Do.. 

.do 

81 

Do.. 

»  •  •  •  •  U>"  •  ••••••  •••«•«  «••••• 

800 

Do.. 

I  »  *  •  •  UU  •«••  ^•••^••••*  t 

82 

Do.. 

.....do 

.....do 

900 
1.000 

Do  . 
Do.. 

....  do ............... 

83 

Do.. 

do 

84 
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Tabular  statement  of  the  ntmber  of  assessments,  number  of  feet  in  mhie^ 
mimher  ofsliares,  number  of  dividends,  total  amount  of  assessments  and 
dividends,  amounts  of  assessments  and  dividends  per  share  of  the  leading 
mines  in  California,  Nevada,  and  dealt  in  at  tlie  San  Francisco  Stock 
Board,  being  an  extract  from  a  tabular  statement  by  B,  Wheeler,  editor 
of  the  San  Francisco  Stock  lieport. 

Mr.  Wheeler  remarks  in  regard  to  these  statistics : 

The  compiling  of  the  following  st  atistics  may  seem  to  the  novice  a  light  task,  requiring 
neither  time  nor  trouble,  although  the  information  that  is  given  is  the  most  valuable 
ever  published  since  the  mines  that  are  upon  the  list  of  the  San  Francisco  Stock  and 
Exchange  Board  have  assumed  the  importance  that  is  to  them  now  attached.  The 
Stat«  of  Nevada  has  proven  herself  in  minerals  to  be  one  of  the  richest  in  the  Union, 
and  the  speculation  in  her  mines  has  built  up  a  business  in  this  city  wherein  profit  is 
concerned  that  is  equaled  by  none  other.  Her  wealth  was  first  made  known  by  the 
capital  drawn  from  San  Francisco,  and  the  greatest  portion  of  the  stock  in  her  richest 
mmes  is  owned  by  its  residents,  yet  so  great  is  the  ignorance  pertaining  to  them,  that 
men  claiming  to  be  well  informed  upon  the  subject,  unhesitatingly  avow  that  far  more 
money  has  been  spent  in  developing  her  mines  than  what  has  been  extracted  from  them, 
while  the  dividends  would  not  come  within  25  per  cent,  of  the  amount  collected  for 
assessments.  Doubting  the  correctness  of  such  assertions,  I  entered  upon  the  under- 
taking of  collating  the  aggregate  amounts  that  have  been  disbursed  in  dividends  and 
collected  by  assessments,  by  and  upon  the  mines  that  are  now  dealt  in  daily  in  the  San 
Francisco  Stock  Board.  The  figures  which  are  below  presented  go  to  show  that  the 
dividends  far  exceed  the  assessments,  and  that  the  mines  on  the  Comstock  have  returned 
a  splendid  interest  upon  the  money  that  has  been  spent  in  developing  them,  and  that 
no  other  speculation  lias  been  more  or  even  as  profitable.  Included  in  the  number  will 
be  found  mines  that  have  never  returned  a  single  dollar  in  dividends,  and  some  that 
have  been  reincorporated,  but  had  disbursed  dividends  previously.  The  Belcher,  for 
instance,  before  its  late  reincorporations  and  removal  of  its  office  to  this  city  paid  out 
to  stockholders  $421,200,  equal  to  $405  per  foot,  and  levied  assessments  to  the  sum  of 
$410  per  foot,  aggregating  $426,400.  The  correct  total  of  the  Sierra  Nevada  assessments 
I  was  unable  to  ascertain,  as  some  of  the  old  books  have  been  mislaid  or  lost,  while  the 
secretary  of  the  justice  refused  to  furnish  the  desired  information.  The  importance  of 
the  work  which  I  present  to  the  members  of  the  San  lYancisco  Stock  Boar^  for  their 
consideration  can  only  be  made  manifest  by  the  manner  in  which  it  is  received  and 
appreciated.  It  has  been  a  laborious  and  wearisome  task  to  gather  the  information  which 
is  given  in  the  following  statement,  and  I  hope  that  it  will  meet  with  their  commend- 
ation, and  also  be  the  means  of  informing  those  who  are  ignorant  of  the  vast  amount 
that  the  Comstock  and  other  silver  lodes  in  Nevada  have  contributed  to  the  wealth  of 
the  world. 


Companies. 


CAUFOBMIA. 


Amador 

Eureka 

Oriental 

Union  M.  and  M.  Co 

Maxwell 

St.  Patrick  G.M.  Co. 


Total 


WASHOB,  KBVADA. 


Alpha  Consolidated  . . . 

American 

Belcher 

Ballion 

Chollar-Potosi 

Confidence 

Cou8olidat«d  Virginia. 

Crown  Point 

Daney 


a 


8 
1 

19 
1 


5 

3 

7 

41 

3 

9 

7 

21 

34 


«S 


O 


1,850 
1,080 
1,600 


1,800 


300 
3,900 
1,040 
2,500 
2,800 

130 
1,160 

600 
2,000 


c6 

a 

s 

a 


3,700 
20,000 
18.000 
5,000 
4,01>0 
5,000 


6,000 
11,600 
10,400 

5,000 
28,000 

1,560 
11,600 
12,000 

8,000 


of 

a 
o 


33 
57 

44 


29 
6 

io 

3 


$54,000 

5,000 

53,880 

5,000 


117,880 


133,000 
52,200 
193,400 
1, 077, 500 
462,000 
218,880 
127,600 
023,370 
436,000 


$836,000  00 
1, 574, 000  00 


3, 410, 000  00 


3,212,000  00 
78,000  00 


858,000  00 
56^000  00 


i 


£ 


n 

a 


$3  00 

1  00 

13  47 


33  00 

4  50 

18  50 

315  50 
16  50 

140  00 
11  00 
51  94 
54  50 


$336  00 

78  70 


1  00 


69  00 
50  00 


71  50 
7  00 
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Tabular  gtatemeni  of  the  number  ofassesemenU,  ^o. — Continued. 


Companies. 


Wabhos,  NEVADA— Cont'd. 


BmoireMiU 

Excncqncr 

Flowery 

Gold  Hill  Quartz... 

Goald  8l  Curry 

HaIg  &:NorcroflS  — 

Imperial 

Julia 

Jnatice 

Kentuck 

Occidental 

Ophir 

Overman 

Savage 

Sog^gated  Belcher 

Sierra  Nevada 

Succor  M.  and  M. . . 
Tellow  Jacket 


Total 


WHITB  PUB,  KKVADA. 

Consolidated  Silver  Wedge. . . 

Consolidated  Chloride 

Hidden  Treasure  Couaolida'd. 

Hammoth 

!Noonday 

Hetropolitan  M.  &  M 

Original  Hidden  Treasure 

Silver  Wave 

Silver  Vault 

Virginia 


i 

s 


6 


6 

8 

1 

4 

9 

34 

10 

29 

11 

4 

5 

18 

IS 

5 

13 

35 


14 


Total 

BATTLE  MOUMTAm  DISTRICT. 

Nevada  Butte 

BLT  DUTBICT,  KKVADA. 


Meadow  Valley . 
Baymond  &;£ly. 


Total 

SUBBKA  DI8TBICT,  NEVADA. 


Eureka  Consolidated. 

Jackson 

Mineral  Hill. ........ 


Total 

Grand  total 


3 
3 
7 
6 
2 
3 
5 
4 
3 


A 


g 


75 

400 

3,600 

13* 

1,200 

400 

184 

2,000 


95 


1,400 

1,200 

800 

160 


1,200 


600 
1,800 


4,000 


1.600 

3,000 

800 


4,200 


^ 


6 


1,200 
8,000 

12,000 

500 

4,800 

8,000 

4,000 

10,000 


2,000 
10.000 
16,800 
12,800 
16,000 

6.400 
20,000 
22,800 
24,000 


20,000 
50,000 
12,000 
36,000 
20,000 
10,000 
21,333 
20,000 
30,000 
21,333 


40,000 


4,000 


60,000 
30,000 


50,000 
50,000 
50,000 


e 

•a 

V 


21 


8 
36 
34 
30 


32 

1 

22 

58 

a 


19 


2 
1 


§1 


s 


190,000 
128,000 
12,000 
35,000 
561,600 
610,000 
450,000 
106,200 


70,000 
165,000 
1,064,000 
632,688 
468,000 
180.800 
450.000 


1, 518, 000 


9,836,038 


250,000 

9,000 

55,800 

32,000 

40,000 

95,399 

102.000 

6,003 

36,000 


025,399 


40.000 


210,000 


210,000 


10,  829, 317 


11 

S— * 


$513,600  00 


41,2J0  00 
3,  826. 600  00 
1,  518, 000  00 
1, 067, 500  00 


1, 252, 000  00 

20, 000  CO 

1, 394, 400  00 


4,288,000  00 

"ioi"  .'66  66 


1,884,000  00 


19,112,050  00 


10,000  00 
33,499  50 


43,  499  50 


270,000  00 
30  000  00 


300,000  00 


87,500  00 


87,500  00 


21, 953, 049  00 


s 


$75  00 

16  00 
1  00 

70  oa 
117  00 

76  25 
112^ 

10  62 


35  00 
16  50 
73  33 
49  38 
29  25 
28  25 
22  50 


63  25 


5  00 
75 
1  55 
1  60 
4  00 

4  50 

5  10 
20 

145  pft^ 


1  00 


3  50 


^ 


1428  00 


82  50 
797  25 
189  75 
266  87 


626  00 

2  00 

86  25 


268  00 
"id  50 


1  00 
1  50 


4  50 

1  00 


1  75 


LANDER  COUNTY. 

Reese  Biver  district — The  Lander  Hill  mines  are  at  present  practically 
the  only  ones  worthy  of  notice  in  Heese  Elver  district,  no  others  of  any 
note  being  worked.  The  veins  of  this  hill  have  been  so  often  and  so 
correctly  described,  that  it  is  impossible  to  add  anything  of  interest  to 
essays  formerly  brought  before  the  public.  Much  expense  has  been  occa- 
sioned in  working  the  Lander  Hill  mines  by  the  frequently  occuring  faults 
in  all  the  veins,  which  sometimes  throw  their  lower  portions  hundreds  of 
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feet  out  of  the  plane  of  the  upper  part.  The  veins  being  narrow,  this  has, 
in  spite  of  their  richness,  bronght  abont  the  abandonment  of  many,  and  at 
the  time  of  my  visit  only  the  North  Star  and  Oregon  mines  of  the  Manhat- 
tan Company,  and  the  Buel  Korth  Star  (belonging  to  an  English  com- 
pany) were  at  work.  I  mean  to  say  that  these  mines  are  the  only  ones  of 
note  now  worked ;  many  others  are  worked  in  a  small  way,  yielding, 
perhaps,  one  or  two  tons  per  month,  but  they  hardly  pay  their  way. 
The  ores  of  all  these  veins  are,  as  is  well  known,  ruby-silver,  dark  and 
light,  polybasite,  enargite,  stephanite,  and  principally  fahlerz ;  silver- 
glance  is  rare. 

A  pleasing  peculiarity  of  the  veins  is,  that  the  ores  in  them  do  not  get 
poorer  in  depth,  but  they  have  rather  improved  so  far.  This  will,  of 
course,  have  its  limits ;  but  this  much  is  certain,  that  the  future  of  these 
mines  is  as  assured  and  certain  as  it  can  be  in  the  best  of  mines. 

The  difficulty  of  cheap  reduction  of  these  refractory  ores  has  been  most 
happily  overcome  by  the  Stetefeldt  furnace.  One  of  this  kind  has  been 
built  at  the  Manhattan  mill,  the  construction  of  which  differs  somewhat 
from  the  former  pattern,  and  with  which  highly  favorable  and  gratify- 
ing results  have  been  reached.  1  will  only  introduce  a  short  sketch  of 
this  furnace  here,  and,  what  is  most  important,  the  results  of  the  first 
month*s  actual  working,  as  derived  from  the  certificate  of  Mr.  Allen  A. 
Curtis,  the  efficient  agent  of  the  Manhattan  Company,  to  whose  fore- 
sight and  sagacity  the  company  is  principally  indebted  for  the  introduc- 
tion of  the  furnace.  The  Stetefeldt  furnace  at  the  Manhattan  mill  is 
larger  than  that  at  Eeno,  and  instead  of  being  heated  by  a  wood  fire  is 
heated  by  the  gases  produced  from  charcoal  in  two  gas-generators.  A 
third  generator  produces  the  gases  for  heating  and  chloridizing  the 
dust  drawn  over  into  the  main  flue  by  the  strong  draught. 

The  impression  at  once  received  by  looking  at  the  furnace  is  that  of 
an  extremely  solid  and  strong  work  before  you — one  that  is  not  apt  to 
require  many  repairs  for  years  to  come ;  and,  in  fact,  in  this  lies  one  of 
the  main  features  of  the  furnace,  so  well  illustrated  by  the  one  at  Reno, 
which  has  now  been  continually  running  for  over  a  year  without  re- 
quiring the  least  repairs.  And  the  lieno  furnace  is  not  nearly  as  well 
built  as  that  in  Austin.  Any  one  who  knows  what  an  expense  is  con- 
tinually incurred  by  the  repairs  necessary  in  reverberatories  will  be 
able  to  appreciate  this  feature  of  the  furnace.  Its  entire  height  from 
the  cooling  floor  to  the  hopper  is  nearly  thirty  feet ;  while  the  actual 
distance  through  which  the  pulverized  ore  and  salt  fall  against  the  flame 
is  about  eighteen  feet.  The  flame  from  the  generators  enters  the  ftir- 
nace  a  little  over  six  feet  above  the  cooling  floor,  and  the  bottom  of  the 
flue  above  is  four  feet  six  inches  below  the  top.  The  inside  size  of  the 
shaft,  at  its  lower  end,  is  five  feet  square.  The  bottom  inclines  toward 
the  discharge  door,  and  tapers  toward  the  top,  where  the  size  of  the 
shaft  is  reduced  to  three  and  a  half  feet  square.  The  feeding  machin- 
ery is  a  very  perfect  arrangement,  but  it  is  not  easy  to  describe  it  with- 
out the  aid  of  drawings,  and  I  must  be  content  to  say  here  only  that  it 
sifts  the  ore  into  the  furnace,  finely  divided,  in  a  continual  shower, 

A  very  extensive  system  of  dust-chambers  is  connected  with  the  fur- 
nace. As  the  dust  has  to  pass  the  fire-place  in  the  main  flue  before  it 
can  reach  them,  the  ore  found  here  is  always  the  most  perfectly  roasted. 
From  the  dust-chambers  the  waste  heat  passes  under  the  large  dry-kiln 
and  thence  into  the  chimney.  The  following  are  the  working  results  of 
the  furnace,  according  to  Mr.  Allen  A.  Curtis,  agent  of  the  Manhattan 
Company,  for  the  first  month : 
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Quantity  roasted  per  day,  22  tons. 

Labor  of  eight  men,  including  coolers,  $30  59 ;  per  ton $1  39 

Fuel :  3,100  bushels  coal,  at  29c.,  for  312  tons ;  per  ton 2  68 

Salt:  53,315  pounds ;  cost,  $886  38  for  312  tons ;  per  ton 2  77 

Total  cost  of  roasting  per  ton  in  Stetefeldt  furnace 6  84 

This  compares  with  the  former  roasting  in  reverberatories,  as  follows: 

Lal)or:  22  men,  cost  $2,212  for  347  tons;  per  ton $6  37 

Fuel:  236cord8  wood,  at  $8,  $1,880  for  347  tons;  per  ton 5  42 

Salt:  70,017  pounds ;  cost,  $1,234  14  for  347  tons ;  per  ton 3  56 

Total  cost  for  roasting  in  reverberatories 15:i4 


This  shows  a  saving  per  ton  of  $8  51,  which  is  enormous.  Mr.  Curtis, 
in  his  letter,  concludes:  ''I  think  the  saving  hereafter  will  be  much 
greater.  The  working  of  the  present  month  (August)  will,  I  judge  from 
tests  made  thus  far,  reach  ninety  per  cent,  fully." 

The  Manliattau  Company's  own  mines  cannot  supply  the  furnace  and 
mill,  and  they  do,  therefore,  a  great  deal  of  custom-work.  They  are 
generally  working  very  rich  ores,  which,  for  the  month  of  August,  aver- 
aged $300  per  ton. 

The  above  refers  to  a  visit  to  Austin  in  August.  In  October  the  Man- 
hattan mill  w^as  still  the  only  one  running,  and  its  success  kept  the  dis- 
trict as  well  as  the  town  of  Austin  quite  busy.  Mr.  Curtis,  the  skillful 
agent  of  the  company,  was  buying  ores  from  everybody,  and  was  re- 
l)orted  to  secure  for  his  company  immense  profits  in  the  business. 

It  is  practically  a  fortified  monopoly,  since  the  company  owns  tlie  ex- 
clusive right  to  treat  the  ores  of  this  district  in  the  Stetefeldt  furnace, 
and  nothing  thus  tar  discovered  can  compete  with  that  furnace  for 
economy  and  perfection  of  working.  The  actual  saving  in  the  expense 
of  treating  ore,  as  now  ascertained,  is  some  $12  per  ton;  and  the  yield 
is,  at  the  same  time,  considerably  higher  in  percentage  of  the  assay 
value  than  that  of  the  old  reverberatory  process.  Consequently,  the 
gain  in  the  treatment  of  rich  ores  may  be  $20  per  ton  and  upward. 
There  is  much  complaint  in  Austin  that  the  prices  charged  by  the  Man- 
hattan mill  are  not  reduced,  in  consequence  of  this  great  saving  by  the 
new  process.  It  is  the  same  feeling  as  that  shown  in  Colorado  toward 
Professor  Hill.  In  a  certain  sense  it  is  natural  and  justifiable;  in 
another  sense  it  is  quite  unfair.  The  miner  feels  wronged  when  he 
receives  but  Half  the  value  of  his  ore,  and  finds  the  mill-man  or  smelter 
pocketing  the  largest  share  of  the  profits.  But  this  state  of  things  is 
natural.  Mining,  especially  as  it  is  carried  on  in  most  cases  in  the  West, 
is  a  rude  and  simple  business.  When  bodies  of  ore  are  found,  they  are 
gouged  out  and  carried  to  the  reduction  works.  When  no  more  is  found, 
the  mine  is  generally  abandoned  and  a  new  one  opened.  W^ith  the  ex- 
ception of  the  exorbitant  sums  expended  in  wages,  there  is  little  capital 
involved  in  such  mining  work.  Much  money  is  wasted;  little  is  in- 
vested. Mills  and  smelting- wod^s,  on  the  other  hand,  require  capital, 
skill,  and  business  management.  They  combine  commercial  with  metal- 
lurgical risks.  They  may  be  ruined  by  their  own  failure,  by  the  failure 
of  the  mines,  or  by  competition;  thus  being  liable  to  three  dangers, 
where  the  mines  are  only  exposed  to  one.  In  older  countries,  where  the 
supply  of  ores  for  metallurgical  establishments  is  more  regular  and 
secure,  the  risks  are  not  so  great.  In  this  country,  and  especially  in 
Nevada,  it  is  significant  and  pathetic  to  see  how  almost  every  stamp- 
mill  has  been  abandoned,  sold  at  auction,  transported  to  other  districts, 

H.  Ex.  10 8 
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tinkered,  rebuilt,  and  sold  and  removed  again,  in  disastrous  repetition. 
While  the  sun  shines,  such  an  enterprise  must  make  hay  in  a  hurry; 
for  the  rainy  day  is  certainly  coming. 

It  is  curious  that  every  man  in  these  regions  wants  to  get  high  prices 
for  his  own  labor,  and  to  realize  3  per  cent,  a  month  on  his  own  capital, 
while  he  expects  other  people  to  be  content  with  fair  wages  and  7  i>er 
cent,  a  year.  Incredibly  enough,  it  was  the  popular  impression  that 
foreign  capital  should  and  would  be  contented  here  with  the  moderate 
remuneration  which  it  receives  elsewhere.  In  the  early  days,  there  was 
a  unanimous  Macedonian  cry  for  capital.  Well,  capital  came,  to  help 
"  develop  the  country,"  and  to  be,  for  a  time,  helpless  in  the  hands  of 
labor  and  speculation.  Science  came,  in  obedience  to  a  similar  call ; 
and. scientific  men  found  themselves  classed  with  charlatans  and  pre- 
tenders, petted  so  long  as  they  would  aid  the  schemes  of  si)eculators, 
and  scorned  when  they  attempted  honestly  to  serve  the  truth  and  per- 
manently benefit  the  country. 

But  the  invocation  of  the  aid  of  capital  is  not  altogether  a  one-sided 
affair.  Capital  and  science  have  now  their  hour  of  revenge.  Labor  must 
succumb ;  speculation  must  give  way ;  unfortunately,  even  the  interests 
of  the  whole  community  must  suffer  somewhat  for  a  while ;  but  it  is  a 
righteous  retribution* 

When  the  Stetefeldt  furnace  was  built  and  successfully  tested  at  Twin 
Kiver,  the  people  laughed  at  it.  They  did  not  want  any  new-fangled 
notions,  merely  intended  to  save  a  few  dollars  a  ton  in  treating  ore.  For 
some  two  years  the  inventor  struggled  in  vain  for  an  opportunity  to 
prove  his  success,  while  one  of  the  ''practical  men  of  Austin  pro- 
nounced the  furnace  a  "  chemical  monstrosity.''  The  Reno  experiments 
were  received  with  a  sort  of  stupid  surprise;  and  shortly  after,  the 
Manhattan  Company  purchased,  for  a  large  sum,  the  rights  for  Reese 
River  district.  Now,  when  it  is  too  late,  the  people  are  very  righteously 
indignant  to  find  themselves  in  the  hands  of  a  *' monopoly.''  But  with- 
out this  monopoly  they  would  be  a  good  deal  worse  off';  and,  moreover, 
the  profits  of  the  Manhattan  Company,  large  as  they  now  are,  are  no 
larger  than  they  ought  to  be,  to  reward  that  association  and  its  agent 
for  the  outlay  of  capital,  time,  and  skill  which  they  have  made  in  this 
district. 

But  whatever  may  be  the  opinion  concerning  the  policy  of  the  Man- 
hattan Company  in  charging  $30  to  $35  per  ton  for  reducing  ores,  and 
retuniing  only  80  to  85  per  cent,  of  the  assay  value,  it  is  certain  that  the 
owners  of  the  Stetefeldt  furnace  have  nothing  to  do  with  the  matter. 
They  have  publicly  declared  their  disinclination  to  dispose  of  exclusive 
territorial  rights,  and  they  charge  no  sum  whatever  for  the  privilege  of 
erecting  the  furnace.  Their  royalty  is  fixed  at  $2  per  ton  of  the  ore 
treated,  in  localities  where,  as  in  this  place,  a  saving  of  from  six  to  ten 
times  that  amount  can  be  effected. 

The  dissatisfaction  of  the  Reese  River  mine-owners  culminated  in  the 
formation  of  a  corai)any,  which  intended  to  repair  and  open  the  mill 
known  as  the  Boston  in  Austin.  I  have  not  learned  what  inducements 
this  company  intended  to  hold  out  to  miners,  and  how  they  expected  to 
compete  with  the  Stetefeldt  furnace  with  their  reverberatories,  but  it  is 
certain  that  the  enterprise  was  noc  canned  out  during  1870. 

I  have  remarked  above  that  the  Manhattan  Company  generally  works 
very  rich  ores.  As  an  example,  I  give  below  a  table  which  is  comx)iled 
from  the  books  of  the  Manhattan  Company,  presenting  an  extraordi- 
nary lot  of  ore  from  the  district  of  Secret  Canyon,  in  this  county,  and 
that  of  Mineral  Hill  in  Elko  County,  all  of  which  were  worked  during  a 
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fortuight.    I  doubt  if  the  record  of  any  works  anywhere  for  the  reduc- 
tion of  silver  ore  can  surpass  or  equal  the  list : 


Mines. 


Saratoga 

Aurora  West 

Tuolumne 

Morris  &  Caple 

Do 

Dollarhidc 

Oregon 

Do 

Do 

Plymouth ^.. 

MINERAL  HILL. 

Northey  &Co '. 

Do 

Do 

SECRET  CANYOX. 

Page  &  Corwin 


Value  per  ton. 


$786  41 
32(i  25 
949  73 
2, 7t<8  94 
819  91 
945  00 
429  22 

7rw  31 

809  00 
859  26 


887  92 
9:J7  72 
830  20 


539  98 


While  these  must  be  considered  grand  results,  they  are  by  no  means 
as  grand  as  these  and  other  districts  are  capable  of.  But  we  should 
bear  in  mind  that  small  lots  of  very  rich  ore  may  build  up  but  will  not 
sustain  settlements.  The  low-grade  ore  of  a  district,  which  is  the  great 
bulk  of  its  product,  must  be  relied  on  to  maintain  large  and  prosperous 
communities.  Eich  ore  benefits  the  individuals,  but  the  poorer  or  ordi- 
nary grade  promotes  the  interest  of  the  whole.  The  time  has  undoubt- 
edly arrived  for  utilizing  those  large  bodies  of  ore,  worth  from  $40  to 
$70  per  ton,  which  have  been  hitherto  wasted  or  neglected.  The  period 
of  speculation  has  passed,  and  it  is  time  that  we  should  begin  to  under- 
stand and  husband  our  resources.  If  any  miner  owns  a  mine  that  will 
produce  $40  or  $50  ore  in  any  reasonable  quantity,  he  ought  to  make  his 
title  cleiir,  and  hold  on  to  the  property,  for  the  day  is  not  distant  when 
it  will  be  valuable. 

In  Lander  County  especially  exists  an  enormous  amount  of  these  ores, 
which  so  far  have  been  called  low  grade,  though  in  older  countries  they 
would  be  considered  very  rich. 

Spring  Valley  and  Cortez  districts  have  contributed  small  lots  of  ore 
toward  the  aggregate  product  of  the  county.  Their  value  will  be 
found  in  another  part  of  this  report,  in  the  assessor's  returns  of  Lauder 
County.  In  ^lineral  Hill  a  Stetefeldt  furnace  has  been  erected  by  Mr. 
Curtis,  the  superintendent  of  the  Manhattan  Co.,  at  Austin,  and  I  am 
informed  that  it  was  put  into  operation  late  in  the  fall.  The  ores  of  the 
district  are  reported  to  be  a  rich  variety  of  Stetefeldtite.  Mineral 
Hill  is  about  forty  miles  from  Carlin,  a  prominent  station  on  the  Cen- 
tral Pacific  road.  The  district  wa«  discovered  about  two  years  ago,  and 
now  there  are  five  hundred  souls  located  here.  Among  the  most  pro- 
mising and  leading  mining  claims  are  the  following:  Keystone,  Argeu- 
tum,  Monroe,  Norman,  Grant,  Grey  Eagle,  Wissahickon,  and  Austin. 

The  following  are  the  assessor's  returns  for  Lander  County,  compris- 
ing the  four  quarters,  from  July  1,  1809,  to  July  1, 1870 : 
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Assessor^B  returns  for  the  quarter  ending  September  30,  1869. 


Mine  or  company. 


REESE  Rn'ER. 

Black  Ledge 

Lodi ^ 

Harriet  Lane 

Inmol 

Harding  and  Dickman 

Bailey 

Royal  American • 

Tuolomne 

Niagara 

Chicago 

Maggie 

Baker 

Shakespeare 

Plymouth 

Kelly 

Florida 

Florida,  2d  class 

Lane  and  Fuller  Company 

Lane  and  Fuller  Company,  2d  class. 

Jo.  Lane 

Jo.  Lane,  2d  class 

Troy 

Troy,  2d  class , 

S.  C.  Baker 

Manhattan  Company 

Whitlatch  Yankee  Blade 

Whitlatch  Yankee  Blade,  2d  class.  . 

Smith  Company 

Kihock 

Homeward  Bound 

Wayant 


Arctic  and  Garrison  . 
Walker  Company  . . . 

Ross  Comx»any 

Carter  Company 

Taylor  and  Passmore 
Kenuey  Company  . . . 

Berlin 

Olseu  Company 


CORTEZ. 


Northey  Company 
Corse  Company  .. 
Godwin  Company  , 
Powell  Company  . 
►Spencer  Company 
Yaudell  Company 


MINERAL  HILL. 


SPRING  VALLEY. 

Red,  White,  and  Blue 

Berry  Company 

Grant  - . .  i .■ 

Providence 

Ross 

Smith  Company 

Woods  Company 

Williams  Company •. 


2 
4 
2 

6 
9 
1 
1 
9 
3 
2 
7 
7 
2 
6 
1 
3 

17 
460 

35 
7 
4 

11 
•     8 

24 

638 

8 

14 
2 

16 
3 
1 


271 

3 

26 

8 

10 

11 

4 

7 


29 
6 
1 
2 

12 


Pounds. 


3 


1 
9 
1 
1 
1 
1 

O 

6 


Gem 


EUREKA. 


1,680 
424 
271 
888 
606 

1,410 
278 

1,980 
944 

1,897 
540 
597 

1,266 

1,296 
308 
609 


1,271 

100 

338 
1,296 
1,585 

632 
1,632 
1,592 

675 
1,074 

490 
1,559 
1,902 

264 


1,660 

1,829 

1,547 

695 

241 

1,735 

531 

1,356 


932 

978 

1,114 

512 

1,339 

1,257 


1,596 

712 

1,750 

70 

1,290 

1,348 

1,164 

518 


514 


Average 
per  ton. 


1297  48 
439  58 
774  56 
173  84 

62  21 
141  35 

63  20 
310  35 
248  52 
255  99 

75  20 
154  80 
379  39 
123  23 
267  00 
427  50 
133  74 
139  12 

72  13 
777  61 

92  29 
464  15 
159  00 
212  98 
109  35 
337  51 
209  96 
429  76 
224  79 
258  42 
591  34 


81  12 

89  33 
122  21 
176  42 

68  61 
200  84 

72  13 
139  60 


367  45 
150  59 
228  90 
263  03 
252  08 
109  89 


230  01 
181  75 

a85  58 
58  42 
92  ^6 

529  12 
53  16 

235  87 


112  12 
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Dedncting  the  amount  of  ore,  56  tons  623  pounds  from  Mineral  Hill,  which  is  in  Elko 
County,  we  have  1,762  tons  973  pounds  as  the  product  of  Lander  County  during 
the  last  quarter.  The  value  of  the  bullion  produced  amounts  to  $253,197  60,\vliich  is 
an  average  of  $139  21  per  ton.  That  is  about  the  average  of  the  lot  of  4G0  tons  pro- 
duced by  the  Lane  and  Fuller  Company.  The  average  of  the  ore  produced  by  the 
Manhattan  Company  is  considerably  lower  than  that  of  several  preceding  quartet's. 
The  average  of  tlie  ore  produced  in  Reese  River  district  during  tlie  quarter  is  very 
good;  Mineral  Hill  is  high ;  Spring  Valley  (in  small  lots)  is  fair;  while  the  average  of 
Cortez  is  lower  than  usual.  The  Arctic  and  Garrison  are  totally  distinct  miue6  in  the 
latter  district,  yet  their  product  is  lumped  in  the  assessor's  roll;  so  that  the  value  of 
the  ore  produced  by  either  cannot  be  determined. 

Assessor's  returns  for  the  quarter  ending  December  31, 1869. 

The  following  table  comprises  the  names  of  thirty-two  sources  fi*om 
which  bullion  was  obtained,  while  the  assessor's  book  specifies  eighty- 
four;  but  I  have  omitted  all  lots  of  ore  less  than  one  ton,  as  well  as  all 
lots  where  the  name  of  the  mine  or  company  is  not  given.  Nearly  one- 
half  the  entries  in  the  roll  of  the  assessor  make  no  meution  of  the 
mine  which  produced  the  ore  to  which  certain  amounts  of  bullion  arfe 
credited. 


Mine  or  company. 


Quantity. 


Average 
per  ton. 


Chester 

Doyle  &  Co 

Kaleseed 

Timoke 

Roman    , 

Saratoga 

Silver  Circle 

Buel  North  Star 

Florida 

Florida,  (west) 

Manhattan  Company 

Whitlatch  Yankee  Blade 

Maggie 

Star  of  the  Evening 

Plymouth 

Chicago 

Great  Eastern,  (dump) 

Harriet  Lane 

Isabella 

Silver  Chamber. 

Troy,  (six  lots) 

Lewis 

Black  Ledge 

CORTEZ. 

Arctic 

Garrison 

St.  Louis 

Mount  Tenabo 

Berlin 

EX7BEKA. 

Buckeye  Company 

SPRING  VALLEY. 

Providence 

SECRET  VALLEY. 

Telegraph 

Page  &  Corwin 


Toii«. 
1 
7 
2 
3 
1 

21 
2 

37 

22 

13 
360 
8 
6 
2 
2 

22 
3 

14 
4 
2 

33 
3 
1 


76 


47 

25 

13 

9 


72 


1 
7 


Pounds. 
1,898 

868 
1,814 
1,394 
30 
1,879 
1, 124 

556 

432 
1,096 

962 
1,540 

918 
1,846 

534 

310 

'"'282' 

520 

918 

1,394 

1,354 

466 


27 

964 

863 

1,546 

1,593 


1,450 


984 


1,078 
264 


$248  08 
112  53 
333  02 
155  36 
194  35 
423  09 

97  42 
100  70 
3:J7  25 
330  71 
149  15 
121  29 
133  04 
213  10 
192  34 
225  89 
171  29 
337  50 
181  47 

94  00 
25B  00 
5K3  75 
316  57 


55  66 

281  14 

67  56 

57  80 

153  78 


49  08 
308  48 


174  52 
435  21 
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It  may  be  stated  that  the  entire  ore  product  of  the  quarter  is  993J 
tons,  about  one-half  the  amount  produced  during  the  previous  quarter. 
The  total  value  of  the  ore  is  $163,475,  which  gives  an  average  of  $164  42 
per  ton,  it  being  understood  that  the  computations  are  in  gold.  During 
the  quarter  the  lots  of  ore  brought  to  the  mills  were  mostly  small ;  the 
onlj'  considerable  lot  produced  by  any  mine  or  company  being  that  of 
the  Manhattan,  the  average  yield  of  which  is  nearly  up  to  that  of  pre- 
vious quarters.  The  only  noticeable  feature  of  the  returns  is  the  decrease 
in  the  product  of  ore. 

The  table  specifies  only  one  lot  of  ore  produced  in  Spring  Valley, 
while  the  assessor  mentions  ten ;  but  he  gives  the  name  of  the  mine 
froui  which  the  ore  was  obtained  in  one  instance  only ;  in  nine  cases  it 
is  credited  to  Black,  Brown,  or  Green.  This  is  true  in  a  less  degree  of 
Cortez  and  Secret  Valley. 

In  conclusion,  I  must  observe  that  the  returns  of  the  assessor  contain 
no  information  respecting  the  product  of  lead  bullion  in  the  district  of 
Eureka  during  the  last  quarter.  Reports  have  credited  that  district 
with  producing  a  considerable  number  of  tons  of  rich  lead,  but  the 
assessors  returns  give  no  data  by  which  to  verify  them. 

A88€88or^8  returns  of  product  of  mines  for  tlie  quarter  ending  March  30, 1870. 


Mine  or  company. 


EUREKA   DISTRICT. 

Buckeye , 

Champion 

SECRET  CANYON  DISTRICT, 

Page  &  Corwin , 

REESE  RIVER  DISTRICT. 

Wliitlatch  Mine , 

Da 

Saratoga 

Tuolumne 

Chicago 

North  Star 

Oregon  and  North  Star 

American 

Isabella 

Buel  North  Star 

Troy 

Do 

Do 

Do 

Do 


Quantity. 


Tons, 
57 

298 


10 


12 
3 

36 

15 

12 

458 

83 

17 

12 

107 

78 

0 

1 

4 

4 


Founds, 
928 
582 


1,030 


1,290 
846 

1,914 
602 

1,500 
196 

1,076 
430 
226 
468 
42 
746 
318 

1,980 

1,730 


Cost. 


$48  56 
48  56 


460  91 


a33  69 
228  49 
446  30 
193  97 
122  30 
150  23 
.322  97 

160  64 
323  76 
166  06 

161  55 
133  83 
316  22 
115  69 
157  72 


Total. 


$2,790  88 

14, 487  28 


4, 846  87 


4,219-53 

782  15 

16, 494  25 

2,580  11 

1,559  45 

68,822  12 

26, 980  36 

2, 763  95 

3,921  71 

17, 808  08 

12,604  50 

49  92 

366  50 

577  31 

752  75 


Total  number  of  tons  of  ore  raised  in  Lander  County,  l,457^j;  ^^"*^? 
value,  $228,896  83.  All  small  lots  from  various  mines,  not  named,  are 
omitted  in  the  above  table. 
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Assessor's  returns  of  product  of  mines  for  the  qtmrter  eliding  June  30,  1870. 


Mine  or  company. 


EUREKA   DISTRICT. 

Champion 

Butter-Cup  Company ; 

Home  Ticket 

Jackson 

Do 

Bicbmond 

Husick 

Bnllwhacker 

Wilson 

Big  Bilk 

Lord  Byron 

Southern  Pacific 

SECRET  VALLEY  DISTRICT. 

Page .' 

Bacy 

Badges 

CORTEZ  DISTRICT. 

Mt.  Tenabo 

Garrison 


Quantity. 


Cost. 


Tons. 

1,017 

180 

44 

333 

460 

17 

10 

70 

20 

12 

11 

18 


48 
10 
27 


Pounds, 


856 
500 
699 


1,000 

1,517 

1,561 

918 


733 


46 
17 


233 
1,981 


$64  50 
45  55 


25  00 


Total. 


$65, 596  50 

8, 199  00 

1, 110  70 

8, 155  00 

11, 180  58 

522  31 

210  00 

1,415  17 

571  96 

186  89 

330  00 

00 


f;r. 


7,630  00 
300  00 
540  00 


3,011  22 
3, 978  77 


There  are  no  returns  from  the  Manhattan  Company  in  Reese  River  dis- 
trict, on  account  of  the  building  of  Stetefeldt  furnace.  Total  ore  raised 
and  reduced  in  the  county,  2,397  tons;  value,  $119,488  41.  All  small 
lots  below  3  tons,  from  various  mines,  and  those  from  mines  not  named, 
are  omitted  in  the  above  table. 

Eureka  district — This  district  has  attained  high  prominence  during 
the  year.  It  has  been  known  for  about  six  years  as  a  region  which  con- 
tains base  metal  ores,  but  the  discoveries  "previous  to  the  fall  of  1869 
were  not  such  as  to  cause  the  district  to  be  regarded  as  of  much  value. 
All  this  is  now  changed,  and  Eureka  may  safely  be  classed  among  the 
most  promising  districts  in  the  State  of  Nevada.  The  rapid  advance  in 
the  monthly  yield  of  bullion  points  so  strongly  to  this,  that  even  the 
outside  observer  is  forced  to  come  to  such  a  conclusion ;  but  to  those 
who  have  visited  the  district  and  its  mines,  and  who  can  appreciate  a 
real  not  fancied  abundance  of  ore,  the  ftict  is  quite  evident. 

Eureka  district  is  situated  in  Lander  County.  Nevada,  about  forty 
miles  west  of  Hamilton,  and  sixty-five  miles  east  of  Austin,  in  a  spur 
of  the  Diamond  range  of  mountains.  The  prevailing  rocks  in  the 
district  are  dolomitic  limestones,  quartzites,  sandstones,  slates,  and 
occasionally  these  stratified  rocks  are  capped  by  a  coarse-grained,  white, 
trachy  tic  tuflfa.  This  district  compares  very  favorably  with  most  others 
in  Nevada,  in  regard  to  the  abundance  of  wood,  grass,  and  water. 

The  first  silver  mines  were  here  discovered  about  six  years  ago.  They 
lie  in  New  York  and  Secret  caiions,  and  occur  in  limestone.  The  ores 
in  these  are  sulphates,  antimoniates,  and  carbonates  of  lead,  carrying 
from  $20  to  $200  silver  per  ton,  and  stetefeldtite,  galena,  and  a  mineral 
similar  to  bournonite.  They  are  very  quartzy,  and  the  deposits  are 
rather  limited. 

Some  of  the  most  promsing  of  these  mines  were  sold  to  a  New 
York  company,  and  considerable  money  was  expended.  An  effort  was 
made  to  smelt  the  ore,  but  the  same  fate  that  seems  to  have  followed 
most  investments  of  eastern  capital  followed  this,  and  the  mines  were 
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pronounced  a  failure.  The  ore  contained  too  much  lead  to  permit  of 
successful  working  (even  by  roasting  previously)  by  the  mill  process,  and 
the  district  was  virtually  abandoned  until  1868,  w^hen  Major  McCoy, 
Jerry  Miller,  and  their  associates,  finding  that  the  ore  in  the  district 
was  very  rich  in  lead,  and  contained  a  large  amount  of  silver,  and  con- 
siderable gold,  employed  Mr.  Stetefeldt  to  erect  a  furnace,  which  was 
put  in  operation  in  the  spring  of  18G9,  with  at  first  poor  success,  though 
results  were  not  altogether  discouraging.  About  this  time  a  number  of 
miners  visited  this  district  from  the  White  Pine,  and  other  valuable 
mines  were  discovered  and  located. 

In  the  fall  of  1809,  Colonel  G.  C.  Bobbins  built  a  small  furnace  at 
Eureka,  and  demonstrated  that  the  ores  could  be  successfully  smelted. 
Soon  after,  the  McCoy  furnace  made  a  more  successful  run  on  ores  from 
the  new  mines.  About  this  time  Colonel  David  E.  Buel,  in  company  with 
others,  leased  the  McCoy  furnace,  and  bonded  the  Buckeye,  Champion, 
and  Sentinel  mines.  The  ore  was  worked  successfully,  it  being  of  a 
character  very  well  adapted  to  the  smelting  process.  The  mines  carry- 
ing these  excellent  smelting  ores  are  located  on  Mineral  Hill,  two  and  a 
half  miles  west  of  the  town  of  Eureka.  They  have  secured  the  future  of 
the  district,  and  are  certainly  the  most  extensive  deposits  of  middling 
high-grade  ores  at  present  known  in  Nevada.  Although  carrying  a 
high  percentage  of  base  metals,  they  are,  nevertheless,  the  most  valuable 
mines  discovered  during  the  last  four  or  five  years.  Atthelocality  where 
these  deposits  occur,  the  rock  strata  are  highly  inclined,  and  the  ores 
occupy  a  zone  running  with  the  strike  of  the  strata,  and  either  at  or 
very  near  to  the  contact  line  of  limestone  and  quartzite  beds.  This 
zone  has  been  followed  for  miles,  and  deposits  of  greater  or  less  magni- 
tude have  been  found  everywhere.  The  quartzite  is  nearly  always  the 
foot-wall  of  the  deposits,  while  the  limestone  may  be  termed  the  hang- 
ing wall;  sometimes,  however,  the  ore  lies  entirely  in  the  limestone,  a 
short  distance  above  the  quartzite.  The  Buckeye,  Champion,  Jackson, 
Sentinel,  and  Eichmond,  are  at  present  the  most  important  mines.  On 
these  the  most  work  has  been  done,  and  huge  deposits  are  fully  exposed 
to  view.  The  Buckeye  and  Champion,  for  instance,  have  been  worked 
to  a  large  extent  as  open  quarries,  and  to  prove  the  continuance  of  the 
ore  in  depth,  two  shafts  have  been  sunk  in  the  Buckeye,  75  and  65  feet 
in  depth,  respectively.  The  two  are  connected  by  a  level,  which  passes 
on  in  opposite  directions  from  both  shafts  for  some  distance,  so  as  to 
make  the  whole  length  of  the  level  75  feet.  In  this  level  is  a  chamber 
16  feet  square,  cut  out  in  the  ore,  which  does  not  touch  the  limits  of  the 
deposit  on  either  side.  A  cross-cut  at  another  place,  30  feet  in  length, 
has  also  failed  to  define  the  width.  The  Buckeye  and  Champion  are 
close  together,  and  are  both  owned  by  the  same  San  Francisco  company, 
which  bought  them^  together  with  the  Sentinel,  another  adjoining  mine, 
from  the  original  discoverers,  for  $100,000.  It  was  an  exceedingly  low 
price,  especially  as  there  were  some  2,000  tons  of  ore  on  the  dump  at 
the  time  of  the  purchase.  This  ore,  in  fact,  is  all  that  wa«  paid  for,  as 
will  appear  from  the  assays  to  be  given  hereafter. 

The  history,  of  the  formation  of  the  present  Eureka  Consolidated 
Company  is  related  as  follows:  After  Colonel  Buel  had  satisfied  himself 
of  the  smelting  qmdities  of  these  ores,  he  resolved  at  once  to  build  large 
smelting  works,  and  a  company  was  formed,  consisting  of  Buel,  Bate- 
man,  Allen,  Ingoldsby,  and  Farren,  and  called  the  Bateman  Association, 
who  took  the  matter  energetically  in  hand.  No  sooner  had  Mr.  Wm. 
Lent  effected  the  purchase  of  the  Buckeye  property,  which  consists  of 
six  locations,  than  he  effected  a  consolidation  with  the  Bateman  Asso- 
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ciation,  thus  uniting  one  of  the  largest  properties  in  the  State.  The 
new  company,  known  as  the  Eureka  Consolidated  Mining  Company, 
now  holds  the  following  mines :  The  Buckeye,  Champion,  Sentinel,  Cen- 
tral, Eoseland,  and  Mammoth,  together  with  the  smelting  works  erected 
by  Buel  and  Bateman. 

From  the  Champion,  ore  has  been  taken  from  an  open  cut  about  25 
feet  deep,  16  feet  wide,  and  25  feet  long,  and  from  a  large  chamber 
about  20  feet  square,  which  is  heavily  timbered.  The  only  outcrop  of 
this  tremendous  deposit  was  a  three-inch  crack  in  the  limestone,  filled 
with  hydrated  oxyde  of  iron.  A  blast  put  into  the  limestone  threw  off 
a  thin  cap  of  not  more  than  six  or  eight  inches,  which  covered  the 
whole  deposit,  and  which  is  again  overlain  in  several  places  by  earth 
from  four  to  six  feet  deep.  The  ore  is  an  earthy  carbonate  of  lead,  in 
which  lumps  of  undecomposed  galena  are  found.  This  galena  is  almost 
invariably  covered  with  a  thin  crust  of  a  product  of  the  decomposition 
of  galena  and  arsenical  pyrites,  which  is  probably  analogous  in  com- 
position with  stetefeldtite,  and  in  which  the  antimoniates  seem  to  be 
replaced  by  arseniates.  This  crust  is  much  richer  in  silver  and  gold 
than  the  galena  or  carbonates.  Mixed  with  the  latter  occurs  consider- 
ble  arseniate  of  iron,  easily  recognizable  by  its  color  and  by  blow-pipe 
tests. 

The  following  averages  of  the  assays  of  the  ores  smelted  up  to  the 
end  of  April,  comprising  many  thousand  tons,  will  give  an  idea  of  the 
richness  of  these  ores : 

Silver.  Gold  and  silver. 

Champion $67  53  $75  70  per  ton. 

Buckeye 75  75  83  60        " 

Jackson •- 8110 

The  figures  are  taken  from  the  assaying  records  of  Messrs.  Jungjohn 
&  Hartwig,  and  vouched  for  by  them.  The  contents  of  gold  are  about 
$40,  the  balance  is  silver,  and  the  contents  of  lead,  from  40  to  50  per 
cent.,  are  not  included.  A  lot  from  the  Empire,  a  mine  lying  in  the 
same  zone  as  the  foregoing,  has  assayed  as  high  as  $96  gold  and  $186 
silver  per  ton.  Theoresare  soeasily  extracted  with  pick  and  shovel  alone, 
that  one  man  can  take  out  ten  tons  per  day,  and  two  miners  have 
actually  so  far  supplied  the  two  furnaces  of  the  company. 

A  second  group  of  mines,  the  Grant,  Sunburst,  lone,  Summit,  Es- 
meralda, &c.,  are  situated  on  Mineral  Hill,  southwest  of  the  Buckeye. 
The  ores  here  are  mostly  stetefeldtite,  and  carry  much  quartz.  They 
are,  however,  very  rich  in  silver  and  gold,  and  assay  from  $80  to  $800 
per  ton ;  but  the  occurrence  is  irregular  and  nest-like.  The  Sunburst 
seems  to  contain  the  greatest  quantity  of  ore. 

Northeast  of  the  Champion,  and  in  the  same  mineral-bearing  zone, 
across  a  canon,  a  number  of  very  promising  mines  have  been  lately 
discovered  by  Loucks,  Rigsby  &  Co.  The  East  Star  and  Wide  West 
are  the  most  prominent,  and  have  been  traced  over  1,000  feet. 
The  deposits  lie  also  under  a  thin  cap  of  limestone,  and  carry  below 
this  an  iron  cap  of  little  depth.  The  following  assays,  made  by  the 
before-mentioned  assayers,  have  been  furnished  me: 


Samples  from  mines  of  Loucks,  Eigsby  &.  Co. 

Silver. 

Gold. 

• 

Lead. 

1 

$404  33 

151  93 

77  46 

59  56 

372  10 

452  40 

$63  00 
30  00 
18  00 
18  00 
48  00 
72  00 

25  per  cent. 

2 

3.. 

4. 

-----       ----       ------ W-.        ...w*.        *..---       W^.w       -,-.-- 

5 

6 

\ 

\ 
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An  average,  taken  of  all  these  samples  after  crashing  and  mixing, 
gave  $307  26  silver,  $42  gold,  and  12J  per  cent.  lead.  In  these  same 
claims  an  iron  ore  is  found  close  under  the  limestone  cap,  and  embedded 
in  the  carbonates,  which  assays  $300  10  gold  and  $1G  96  silver.  It  is 
probably  a  product  of  decomposition  of  the  arsenical  pyrites  which  are 
found  undecomposed  in  the  galena  below. 

Before  closing  this  description  of  the  mines  in  Eureka,  I  must  mention 
a  peculiar  ore  occurring  in  the  Page  and  Corwin,  a  very  important  de- 
posit in  Secret  Canon,  seven  miles  south  of  Eureka.  This  ore  is  evi- 
dently a  product  of  decomposition  of  iron  pyrites  and  antimonious  ore, 
but  assays  up  to  $2,000  per  ton  in  silver.  It  mills  from  $200  to  $500 
per  ton,  according  to  selection.  The  quantity  exposed  is  very  large,  as 
may  be  seen,  when  I  mention  that  the  chamber  opened  is  40  feet  in  di- 
ameter. The  ore  is  sent  to  Reno,  and  is  there  roasted  in  the  Stetefeldt 
furnace,  and  worked  in  the  mill,  or  to  the  Manhattan  Mill  at  Austin. 

The  carbonates  and  galena  ores  of  the  district  are  smelted  at  Eureka, 
as  before  mentioned.  The  district  commenced  producing  regularly  last 
December.  All  that  time  only  one  furnace,  McCoy's,  wa«  in  operation. 
Kow  there  are  ftmrteen  furnaces  built  in  the  district,  all  in  and  close  to 
the  town  of  Eureka.  Six  of  these  furnaces  were  running  at  the  time 
of  my  visit.  These  are  all  built  after  the  same  general  pattern,  which 
is  not  a  very  good  one,  as  I  shall  show  hereafter. 

On  the  30th  of  June,  the  results  of  previous  smelting  in  Eureka  were 
as  follows : 

Bateman  A880ciation(two  fur- 
naces) had  produced  373 
tons,  average  value  $348  per 
tou $130,152 

Marcelina  Mining  Company, 
of  San  Francisco,  200  tons, 
average  value  $350 70,000 

McCoy  Furnace,  ilO  tons,  av- 
erage value  $450 49, 500 

Buttercup  Mining  Company, 
of  New  York,  1(K)  tons,  aver- 
age value  $375 37,500 

Wallace  &  Bevan,of  Phihulel- 
phia,  (two  furnaces)  75  tons, 
average  value  $3  50 26, 250 

Total,  959  tons 313,402 


Thus  showing  that  the  large 
quantity  of  859  tons  of  lead  bul- 
lion,  with  an  aggregate  value  of 
$313,402,  was  produced  by  this 
district  in  the  first  six  months  of 
smelting,  the  major  part  having 
been  actually  produced,  however, 
during  the  last  three  months. 

Mr.  Guido  Kuestel,  a  mining 
engineer  and  metallurgist,  well 
known  on  the  Pacific  coast,  has 
had  occasion  to  visit  Eureka  du- 
ring last  summer.  In  the  Scien- 
tific Press  he  describes  the  smelt- 

vi-  «><vo . V v^^ :>r* '  ■  '■■<i^^'^vS' ^  i'^^  operations  and  furnaces  of 

^^^^^^^^^^^^^^^^^^^^  •         Eureka  as  follows: 

Shaft  Fiimace— vertical  section. 
They  are  vertical  blast  or  cnpola  furnaces,  with  a  square  horizontal  section.    The 
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blast  i»  admitted  thronKh  three  tuyeres,  one  at  the  back  and  one  at  each  Bide.  The 
mouth  ornozzle  of  the  tuyeres  is  generally  three  inches  in  diameter^  admitting  a  very 
lar^e  amount  of  wind — too  much,  considering  the  horizontal  dimensions  of  the  furnaces, 
which  are  about  two  feet  square,  and  the  easy  fusibility  of  the  ore.  The  shaft  is  from 
twelve  to  sixteen  feet  high,  from  the  tuyeres  to  the  charging  hole.  Tlie  hearth  is 
about  two  feet  below  the  tuyeres,  and  is  made  of  stone,  the  front  part  alone  being 
formed  of  a  composition.  At  the  bottom  of  the  hearth  is  the  tap-hole^  through  which 
the  lead  is  run  out  at  intervals.  One  tapping  gives  about  200  pounds  of  pig  lead, 
which  being  ran  into  molds,  forms  bars  weighing  from  80  to  120  pounds  apiece.  The 
furuaceis  built  of  stone  found  here,  lined  inside  with  a  fire- proof  sandstone,  which  is 
found  at  Pancake  Mountain,  about  twenty  miles  distant.  This  last  is  porous,  and  of 
an  excellent  quality.  Lately  sandstone  equally  as  good  has  been  found  at .  Eureka. 
The  blast  is  furnished  by  fan-blowers.  The  illustration  shows  the  common  style  of  fur- 
nace used.  Here  A  denotes  the  walls,  built  of  a  sort  of  porphyrj'  tufa;  B,  the  inside 
lining  of  sandstone ;  C,  the  front  of  the  hearth,  of  composition.*  The  shaft  D  has  a 
square  horizontal  section,  and  the  shaft  O  a  circular  one.    I  is  the  charging  hole. 

The  ore  is  principally  cerussite  or  carbonate  of  lead.  There  is  also  some  galena,  but 
only  in  limited  quantities  at  present,  and  mostly  changed  into  a  dull,  black  mineral, 
retaining  the  slructure  of  galena,  and  apparently  unchanged  in  the  center.  Singularly 
enough,  the  dull  portion  is  richer  in  silver  than  the  galena,  from  which  it  seems  evi- 
dently to  have  been  formed,  perhaps  by  the  influence  of  internal  heat.  It  resembles 
stetefeldtite.  On  an  average,  the  ore  prepared  for  smelting  contains  40  to  48  per  cent, 
of  lead,  ^0  to  $80  in  silver,  and  $15  to  $20  in  gold  per  ton.  In  bulk,  the  ore  has  a  yel- 
low color,  due  to  the  iron  in  it.  There  is  also  arsenic  in  the  ore,  which,  in  smelting, 
combines  with  the  iron,  forming  a  white  compound  (speiss)  somewhat  like  matte,  and 
holding  $H6  to  $45  per  ton  in  silver  and  gold,  and  24  per  cent,  of  lead.  The  ore  smelts 
readily  by  itself*,  nothing  being  added  except  about  20  per  cent,  of  slag. 

Analysis  of  the  slag  shows  tlie  following  composition.  For  the  sake  of  comparison, 
the  composition  of  a  Freiberg  slag  is  also  given.  No.  1  is  the  slag  from  Eureka,  and 
No.  2  that  from  Frieberg : 

No.  1.       No.  2. 


Silica 30.20  36.50 

Iron  (suboxide) 50.60  40.50 

Alumina 3.01  8..50 

Lime 7.10  4.00 

Magnesia 0.90  3.00 

Lejid  (oxide) 8.70  7.50, 

100. 51  100. 00 


> 


To  form  this  requires  2,G&P  Fahr., 
and  to  melt  it  when  formed,  2,402^-. 


There  is  a  little  too  much  iron  in  the  slag  No.  1.  For  the  protection  of  the  furnace 
lining  a  somewhat  larger  proportion  of  quartz  in  the  ore  would  seem  to  be  advantage- 
ous. Yet  as  it  is,  there  is  a  most  fortunate  coincidence  of  all  the  requirements  for 
easily  smelting  the  Eureka  ore.  About  24  pounds  of  charcoal  nm  charged  into  the  fur- 
nace at  one  time,  and  from  40  to  45  pounds  of  ore,  besides  12  i>ounds  of  slag.  The 
charging  is  done  in  a  very  irregular  manner,  by  shovels,  and  without  weighing  or 
measuring.  One  furnace  can  smelt  from  eight  to  nine  tons  of  ore  in  twenty-four  hours. 
Three  and  a  half  tons  of  ore  yield  about  one  ton  of  pig  lead,  or  ♦*  bullion,'^  as  they  pre- 
fer to  call  it.  The  consumption  of  charcoal  varies  from  30  to  ;t5  bushels  to  the  ton  of 
ore.  At  present,  it  costs  about  $20  to  smelt  a  ton  of  ore ;  it  is  probable,  however,  that 
by  using  a  furnace  of  larger  capacity,  the  expenses  may  be  reduce<l  to  $14  or  $15. 

"when  the  furnaces  are  properly  managed,  the  loss  of  lead  will  probably  not  exceed 
20  per  cent.  At  present,  however,  it  is  larger,  owing  to  several  rejisous,  and  very 
largely  to  the  very  frequent  use  of  crowbars  about  the  hearth,  whereby  a  great  deal  of 
lead  is  mixed  in  with  the  slag.  By  using  such  large  tuyeres,  it  would  seem  that  too  much 
wind  was  brought  into  the  furnace,  and  without  sufficient  pressure.  Hence  the  heat 
is  not  concentrated  in  the  smelting  region  just  above  the  tuyeres,  but  is  dift'used  in 
the  npper  part  of  the  furnace,  and  t/he  carbonate  of  lead  commences  to  melt  at  a  dis- 
tance of  one  or  two  feet  below  the  charging  hole,  and  the  lead  is  thus  exposed  a  long 
time  to  volatilizing  influences.  Hence,  also,  in  the  hearth  the  temperature  is  too  low, 
the  slag  stittens,  sticks  to  the  walls,  makes  the  constant  use  of  the  crowbar  necessary 
and  takes  up  mechanically  considerable  lead.  Again,  the  ambition  of  having  a  very 
long  run  induces  some  smelters  to  keep  the  furnace  at  work  when  it  evidently  needs 
repairs,  and  this  is  another  source  of  loss  of  lead  and  silver. 

The  amount  of  si>eiss  (the  combination  of  arsenic  and  iron)  is  about  3  per  cent,  of 
that  of  the  ore.    At  present  this  is  not  treated  further. 

The  bullion  contains  on  the  average  about  $170  in  silver  and  $80  in  gold,  or  a  total  of 
$250  per  ton.  This  statement  must  be  taken,  of  course,  as  a  very  general  one.  The 
lead  is  at  present  shipped  to  Newark,  New  Jersey,  for  the  purpose  of  extracting  the 
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silver  and  gold.    There  is  nothing  to  prevent  its  being  cupelled  at  Eureka,  but  differ- 
ent circumstances  induce  the  companies  to  send  it  away. 

A  large  furnace,  with  five  tuyeres,  and  capable  of  smelting  24  tons  in  twenty-four 
hours,  is  now  being  built  by  the  Eureka  Smelting  Company,  under  the  superintend- 
ence of  Mr.  Ch.  Von  Liebenau.  This  furnace  will  be  six-sided,  and  in  the  middle  of  each 
side,  except  the  front  one,  comes  a  tuyere  directed  towards  the  center  of  the  furnace. 
The  diameter  of  the  furnace,  or  rather  the  distance  of  the  centers  of  opposite  sides,  is 
three  and  a  half  feet  at  the  level  of  the  tuyeres,  and  four  feet  at  the  level  of  the  feed- 
ing hole.  From  the  tuyeres  to  the  feeding  hole  is  16  feet.  The  furnace  will  cost  be- 
tween $2,500  and  $:},000. 

This  description  is  generally  quite  correct,  and  it  will  only  require  a 
few  additional  remarks  to  make  it  complete.  At  the  same  time  I  will 
try  to  point  out  the  very  serious  defects  which  the  present  system  of 
smelting  is  suffering  under.  Not  all  the  furnaces  are  rectangular  inside. 
I  know  of  at  least  one  which  is  round.  From  the  sketch  it  can  be  seen 
that  the  furnace  here  figured  has  a  sort  of  bosh  on  three  sides,  com- 
mencing about  1^  feet  above  the  tuyeres.  Above,  and  ju^t  below  the 
charging  hole,  the  shaft  is  also  contracted,  and  the  chimney  is  a  foot 
narrower  than  the  shaft. 

This  form  of  the  furnace  tends  greatly  towards  the  formation  of  iron 
sows,  and  also  toward  volatilization  of  an  enormous  quantity  of  lead 
oxide,  which  carries  always  silver  with  it.  Mr.  Kuestel,  in  his  article, 
does  not  give  the  result  of  experiments  made  by  him  and  Mr.  C.  Yon 
Liebenau,  at  Eureka.  According  to  these,  I  am  informed  from  the  most 
reliable  source,  i.  e.,  one  of  the  experimenters  themselves,  30  per  cent, 
of  the  silver  and  40  per  cent,  of  the  lead  contained  in  the  ore  are  lost 
at  present,  and  this  is  really  enormous.  Another  very  bad  feature  of 
the  Eureka  furnace  is  the  large  size  of  that  part  of  the  crucible  lying 
outside  of  the  breast  In  fact,  the  whole  of  it,  two  feet  wide  and  about 
one  foot  deep,  is  left  entirely  open.  The  consequence  is,  that  a  great 
amount  of  coal  is  necessary  to  cover  up  this  space  5  that  the  heat,  which 
spreads  too  much  upwards  anyhow,  on  account  of  the  large  quantity  of 
insufficiently  compressed  blast,  cannot  be  maintained  in  the  crucible ; 
that  the  slag,  which  is  a  low  silicate,  and  is  therefore  inclined  to  stiffen- 
ing, becomes  cold  and  short,  and  mechanically  incloses  particles  of  lead 
which  go  over  the  dump.  This  takes  place  the  more,  as  iron  is  also 
reduced  from  the  charge  on  account  of  the  long  time  it  is  kept  in  a 
reducing  zone  on  the  boshes,  and  bars  are  therefore  frequently  intro- 
duced to  loosen  it.  To  do  this  the  fore-crucible  is  opened  and  more 
heat  is  lost.  Considerable  silver  has  heretofore  also  been  lost  in  the 
speiss  which,  to  within  a  short  time  ago,  went  over  the  dump  as  '^  white 
iron.''  It  is  now  saved,  but  not  treated  further  for  the  present.  I  am 
informed  that  part  of  the  dumps,  especially  the  oldest  around  the 
Eureka  furnaces,  assay  as  high  as  $80  per  ton  in  silver. 

As  will  be  seen  from  Mr.  KuesteFs  article,  the  proportion  of  coal  used 
per  ton  of  ore  is  extravagant  for  ores  as  easily  fusible  as  those  at  Eureka. 
This  is  partly  caused  by  the  construction  of  the  furnaces ;  but  a  great 
deal  of  it  is  also  due  to  the  treatment  of  the  coal,  which  is  transported 
in  sacks  instead  of  racks,  and  exposed  to  all  kinds  of  weather,  i^  that 
it  always  contains  a  large  amount  of  moisture,  and  is  rather  small  and 
soft. 

In  my  opinion,  the  improvements  required  in  Eureka  to  make  smelting 
extremely  profitable  are :  1.  More  careful  burning  of  the  coal,  so  as  to 
obtain  it  hard,  in  larger  pieces,  lustrous  and  ringing;  transportation  in 
ra<;ks  in  the  way  done  in  Pennsylvania,  New  York,  and  the  Eastern 
States  generally.  2.  Boasting  of  the  ores  in  free  heaps,  with  intermix- 
ture of  small  coal  to  volatilize  part  of  the  arsenic  and  sulphur.    This 
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ought  to  be  done  at  the  mines,  where  wood  is  much  cheaper  than  in 
Eureka.  3.  The  furnaces  must  be  differently  constructed,  t.  e.,  the  walls 
must  come  down  straight  to  the  hearth,  or  contract  gradually' about  one 
foot  in  the  whole  height  from  top  to  bottom,  like  the  Raschette  or  the 
Piltz  furnaces;  the  mouths  of  the  tuyeres  ought  to  be  narrowed  from 
three  to  one  and  a  half  inches,  and  pressure  blowers  ought  to  be  em- 
ployed instead  of  the  fan-blowers  now  used.  The  fore-crucible  ought  to 
be  closed,  so  as  to  protrude  not  more  than  four  inches  from  the  breast  at 
the  commencement  of  the  campaign,  and  not  wider  than  six  inches.  4. 
As  long  as  no  dust  chambers  can  be  connected  with  the  furnaces,  (which 
would  undoubtedly  be  the  best,)  the  stack  ought  to  be  rather  wid^r  than 
the  furnaces  than  narrower,  so  that  the  draught  may  be  reduced  to  a 
minimum,  and  thus  the  escape  of  dust  be  prevented  as  much  as  possi- 
ble. 5.  Regular  charges  ought  to  be  carefully  mixed  on  the  charge-floor, 
before  the  ore  goes  into  the  furnaces,  which  ia  not  done  now.  The 
quartzose  silver  ores  from  New  York  and  Secret  Oaiions,  and  no  slag, 
should  be  mixed  with  the  carbonates,  so  that  a  slag  between  a  singulo  and 
bi-silicate  would  be  produced.  Such  a  slag  being  hot,  light,  and  not 
inclined  to  stiffening,  mechanical  losses  of  le^  would  be  prevented,  and 
the  furnace- walls  and  crucible  would  last  longer. 

The  Eureka  Consolidated  have  been  chiefly  running  on  Champion  and 
Buckeye  ore,  which  is  so  easily  mined  that  the  \5rh0le  cost  of  mining  and 
hauling  over  two  miles  to  the  furnaces  is  only  $4  25  per  ton.  In  the 
fifty-six  days  immediately  preceding  the  30th  of  June,  they  smelted  765 
tons  368  pounds  of  ore,  which  gave  238  tons  of  bullion,  gross  returns, 
for  which,  from  New  York,  gave  $348  per  ton.  The  quantity  of  charcoal 
consumed  was  25,832  bushels,  worth  30  cents  per  bushel,  delivered. 
From  these  figures  it  will  be  seen  that  it  took  about  three  and  a  quarter 
tons  of  ore  to  make  one  ton  of  bullion,  and  required,  say,  thirty  bushels 
of  charcoal  to  smelt  one  ton  of  ore.  Ores  from  some  twenty-five  or 
thirty  other  mines  have  been  smelted  in  the  various  furnaces,  and  the 
results  show  about  the  same  figures.  It  may  therefore  be  safely  noted 
that  in  the  Eureka  district  three  and  one  quarter  tons  of  ore  make  a 
ton  of  bullion,  and  thirty  bushels  of  charcoal  are  required  to  smelt  one 
ton  of  ore. 

The  abov^e  account  was  prepared  for  this  report  in  August,  1870.  Since 
then  the  Piltz  furnace,  in  the  course  of  erection  at  that  time,  has  been 
completed  by  the  Eureka  Consolidated  Company,  and  has  proved  a  per- 
fect success.  Much  of  the  former  loss,  occasioned  by  the  unsuitable 
construction  of  the  older  furnaces,  is  entirely  avoided  in  this  one,  and 
the  consequence  is  a  cheaper  smelting  and  a  higher  yield  in  lead  and 
silver. 

The  following  article  from  the  pen  of  Mr.  Guide  Kuestel,  which  appeared 
lately  in  the  Scientific  Press,  gives  a  suflBciently  clear  idea  in  regard  to 
the  construction  and  working  of  the  Piltz  furnace,  to  answer  all  purposes 
for  the  present : 

The  want  of  furnaces  so  constructed  as  to  permit  the  smelting  of  larger  quantities 
of  ore  than  hitherto  effected  with  the  old  styles,  led  first  to  the  introduction  of  the 
"Raachette"  system,  an  arrangement  by  which  the  tuyeres,  the  form  of  the  smelting 
space  being  rectangular,  are  placed  in  two  rows,  one  o5f  seven  or  eight  on  each  long 
side,  and  are  so  arranged  that  the  blast  of  one  side  strikes  between  that  of  the  tuyeres 
of  the  other  side.  1  he  figure,  which  gives  a  section  of  the  furnace,  explains  this. 
The  discharge  of  metal  and  slag  takes  place  on  the  two  nan'ow  sides.  The  smelting 
result  of  these  furnaces  is  greatly  superior  to  that  of  the  old-fashioned  ones  with  one 
or  two  tuyeres,  not  only  with  reference  to  the  larijer  quantity  of  ore  smelted,  in  a 
given  time,  but  also  in  saving  a  greater  percentage  ot  metal  and'  fuel.  The  treatment 
of  such  a  furnace,  however,  is  delicate,  and  it  required  many  months  running  before, 
by  gradual  improvement,  a  long  smelting  campaign  was  secured. 

It  is  surprising  that  the  rectangular  shape  was  preferred  to  a  cvrcv\l«bt  q\\^,  ^q\.  Vdw- 
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stance,  one  like  tho  old  irou-amay  furaoM  of  Se&troera,  nitli  blast,  boles  at  equal  dis- 
tancea  do  the  periphery,  the  Tery  effective  result  of  wbiuh  n-os  well  known.     Mr.  Aubel 

Save  an  elubomto  description  of  Kuschett'B 
imace,  alludtnj;  io  tbe  same  to  the  cir- 
cnlar  shape.  By  theoretical  reasoniuK  he 
tried  to  prove  that  a  fircnlar  form  doe* 
Bot  admit  of  a  uniform  BmeltiiiK  region, 
and  that  the  coasnniiition  of  fuel  in  the 
center  would  be  a  useless  one.  Notwith- 
standing tbia  theory,  Mr.  Piltz.  of  Frei- 
berg, S^ooy,  eonBtructe<l  a  circular  fur- 
nace, f>i  feet  in  diameter  iii  the  clear,  and 
■nitb  eight  tuyeres,  which  has  proved  very 


IV  proposed  t( 


succesHtul,  and  whicli  it 
describe. 

For  the  sake  of  erealor  

buildiuK,  an  eight^idcd  shape  wasclioaeo. 
Tlie  first  furnace  of  this  kind  was  built, 
if  I  am  not  iniHtaken,  about  four  years  ano, 
at  Halsbrueke,  near  Fi-eil>erg.  From  the 
start,  tho  result  was  so  iavorable  and  so 
superior  to  BiiBchett'g  that,  with  slight 
modificatious'jn  regard  to  dimensions  and 
number  of  tiiyeres,  at  this  time  no  other 
ftimaees  are  in  use  at  Fn-ibei^.  Auliel's 
theory  did  not  prove  to  be  correct.  In  a 
_  properly  regulated  smelting  o]iemtion,  no 

so-called  "  pigs"  are  fonned  either  in  the 

ceuter  or  elsewhere ;  tho  eta^  runs  coa- 
onaaoasihtbttmena  t'lually,  undisturbed  by  cron'bnr  opero- 
tibns,  which  uaually  are  frequently  ueces- 
ftcconnt  of  clogging  np,  etc. 

He  figures  show  a  hori- 
zontal and  vertical  sectiim 
of  one  of  Piltz'n  furnaces. 
Atd  is  rep resenleil  a  cost-iron 
box,  in  which  the  brick- 
work, c,  is  placed,  and  the 
remaining  B|>ace  beaten  out 
with  a  composition,  varying 
vith  the  nature  of  the  ore, 
generally  beiug  composed  of 
one  part  of  clay  or  loam  and 
one  imrt  (volume)  of  char- 
coal, coke  or  anthracite,  all 
powdered,  mixed  and  moist- 
cucd  slightly.  Thiacomiio- 
sitiou  is  beaten  in  as  hard  as 
possible  by  meatis  of  wooden 
or  iron  pestles,  and  either 
the  spaco  is  entirely  tilled 
and  tlio  crucibh'  or  receiver, 
&,then  cut  ont,  or  the  cruci- 
ble is  shapctl  during  tbe 
stamping.  The  first  method 
is  preferable.  Therearetwo, 
somi'times  three,  tap-holes, 
IcatUug  the  melal  into  the 
kettle,  e.  Above  the  cruci- 
ble are  seven  tuyeres,  g. 
The  dJHtatico  from  g  to  tbe 
bottom  of  the  hearth  is  3  feet,  and  from  g  to  the  feeding-hole,  I,  W  feet.  In  caae  eight 
tuyeres  arc  usnl,  the  last  one  is  placed  iu  front  at  i.  a  few  inches  higher  than  the  rest, 
having  at  tho  same  time  a  small  iuelination,  so  as  to  direct  tbe  blant  to  the  same 

Iioint  ill  the  center  toward  which  are  directed  the  other  seven,  which  lie  in  a 
lorizontnl  position.  Tho  breast,  i,  rests  on  a  hollow  cnst-iron  pipe,  coiile<l  by  a 
constant  current  of  water,  as  are  the  tuyeres.  Tbe  npjier  part  of  tbe  wall,  k.  is 
sus|ieuded  in  a  cast-iron  mantle.  The  ailrantage  of  this  arrangement  lien  in  the 
convenience  and  facility  with  which  tho  lire-bricks  obove  tlio  tnyerea,  which  are 
mostly  exposed  to  the  action  of  heat  and  of  dissolving  substances,  cau  be  removed 
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and  replaced  witbont  interferinK  with  the  upper  part.  Being  Biispeoded,  there  is  also 
lre«  access  to  tbo  furnace  from  nil  sides.  In  place  of  the  "hanging  snspetjsion,"  other 
Ibmaces  of  the  kind  ate  provided  with  three  or  more  iron  piliant  on  which  the  apper 
uiasonry  rests.  Tho  hoiglit  above  the  tuyeres  iliflerB  often  greatly  op  to  20  feet.  The 
iiectiou  of  the  tuntooe  widens  always  toward  the  feediug-bole,  aa  this  lias  a  beneficial 


TLc  rjltz  Furuac«— vertical  section. 
effect  on  tho  resnit  of  snif^Itiuf;     llie  furce  of  the  blnst,  finding  a  larger  space  in  thu 
upper  re;;ioii,  ih  diniiuiehed  as  well  ns  tho  heat,  and  the  ore  dust  carriml  out  doeii  not 
niuuunt  to  moru  than  1  per  cent     Tho  teediiig  ii|ierturo  is  at  (.    The  gascvs,  etc,  enter 
d[ist-<.li  Din  hers  belore  escaping  through  the  chimney. 

One  of  tliCHu  furnaces  is  uttcuiled  by  one  smelter,  two  slag^wheelers  aud  three  meu 
to  feed.  Ore  and  fuel  are  regularly  charged.  Tho  metal  is  tapped,  from  16  to  30  times 
in  24  hours,  into  ono  of  tlie  two  or  three  tap-kcttlos  alternately.  The  slug  runs  con- 
tinually into  a  slag-pot  of  cast  iron  of  a  pyramidal  shape,  the  boso  being  np.  This 
cone  is  29  inches  high  and  23  inches  in  diameteron  the  top.  Matte,  or  globules  of  melal 
sink  througli  the  yet  liquid  slag  to  the  bottom,  iu  case  any  should  be  carried  out. 
Wlien  slilf,  the  pot  is  turned  over,  the  end  of  the  slag'^oue  (where  the  metal  or  matte 
collects)  liroken  <iS  and  melted  over  with  the  ore. 

The  blast  or  (juontity  of  wind  re<|nired  U  not  very  great — for  each  nozzle,  alKint 
]'^>  cubic  feet  per  niiuute,  or  for  seven  tuyerea  875  cubiu  feet,  at  a  preaaiirc  of  1  iueh 

In  tho  year  1B68,  a  Piltz  furooce,  20  feet  liigh,  smelted  in  28  days: 
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Tons. 

Matte  and  hearth  from  cupeUation,  etc 220.35 

Slag 329.25 

Magnetic  iron  ore 61.00 

Limestone 14.00 

Total 1,219.90 

From  these  were  obtained : 

Tons. 

Matte 224.00 

Lead 178.26 

Silver 1.40 

Slag 646.50 

The  slag  contained  1.56  per  cent,  of  lead  and  0.71  oz.  of  silver  per  ton.  The  above 
1,219  tons  of  smelting  material  (which  are  put  into  the  furnace  mixed  together)  con- 
sumed 109.8  tons  of  coke,  (middling  quality,)  or  9  per  cent.,  while  the  old  Freiberg 
double-furnaces  consumed  J  4  per  cent.,  and  other  furnaces  20  per  cent,  and  over. 

According  to  the  census  returns  the  mines  and  smelting  works  at 
Eureka  produced  up  to  June  1, 1870,  the  following : 

Eureka  Consolidated  Company,  with  25  men,  in  six  mouths $295, 000 

Buttercup  Company,  with  15  men,  in  four  months 50,000 

Jackson  Company,  with  23  men,  in  five  months 120,000 

Page  &  Cor  win,  ( milling  ores,)  with  20  men,  in  twelve  months 135, 000 

Total 600,000 


This  is,  however,  the  product  of  seven  furnaces  and  one  mine,  which 
sends  her  ores  to  Keno  and  Austin  to  be  amalgamated ;  and  of  only  a 
part  of  the  year.  The  actual  yield  of  the  Eureka  mines  for  the  calendar 
year  1870  is  not  less  than  $1,200,000.  Toward  the  latter  part  of  the 
fall  Messrs.  Ogden  &  Dunne  commenced  the  construction  of  cupelling 
works  at  Eureka,  which  were  expected  to  be  ready  for  work  in  December. 

The  yield  of  the  district  increased  steadily,  and  the  bustle  of  active 
and  prosperous  business  was  apparent  on  all  sides.  In  October,  the 
Eureka  Consolidated  produced  222  tons  bullion,  worth  $300  per  ton. 
The  two  Buttercup  furnaces  produced  6  tons  bullion  per  day.  The 
Jackson  Company's  furnaces  produced  in  October  92^  tons  bullion,  worth 
$350  per  ton.  In  the  mean  time  new  mines  were  discovered  continually 
in  the  neighborhood,  and  at  present  it  may  be  truly  asserted  that  Eureka 
is  one  of  the  foremost  districts  on  the  Pacific  slope.  This  ^aew  is  sup- 
ported not  only  by  the  number  of  good  mines  already  known,  but  prin- 
cipally by  the  fact  that  these  mines  carry  base  metal  ores,  which  all  over 
the  globe  have  been  found  to  be  the  most  permanent. 

The  total  population  of  Lander  County,  according  to  the  late  census, 
is  2,815 ;  218  of  which  are  Chinese. 

NYE  COUNTY. 

Silver  Bend  or  Philadelphia  district^  which  attracted  so  large  a  share 
of  the  attention  of  mining  men  a  few  years  ago,  and  was  soon  after 
almost  deserted,  has  taken  a  fresh  start  during  the  last  year. 

This  is  principally  due  to  the  Transylvania  and  El  Dorado  lodes,  from 
both  of  which  rich  ore  has  been  extracted  and  worked,  partly-  at  Bel- 
mont, in  Mr.  Canfield's  10-stamp  mill,  and  partly  at  Austin,  in  the 
Manhattan  Mill.  The  Combination  mill  and  mines  have  been  idle.  The 
Arizona  and  the  northern  extension  ot  the  El  Dorado  are  spoken  of  as 
rich  mines,  but,  so  far  as  I  am  informed,  work  has  not  yet  been  resumed 
on  them.    The  El  Dorado  South  is  described  by  Mr.  W.  F.  Leon,  the 
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agent  of  the  company,  in  a  recent  publication  in  detail.    I  quote  his 
account  with  slight  alterations: 

The  claim  is  1,000  feet  lineal  measurement  in  length,  and  covered  by  a  pa  ton  t  from 
the  United  States  Government  to  the  jiresent  owuei*8,  making  the  title  perfect.  The 
proi)erry  ia  owned  by  the  folk)\ving  persons:  \V.  F.  Leon,  5rw^  feet,  of  which  \V.  P. 
Bnford  has  a  small  portion  ;  Robert  Mnllen,  2:r.?i  feet ;  and  C.  F.  Singletary,  23:Hfe«^t.  The 
minin^department  is  underthe  immediatesnix^rvision  of  Mr.  Robert  Mnllen.  As  the  value 
and  importance  of  a  mineral  property  depends  so  much  or  entirely  Uf>on  the  quantity 
and  quality  of  the  supply  of  ore,  a  chwely  detailed  description  of  the  El  Dorado  South 
lode  cannot  prove  otherwise  than  interesting  and  acceptalde  to  all  parties  engjiged  in 
mining.*  The  deposits  occur  in  a  rather  highly  disturbed  zone,  extending  in  a  north- 
erly and  southerly  direction,  with  granite  rocks  close  at  hand  on  the  west,  and  on  the  east 
slate  and  quartzite.  The  vein  is  a  trne  tissure,  and  the  gaugne  and  selvage  are  similar  in 
character  to  those  of  the  most  celebrated  silver  mines  in  Mexico,  Peru,  and  Europe. 
Excepting  about  250  feet  at  the  southern  extremity,  the  veiu  is  idainly  traceable 
throughcmt  the  entire  pn)perty — in  places  by  magnificent  croppings,  which  rise  three 
and  four  feet  above  the  surface.  Such  outcnjps  are  of  an  nnnsually  massive  character, 
and  consist  of  a  white,  rather  compact  quartz,  richly  clouded  with  black  and  antimonial 
sulphurets  of  silver.  Some  of  the  most  interesting  and  splendid  specinums  of  surface 
silver  ores  are  obtained  from  the  exposed  portions  of  the  El  Dorado  South  lode.  Only  a 
portion,  however,  of  the  vein-matter  is  in  the  solid  condition  represt;nted  by  the  prom- 
inent outcrops  just  described.  In  such  solid  portions  of  the  ledge  the  silver  most  gen- 
erally pervades  the  quartz  in  the  form  of  sulphurets.  Nearly  the  entire  contents  of  the 
vein  above  water-level  are  more  or  less  decomposed,  and  nuich  of  the  ore  occurs  as 
chloride.  The  lode  varies  from  15  to  40  feet  in  width.  The  productive  portion  of  the 
vein,  the  pay  stratum,  varies  from  9  to  23  feet.  It  is  found  at  times  permeating  the 
entire  vein;  at  other  times  near  the  hanging  wall.  The  vein  has  been  opened  at 
four  dilferent  places  along  the  lode  for  GOO  feet  by  incline  shafts  and  cuts.  Shaft  No. 
1,  at  the  northeast  end,  1:^2  feet  deep ;  No.  2,  at  80  feet  south  from  first,  172  feet  in 
depth  ;  No.  3,  the  main  incline  or  workin«jj  shaft,  276  feet  in  depth,  220  feet  south  of  No. 
2;  No.  4,  at  '300  feet  from  third,  60  feet  deep,  with  cut-off  75  feet;  making  (>40  feet  of 
shafting. 

At  the  depth  of  240  fe:it  in  the  main  working  shaft,  at  water  line,  a  level  is  being 
run  north  in  the  solid  ledge  which  is  now  in  GO  feet,  proving  it  to  be  over  11  feet  in 
width,  so  far  displaying  one  of  the  finest  bodies  of  ore  ever  discovered,  and  impregnat- 
ing the  whole  vein  ;  beautiful  crystallizations,  including  metallic  silver,  a  combination 
of  silver  and  antimony,  horn  silver  or  chloride  of  silver,  stromeyerite,  sulphuret  of 
silver,  stetefrddtite,  the  carbonate  of  copper,  etc.  Much  of  the  best  ore  is  associated 
with  the  oxides  of  copper  and  iron.  In  such  cases  the  percentage  of  silver  ore  is  very 
great,  amounting  at  times  to  25  and  even  30  per  cent,  of  the  entire  mass.  A  few  a.ssay8 
of  this  body  of  ore  have  been  made,  varying  from  $53  to  §1,866  per  ton  of  2,000  pounrls. 

Recent  reduction  of  ore  from  the  soiid  ledge  iu  main  shaft,  at  water  level,  yielded 
per  ton  as  follows : 

At  Belmont  Mill,  20  tons $207  00  per  ton. 

At  Manhattan  Mill,  2  tons 860  63 

At  Manhattan  Mill,  2  tons 237  00       " 

At  Manhattan  Mill,  63  tons 220  56       ** 

At  the  south  workings  an  enormous  mass  of  chloride  ore,  colored  with  iron,  overrides 
the  solid  lode,  which  has  worked  at  the  mills  in  this  place  and  Austiu  from  |130  to  $562 
per  ton.  There  are  now  on  the  different  dump-piles  1,000  tons  of  first  and  second  class 
ore.  That  being  taken  out  from  the  main  shaft,  and  added  daily  to  the  present  large 
amount,  proves  the  ore  in  sight  above  water  line  worth  alone  at  least  a  quarter  of  a 
million  of  dollars.  The  improvements  on  this  mine  in  the  way  of  shafts,  levels,  housesj 
et<!.,  have  cost  over  $100,000,  and  nothing  has  been  done  but  of  a  useful  nature.  At 
present  a  whim  is  being  used  for  hoisting  which  will  be  replaced  by  steam-hoisting 
works  recently  purcha^sed.  The  engine  has  a  capacity  of  thirty  horse-power.  The 
I>olicy  pursued  by  the  owners  has  been  rather  to  prospect  this  famous  lode  than  to 
seek  for  profit.  Already  over  $130,000  has  been  the  yield  of  ores  reduced  from  this 
property,  at  an  average  of  $175  per  ton.  AiYer  the  steam-hoisting  works  get  in  motion, 
sinking  on  the  ledge  will  be  continued  for  permanent  work,  and  at  certain  distances 
in  depth  different  levels  will  be  run  north  and  south  the  entire  length  of  the  claim. 
Bo  soon  as  the  mine  is  properly  opened  reduction  works  of  sufficient  capacity  wiU  be 
erected  to  work  all  classes  of  ore  taken  from  the  mine  by  the  company. 

The  latter  part  of  Mr.  Leon's  article  expresses  a  sound  policy,  one 
which,  if  it  had  been  followed  by  more  mining  companies  in  Nevada, 
would  have  prevented  many  an  ignominious  failure. 

Mr.  Canfield  intends  to  erect  a  new  mill  furnished  with  a  Stetefeldt 

H.  Ex.  10 ^9 
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roasting  furnace,  at  Belmont,  and  as  soon  as  this  is  done  the  great  mass 
of  sixty  to  seventy-live  dollar  ore,  which  cannot  be  worked  to  a  profit 
by  roasting  in  reverberatories  at  Belmont,  nor  stand  the  high  rates  of 
freight  to  Austin  to  be  roasted  in  the  furnace  at  the  Manhattan  mill, 
will  at  once  become  available,  and  a  great  increase  in  the  product  of  the 
district  may  then  confidently  be  expected. 

Montezuma  district  seems  to  be  destined  to  become  of  special  import- 
ance. Favorable  accounts  with  regard  to  this  district  have  reached  me 
from  time  to  time  during  the  year. 

The  success  of  Messrs.  McGlew  &  Dawley  has  notably  contributed 
to  the  prosperity  of  the  district  at  large.  The  first-mentioned  gentle- 
man was  formerly  connected  with  the  Twin  River  Company  as  en- 
gineer, and  is  considered  a  very  accomplished  mechanic.  The  firm 
some  time  ago  bought  a  10-stamp  mill,  known  as  the  Falkner,  at  Yan- 
kee Blade.  With  the  help  of  fourteen  laborers  and  two  brick-masons 
they  moved  this  mill  to  the  Montezuma  district,  one  hundred  and  forty 
miles,  sawed  50,000  feet  of  lumber,  put  the  mill,  including  three  rever- 
beratory  furnaces,  in  running  order,  and  had  a  retort  of  bullion  ready 
to  melt  in  just  three  months  and  two  days.  This  is  the  quickest  and  most 
successful  work  ever  done  in  the  Stat6  of  Nevada,  in  that  line.  The 
product  from  the  10-stamp  mill  of  McGlew  &  Dawley,  for  the  first 
month  after  its  completion,  was,  according  to  advices  from  Austin, 
$20,000.    Several  new  discoveries  in  the  district  are  spoken  of  favorably. 

Moreij  district  was  mentioned  in  my  last  report.  The  further  develop- 
ments during  the  hist  year  are  given  in  the  following  letter  addressed  to 
me  by  Mr.  D.  S.  Ogden,  the  superintendent  of  the  principal  company  of 
the  district : 

Agreeably  to  promise,  I  give  tbe  following  statement  relative  to  Morey  district, 
which  is  mostly  an  extract  from  my  report  of  September  1, 1870,  to  the  company.  The 
district  is  located  seventy-five  miles  southeast  or  Austin,  upon  the  eastern  slope  of  the 
Hot  Creek  range  of  mountains,  fifteen  miles  north  of  the  village  of  that  name.  From 
this  range  there  is  a  spur  projecting  in  a  northeasterly  direction.  It  has  a  slope  of  30", 
terminating  in  a  small  valley. 

There  are  apparently  eight^ien  distinct  lodes,  but  as  the  hill  is  penetrated  by  tunnels 
it  may  prove  that  some  are  the  extension  of  others,  while  others  may  be  discovered, 
which  do  not  show  at  the  surface. 

These  veins  are  within  a  belt  of  about  3,000  feet,  divided  into  two  smaller  belts 
separated  by  a  distance  of  800  feet.  They  all  belong  to  one  company,  and  with  the 
exception  of  two,  upon  the  top  of  the  mountain,  are  the  only  ones  known  in  the  district. 
They  are  mostly  perpendicular  lodes  cropping  out  at  intervals  from  the  base  of  the 
bill  to  and  over  the  summit  of  the  mountain,  a  distance  of  4,000  feet.  The  position  of 
the  veins  is  such  that  tunnels  commencing  at  the  ravine  are  constantly  upon  the  veins 
while  penetrating  the  hill  and  gaining  depth  from  the  surface,  thereby  saving  all  ex- 
penses of  hoisting  and  pumping  machinery  with  their  attendant  expenses,  and  giving 
drainage  to  2,000  feet  of  stoping  ground  overhead  to  the  summit  of  the  mountain. 
Upon  five  of  the  mines  considerable  work  has  beeu  douo.  The  American  Eagle  has 
one  incline  of  90  feet,  and  another  of  GO  feet,  with  three  levels  of  60  fe«t.  The  pay  ore 
averages  one  foot  in  width  at  the  surface  and  18  inches  in  the  bottom  of  the  incline. 
The  eutire  ore  has  worked  $190  per  ton.  The  Magnolia  has  two  inclines ;  one  75  feet, 
the  other  60  feet  deep.  The  ore  at  the  surface  was  one  foot  wide,  but  at  the  bottom  of 
the  incline  it  is  2^  feet.  The  entire  ore  averages  §200  per  ton,  but  the  last  from  the 
lowest  depth  attained  worked  $480  per  ton.  The  Eureka,  a  parallel  lode,  shows  from 
the  surface  to  30  feet  down,  the  depth  now  attained,  the  same  character  as  the  last- 
named  mine,  and  the  ore  is  of  the  same  value.  The  Mount  Airy  has  a  shaft  60  feet 
deep.  The  ore  at  the  surface  was  one  foot,  but  at  30  feet  down  is  three  feet  wide,  having 
entirely  displaced  the  vein-matter.  The  ore  has  averaged  only  $62  per  ton,  though  it 
is  apparently  the  same  vein  as  the  Eureka.  The  Cedar  nas  one  tunnel  commencing  at 
the  ravine,  which  has  penetrated  the  hill  230  feet.  Three  hundred  and  fifty-eight  feet 
np  the  hill,  and  192  feet  in  perpendicular  height  from  the  first,  there  is  another  tunnel 
or  240  feet  length.  Still  farther  up  the  hill  and  90  feet  perpendicularly  above  the  last- 
named  tunnel  there  is  an  open  cut  60  feet  long,  and  of  an  average  depth  of  16  feet. 
Within  this  cut  there  is  an  air  passage  to  the  tunnel  below.  The  ore  from  this  mine 
has  averaged  $260  per  ton.    This  is  the  only  mine  now  actually  worked. 
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The  lodes  referred  to  compose  the  westerly  group.  There  has  bden  but  little  done 
upon  those  composing  the  eastern  group.  The  Little  Giant  has  an  open  cut  of  20  feet 
length  by  8  feet  depth,  and  a  shaft  of  20  feet.  The  ore  from  the  mine  worked  $175  per 
ton.  Tlie  Monetary  has  a  small  cut  and  a  shaft  12  feet  deep.  The  ore  at  the  surface, 
and  as  low  as  worked,  occurs  in  a  pay  streak  two  feet  wide.  No  ore  from  this  mine 
has  lieen  worked,  but  it  will  average  from  $75  to  $100  per  ton  as  per  assays.  The  walls 
of  all  the  mines  are  very  regular  and  remarkably  well  defined,  the  vein-matter  being 
from  four  to  five  feet  thick.  In  two  of  the  three  mines,  where  the  water  line  is  reached, 
the  ore  has  entirely  displaced  the  vein-matter.  In  the  other  the  ore  is  in  compact 
quartz,  which  has  a  tinge  of  pink  by  manganese  spar.  It  is  the  purpose  of  the  present 
company  to  run  three  tunnels  upon  the  line  of  lodes  from  the  base  of  the  hill,  and  then 
cross-cut  the  other  veins.  Though  the  ore  for  the  last  year  has  been  teamed  to  Belmont, 
fifty  miles,  and  to  Austin,  one  hundred  miles,  by  road  from  the  mines,  they  have  been 
self -sustaining  y  while  being  develojKjd  and  improved.  From  the  position  of  the  lodes 
indicated,  it  is  clear  that  a  large  force  can  be  put  to  work  in  open  cuts,  tunneling  and 
sinking  air  shafts,  thereby  making  stoping  ground  rapidly,  it  there  was  a  mill  upon 
the  ground  to  warrant  it.  The  entire  range  of  mountains,  as  far  as  the  eye  can  reach, 
is  covered  with  nut  pine,  mountain  mahogany,  and  about  three  miles  distant  there  is 
considerable  white  pine.  Close  by  the  present  lower  tunnel  is  a  fine  mill-site,  with  an 
abundance  of  water.  When  the  mines  are  properly  opened  all  the  ore  will  pass  through 
these  tunnels  to  the  mill,  thus  saving  the  expense  of  teams.  The  valleys  are  filled  with 
bunch  grass,  sufficieut  for  all  the  stock  that  may  ever  be  required  for  mill  and  mining 
purposes.  As  the  present  company  own  all  the  mines  thus  far  found,  except  two  upon 
the  summit  of  the  mountain,  they  virtually  control  the  whole  district. 

Statement  of  ores  from  Morey  mines,  worked  from  June  IS  to  November 

21, 1870. 

Pounds.    Per  ton. 

At  Hot  Creek 20, 000  $290 

Do 28, 000  198 

At  Austin 6, 540  512 

Do 2, 544  289 

Do • 12, 320  308 

Do 3, 538  270 

Do 23,  748  318 

Do 1, 326  196 

Belmont  Mill 40, 000  251 

The  average  number  of  miners  employed  from  June  1, 1870,  to  the 
present  time,  (November,)  has  been  five. 

The  total  returns  from  Reveille  district  for  the  year  ending  June  1, 
1870,  as  per  census  of  1870,  were  only  $6,000,  and  those  from  the  Silver 
Park  district,  accordhig  to  the  same  source  and  for  the  same  time, 
were  $2,000.  The  product  from  all  these  old  districts  has  been  consid- 
erably impaired  by  the  rush  of  miners  to  Eureka  and  Cope  districts  and 
to  the  Salt  Lake  countiy  in  Utah. 

Mr.  Stephen  Roberts,  the  assessor  of  Nye  County,  has  kindly  fur- 
nished me  with  the  following  statistics : 

Assessor's  returns  of  proceeds  of  mines  in  Nye  County,  Nevada,  for  the  year 

ending  June  30, 1870. 

Tons.     Pounds.       Grow  yield. 

For  the  quarter  ending  September  30, 1869 121  692  $14, 551  64 

For  the  quarter  ending  December  31,  1869 116  1, 665  19, 550  :^ 

For  the  quarter  ending  March  31,  1870 118  1,518  16,561  92 

For  the  quarter  ending  June  30,  1870 444  1,503  46,400  98 

Total 801      1,378        97,064  89 


Advance  sheets  of  the  late  census  give  the  number  of  inhabitants  of 
this  county  as  1,087,  of  whom  only  0  are  Chinese. 
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HUMBOLDT  COUNTY. 

I  am  indebted  for  a  valuable  rei>ort  upon  the  mining  operations  in 
this  county  during  the  last  year  to  Mr.  D.  Van  Lennep,  of  Unionville. 
His  communication,  together  with  such  other  information  as  I  have 
been  able  to  obtain  in  regard  to  the  Humboldt  mines,  is  embodied  in 
the  following  pages. 

To  the  rehipse  during  several  years,  which  followed  the  first  mining 
excitement  in  the  county,  a  more  healthy  state  of  affairs  and  steady 
progress  succe^^ded  in  1870.  It  is  now  acknowledged  on  all  sides  that 
most  of  the  Humboldt  mines  cannot  be  successfully  develoi>ed  without 
the  aid  of  more  or  less  capital.  The  only  mines  which  have  paid  their 
way  from  the  beginning  have  been  those  which,  from  the  start,  fur- 
nished a  large  amount  of  shipping  ores,  or,  at  all  events,  a  sufficiency 
of  rich  ores  to  pay  right  along  for  high  labor  and  heavy  freights.  Ores 
assaying  below  $200  per  ton  have  not  been,  as  a  general  thing,  rich 
enough  to  be  shipped  to  San  Francisco.  But  since  the  completion  of 
the  Central  Pacilic  the  shipping  business  has  been  largely  increased, 
and  the  mining  interests  are  thus  greatly  indebted  to  the  road ;  and  on  the 
other  hand,  the  more  facilities  the  railroad  will  extend  to  the  mines  the 
higher  will  be  its  own  earnings  through  the  increased  developments  of 
the  mining  industry. 

Time  has  also  measurably  purged  the  mining  districts  of  this  county 
of  that  class  who  engaged  in  the  business  only  as  a  speculation,  and  that 
without  capital.  Those  remaining  are  more  willing  to  earn  their  living 
and  acquire  wealth  by  hard  work  and  by  expending  their  surplus  earnings 
in  the  further  development  of  their  claims.  Humboldt  County  is  emi- 
nently a  silver- bearing  region.  The  few  gold  bearing  ledges  so  far  dis- 
covered have  not  given  a  uniform  yield,  but  in  almost  all  cases  the  pre- 
cious metal  was  found  to  be  very  unequally  distributed  in  the  lodes. 
Still  less  gold  is  found  in  placers  in  the  mountain  gulches;  and  even  if 
there  were  a  greater  supply,  it  probably  could  not  be  worked  to  advan- 
tage in  most  localities  on  account  of  the  great  scarcity  of  running  water. 
In  most  of  the  mining  districts  the  rich  silver  ledges  have  been  found  in 
limestone  and  calcareous  slates.  Galena,  copper  ores,  sometimes  rich  in 
silver,  gray  antimony,  and  gold-bearing  quartz  have  generally  been  dis- 
covered in  metamorphic  sandstone  and  slates,  in  trap,  i)orphyries,  etc., 
which  frequently  occur  close  to  the  limestone  and  calcareous  slates. 

In  Battle  MoMtitain  district^  the  oldest  camp,  Battle  Mountain  proper, 
has  not  seen  continued  prosperity.  The  Little  Giant,  the  first  discovery 
in  the  district  and  the  main  support  of  the  camp,  is  yielding  little  or  no 
ore  at  present.  Both  the  mine  and  mill  were  sold  in  the  fjdl  of  1869  to 
a  San  Francisco  capitalist,  and  for  the  want  of  ore  the  mill  is  now  run 
on  tailings,  in  consequence  of  all  this  the  place  has  declined  consider- 
ably during  the  year.  Galena,  another  mining  camp  in  the  district, 
about  six  miles  south  on  the  same  range  of  mountains,  has,  on  the  con- 
trary, been  growing  daily.  There  are  several  goo<l  mines  in  that  vicin- 
ity, and  it  is  likely  to  be  one  of  the  best  mining  camps  of  the  county,  if 
not  of  the  Stat€.  Galena  predominates  in  the  ores,  and  is  mixed  with 
rich  silver  ores.  Some  of  this  ore  can  only  be  worked  or  reduced  advan- 
tageously by  smelting,  while  others  can  be  worked  by  mill  process.  The 
Butte  ledge,  worked  for  about  a  year  by  the  first  locators,  has  yielded 
sufficient  shipping  ore  to  enable  the  owners  to  keep  a  ho^y  of  twenty  to 
thirty  miners  constantly  at  work.  The  mine  was  thus  opened  to  great 
advantage,  exposing  many  thousand  tons  of  ore.  In  the  month  of  De- 
cember it  was  sold  to  a  San  Francisco  company,  together  with  a  large 
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amount  of  milling  ore  on  the  dumps,  for  $75,000.  The  buyers  are  mak- 
ing the  necessary  arrangements  to  build  a  30-stamp  mill  a  short  dis- 
tance from  the  mine.  The  '*  White"  ledge  yields  also  good  ores  of  silver 
and  lead,  and  the  owners  will  undoubtedly  realize  handsome  profits.  A 
steam  pump  was  placed  at  this  mine  last  summer,  on  account  of  the  vast 
increase  of  water  in  the  works.  The  Avalanch  yields  rich  galena.  The 
water  and  limited  means  of  the  owners  are  the  obstacles  to  its  imme- 
diate development.  The  Shiloh  is  also  a  rich  galena  mine,  but  it  has  been 
stopped  on  account  of  water  and  the  small  means  of  the  owners.  The 
Buena  Vista  ledge  has  not  yet  proved  a  success.  There  are  many  other 
claims  which  will  come  to  the  notice  of  the  public  rs  soon  as  the  neces- 
sary work  is  performed  on  them.  In  the  same  district,  about  two  miles 
south  of  Galena,  is  another  camp  called  Copper  Canon,  in  which  are 
found  good  Copper  mines,  bearing  carbonates,  oxides,  native  copper,  etc. 
One  of  them  is  owned  by  an  English  company.  The  ores  are  shii>ped 
at  present  to  San  Francisco.    They  contain  a  small  amount  of  silver. 

There  has  been  an  attempt  to  run  a  smelting  furnace  on  Duck  Creek, 
the  stream  coming  out  of  Galena  Caiion,  but  it  has  so  far  been  a  failure. 
The  camp  is  yet  too  young  to  furnish  the  steady  supply  of  ore  necessary 
to  run  a  furnace  profitably. 

The  Trenton  ledge  is  also  in  Battle  Mountain  district ;  it  is  situated 
about  seven  miles  northwest  of  Galena  on  the  western  slope,  or  rather 
in  one  of  the  western  canons  of  the  same  range.  Battle  Mountain,  Ga- 
lena, and  Copper  Cafion  are  all  in  the  canons  cutting  the  range  on  its 
eastern  slope.  The  Trenton  has  been  worked  for  several  months,  and  a 
considerable  amount  of  ore  is  now  out.  In  the  month  of  December  the 
company  owning  the  mine  have  purchased  one  of  the  mills  of  Gold  Run 
district  called  Holt's  mill,  and  have  erected  the  same  about  six  miles 
from  their  mine.  It  was  expected  to  commence  working  the  rock  in  the 
beginning  of  the  year  1871.     It  has  four  stamps  and  two  pans. 

In  Gold  Run  district^  the  Golconda  mine  was  worked  until  about  the 
beginning  of  April,  when,  on  account  of  the  low-grade  ores  taken  from 
the  levels  worked,  it  was  discontinued,  and  has  been  idle  ever  since. 
The  mine  has  been  worked  only  to  a  depth  of  about  30  feet  below  the 
level  of  the  tunnel.  The  amount  of  water  at  that  depth  requires  a 
steam  pump  to  overcome  it,  and  the  company  do  not  seem  to  consider 
it  advisable  to  put  this  up  at  present.  There  is  a  good  chance  of  get- 
ting richer  rock  lower  down,  for  the  ledge  diminishes  in  size,  and  the 
pay  streaks  are  more  concentrated.  In  the  upi)er  portion  it  is  from  7 
to  8  feet  wide.  The  mill  of  the  Golconda  mine  was  worked  mostly  on 
tailings  in  the  winter  months  and  until  the  middle  of  sining.  The  ore 
is  decomposed  and  contains  lead  and  silver.  It  has  been  worked  by 
the  mill  to  nearly  50  per  cent,  of  the  assay  value. 

On  the  second  extension  of  the  Golconda  mine,  work  has  been  done 
last  fall.  About  200  tons  of  ore  have  been  extracted,  and  the  Golconda 
mill,  a  water-wheel  mill,  was  to  have  reduced  the  ore.  It  is  now  re- 
ported that  the  ore  is  too  poor  to  bear  the  expense  of  working  and  trans- 
portation. 

Besides  the  above-named  ledge,  the  Jefferson,  the  Cumberland,  and 
others,  have  been  worked  considerably  in  the  above-mentioned  district, 
but  until  now  the  mineral  has  been  too  poor  to  bear  the  expenses  of  ex- 
traction, milling,  and  transi>ortation.  \ 

In  Central  district^  on  the  eastern  side  of  the  mountain  forming  the 
district,  two  persevering  miners  have  worked  a  ledge  during  the  year, 
and  with  a  small  prospecting  mill  have  reduced  enough  to  pay  for  their 
trouble  and  expenses. 
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In  the  fall  another  ledge,  with  a  narrow  streak  of  rich  mineral,  wa« 
found  and  worked.    The  ore  is  sent  by  rail  to  San  Francisco. 

in  UcJio  distrwt,  situated  south  of  Humboldt  district,  the  Alpha  mine, 
owned  by  an  English  company,  has  been  worked  but  little  during  the 
year.  The  ledge  seems  to  have  given  out,  and  further  prospecting  has 
been  carried  on  under  a  disadvantage  on  account  of  too  much  water  in 
the  mine.  The  extension  of  the  Alpha,  owned  by  the  original  locatoi*s 
of  the  Alpha,  has  been  worked  with  much  success,  and  a  great  deal  of 
mineral  wa^  extracted.  The  richest  portion  was  and  is  now  shipped  to 
San  Francisco,  and  the  poorest,  or  milling  ore,  is  ready  at  the  mine  to 
be  worked  by  a  mill  just  erected  near  the  Eye  Patch  Station,  Central 
Pacific  Eailroad,  which  is  about  three  miles  from  the  mine.  This  mill 
depends  for  its  supply  of  water  on  a  well  sunk  near  the  mill.  It  has  ten 
stamps,  but  only  five  have  been  put  up.  The  pans  are  rimmed  with 
wood,  to  avoid  the  action  of  iron  on  the  chemicals.  The  ore  is  dry- 
crushed,  then  carried  to  a  second  story  of  the  building,  and  dropi>ed 
through  fire  in  a  furnace  which  works  on  the  same  principle  as  the  Stete- 
feldt  furnace.  After  this  it  is  worked  in  the  pans.  The  result  is  not. 
yet  known,  the  work  going  on  at  the  present  hour. 

In  iSmita  Clara  district,  lying  on  the  eastern  slope  of  the  Humboldt 
range,  (it  is  northeast  of  Star  Peak,  and  bounded  on  the  south  by  Star 
district,)  an  old  ledge  has  been  taken  up  and  worked  a  good  portion  of 
the  year  without  any  marked  success. 

Stnr  district, — The  De  Soto  ha«  been  worked  most  of  the  summer  and 
fall  by  a  few  hands,  extracting  all  accessible  shipping  ore  for  the  San 
Francisco  market,  and  laying  the  poorer  quality  by  fof  future  concen- 
tration. This  work  was  principally  done  with  a  view  of  prospecting  the 
mine.  Last  summer  the  owners  of  the  Sheba  mine  made  arrangements 
with  J.  C  Fall  &  Co.,  of  Unionville,  to  work  the  mine  and  concentrate 
the  ore  found  on  the  (lump,  as  an  overshot  water-wheel  was  constructed 
a  few  hundred  feet  below  the  dump,  and  five  stamps  were  erected,  with 
sluices,  etc.,  for  concentration.  It  was  run  for  a  few  days,  but  before 
everything  could  be  arranged  for  a  successful  working  the  supply  of 
water  in  the  canon  diminished  so  much  that  the  wheel  could  not  bo  run. 
It  will  be  put  in  running  order  with  the  increase  of  the  water  in  the  spring. 
The  mine  has  been  steadily  worked  by  a  small  force  all  summer  and  fall, 
and  regular  shipments  of  the  richest  part  of  the  ledge  have  been  effected. 
The  mine  has  been  perseveringly  prospected.  The  ledge  on  the  western 
side  of  the  main  tunnel  had  been  lost,  being  here  displaced  by  a  cross- 
course  cutting  it  diagonally.  The  cross-course  was  followed  last  summer 
for  about  200  feet,  when  casings  with  quartz  were  reached  to  the  west 
of  it.  These  casings  were  again  followed  about  100  feet,  when  a  large 
body  of  quartz  was  found,  bearing  much  rich  mineral.  It  seems  yet 
uncertain  whether  this  is  the  continuation  of  the  old  ledge  or  merely 
a  dei)osit  of  mineral.  However  that  may  be,  the  persevemnce  and  faith 
of  the  managers  have  been  well  compensated  by  the  rich  disc/overy.  In 
the  same  district,  in  a  canon  south  of  Star  Caiion,  two  ledges  of  gray 
antimony  have  been  worked  in  November  and  December,  and  the  min- 
eral shipped  to  San  Francisco  in  small  quantities.  It  is  thought  to  pay 
the  owners  a  few  dollars  per  ton  profit. 

In  Buena  Vista  district  the  point  of  all-absorbing  interest  during  the 
year  has  been  the  law-suit  and  final  compromise  of  the  two  mines  of 
the  Arizona  and  Silver  Co.'s,  which  lie  in  close  proximity  to  each 
other.  The  quarrel  began  last  year,  duiing  the  fall,  and  a  receiver  was 
appointed  by  the  court  to  account  for  and  take  charge  of  the  ore  coming 
out  of  the  ground  in  dispute.    Unionville,  the  county-seat,  being  in  this 
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district,  and  only  about  a  mile  from  the  mines  spoken  of,  it  was  easier 
for  the  contending  parties  to  have  the  matter  examined  by  the  judge, 
the  jurymen,  etc.,  than  if  otherwise  situated.  The  main  point  in  the 
ca«e  was  to  ascertain  whether  the  two  mines  found  in  the  hill  are  on 
one  and  the  same  ledge,  or  on  two  different  ledges  crossing  each  other. 
The  suit  came  off  last  spring,  and  a  verdict  was  given  in  favor  of  the 
two-ledge  theory.  The  case  was  appealed,  and  the  cont-ending  parties, 
after  divers  and  vexatious  expenses,  hard  feelings  toward  each  other, 
and  bad  forebodings  as  to  the  final  result,  with  which  a  long  list  of  legal 
expenses,  running  high  on  this  coast,  was  surely  connected,  determined 
at  last,  ver>^  wisely,  to  compromise  the  suit  by  consolidation.  This  was 
effected  in  October,  and  since  then  the  lost  time  has  been  redeemed  by 
greater  activity,  which  has  been  rewarded  by  the  extraction  of  a  larger 
amount  of  rich  ore  than  the  mines  ever  yielded  before. 

The  ledges  thus  far  have  been  worked  for  about  70  feet  peri>endicularly 
below  the  outcrops.  Below  this  depth  the  quartz  has  given  out ;  the 
walls  are  yet  discernible,  but  have  not  been  followed.  The  foot- wall  is 
black  limestone  and  calcareous  slates,  in  some  parts  of  which  are  found 
ammonites.  The  most  westerly  ledge,  running  a  little  east  of  south,  has 
been  followed  into  the  hjll,  until  the  present  time,  for  about  550  feet  on  its 
course,  and  it  bears  uniformly  good  mineral,  mixed  with  rich  shipping 
oi-e.  The  easterly  ledge  runs  nearly  southeast,  and  has  been  followed 
for  about  400  feet,  300  feet  of  which  bear  good  mineral,  and  in  places 
large  sjwts  of  shipping  ores.  The  last  100  feet  were  run  in  broken 
ground,  in  which  the  little  mineral  was  all  much  scattered.  Some  work 
done  last  month  on  one  side  of  the  tunnel  gives  some  hopes  of  finding 
the  solid  ledge  again. 

The  owners  stoped  out  much  ground  last  summer  and  fall.  At  pres- 
ent and  during  the  rest  of  the  winter  the  mine  will  be  put  in  shape  to 
extract  a  large  amount  of  ore  as  soon  as  fine  weather  sets  in. 

The  Manitowoc  mine,  a  mine  adjoining  the  two  mentioned  above,  has 
been  worked  out  during  the  year.  Work  was  discontinued  at  the  end 
of  summer.  It  is  a  nearly  flat  ledge,  which  has  been  followed  into  the 
hill  about  200  feet,  where  it  thinned  out  to  a  mere  thread,  and  was 
abandoned.    It  belongs  to  Fall  &  Temple. 

The  amount  of  rock  which  came  out  of  the  Fall  &  Temple  mines 
during  the  first  nine  and  a  half  months  of  the  year,  i.  c,  until  the  com- 
promise was  made,  is  5,233  tons.  The  rock  taken  out  of  the  Silver 
Mining  Company's  mine  during  the  same  time  is  1,421  tons.  The  rock 
raised  since  the  compromise  to  the  end  of  the  year,  t.  c,  from  October 
10  to  December  31,  is  2,492  tons.  Total  from  the  three  mines  during 
the  year,  9,14(3  tons. 

The  three  mills,  the  Pioneer,  the  Arizona,  and  the  Silver  Mining  Com- 
pany's mill,  have  run  mostly  on  Arizona  and  Manitowoc  ores  during  the 
year.  The  Pioneer  Mill  was  renovated  and  enlarged  in  the  beginning 
of  the  year  1870.  To  the  old  water-wheel  a  small  engine  was  added  as 
motive  power.  The  eight  old  pans  were  replaced  by  three  large  ones  of 
Wheeler's  pattern.  A  new  boiler  was  put  up,  and  a  fine  battery  of  ten 
stami)s  completes  the  renovation.  It  has  crushed  since  the  change  was 
effected  about  2,600  tons  of  rock,  and  many  hundred  tons  of  tailings  have 
been  passed  through  the  jians  besides.  The  Arizona  Mill  has  crushed 
not  far  from  3,500  tons.  The  Silver  Mining  Company's  mill  was  stopped 
for  a  considerable  time  during  the  summer  for  want  of  rock  and  for 
repairs.  It  has  now  a  battery  of  ten  stamps  and  three  large  pans,  and 
has  worked  about  2,000  tons  of  rock,  besides  many  tons  of  tailings. 

I  am  unable  to  give  the  shipment  of  bullion  from  Unionville  in  detail,, 
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but  I  have  taken  careful  notes  of  the  shipments  from  the  books  of  the 
two  firms  that  have  sent  the  most  to  Sau  Francisco,  viz: 

Sent  by  J.  C.  Fall  &  Co.  until  the  middle  of  October,  actual 

vahie    8170, 805  04 

By  the  Silver  Mining  Company,  value  about 52, 300  00 

By  both  firms  for  the  second  half  of  October,  |  ^\^'^^j  ^t  \       ^^'  ^^^  ^^ 

In  November .' 10,582  9G 

In  December. 32, 641  08 

Total  during  1870 201,  732  04 


The  old  Inskip  ledge  and  the  North  Star  have  been  worked  steadily 
all  summer  and  fall  for  account  of  a  New  York  comi)any — the  Pioueer 
and  Inskip.  The  two  mines  are  close  together,  and  are  supposed  to  l>e 
on  the  same  ledge;  they  lie  about  half  a  mile  southwest  of  the  Arizona 
mines.  The  country  rock  in  which  the  ledges  are  found  is  calcareous 
slate,  which  is  apparently  cut  through  in  two  different  places  by  paral- 
lel dikes  of  pori)hyry.  This  eruptive  rock  has  disturbed  the  ground 
much.  In  the  Inskip  the  ledge  ha*s  been  persistently  followed  in  all  its 
freaks,  but  thus  far  the  rich  mineral  has  only  been  found  in  bunches. 
Work  has  been  stopped  at  present  in  this  mine.  On  the  "North  Star 
ground,  cut  already  by  several  old  works,  prospecting  was  carried  on 
on  various  seams  until  a  wide  ledge  was  found  with  paying  miner.d. 
This  was  followed  until  another  smaller  ledge  was  reached  joining  the 
.first,  and  also  bearing  good  mineral.  From  these  quite  a  large  quantity 
of  quartz  has  been  removed,  and  they  are  still  yielding  without  any 
falling  oil'.  The  rock  taken  out  of  the  two  mines  and  hauled  to  the 
Pioneer  Mill  amounts,  to  December  31,  to  231  tons;  of  thisal>out  seven 
tons  of  shipping  ore  have  been  picked  and  sent  to  San  Francisco  for 
sale.  They  yielded  about  $350  per  ton,  net.  The  ore  has  much  lead  in 
it,  and  produces  very  base  bullion  by  mill  process. 

The  Potosi  ledge  is  about  a  mile  south  of  the  North  Star,  on  the  same 
belt.  A  good  deal  of  work  has  been  dope  on  it.  Now  some  miners 
have  a  contract  to  run  an  adit  of  50  feet  on  the  ledge,  which  shows 
quartz  spotted  with  mineral. 

During  the  summer  and  fall  the  Crystal  ledge,  located  near  the  sum- 
mit of  the  main  range,  at  the  head  of  Wilson  Caiion,  about  four  miles 
from  Unionville,  and  west  of  the  Arizona  ledge,  has  been  worked  in  a 
small  way  with  constancy  and  perseverance  by  the  discoverers.  Ship- 
ping ore  lias  been  taken  out  to  pay,  probably,  for  all  the  work  done ;  but 
the  inaccessible  situation  of  the  claim  has,  up  to  the  present,  ])revented 
the  shipment  of  the  same.  The  claim  lies  in  limestone.  Its  high  posi- 
tion on  the  mountains  prevents  working  in  the  winter. 

The  Eclipse,  another  claim,  has  been  worked  by  two  of  the  owners 
during  the  year.  It  is  in  Eagle  Canon,  and  about  three  miles  west  of 
Unionville.  Shipping  ore  has  been  sent  to  San  Francisco,  and  said  to 
have  netted  about  $130  to  the  ton. 

The  Seminole  ledge,  owned  by  an  eastern  company,  was  visited  last 
spring  by  two  of  the  principal  owners.  It  is  situated  about  a  quarter 
of  a  mile  west  of  the  upper  town  of  Unionville.  The  company  have 
run  a  tunnel  of  over  600  feet  in  length  into  the  hill  to  reach  the  ledge, 
the  outcrop  of  which  is  found  high  up  on  the  hill,  northwest  of  the  tun- 
nel. The  latter  having  been  run  considerably  beyond  the  point  where 
the  ledge  was  expected  to  cross  its  course,  it  was  deemed  advisable  to 
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follow  the  outerop  above  mentioned  along  the  hill  to  a  point  right  above 
the  tunnel.  But  this  was  found  to  be  impracticable  without  a  heavy 
outlay,  as  the  ground  was  disturbed  on  the  line  of  the  ledge,  between 
the  outcrop  and  the  line  of  the  tunnel.  At  this  crisis  the  owners  had 
about  three  tons  taken  out  of  a  small  shaft  sunk  on  the  outcrop  of  the 
ledge,  which  was  crushed  and  amalgamated  in  the  battery  to  take  up 
the  gold  found  in  the  rock.  The  bullion,  pulp,  and  tailings  were  tested 
by  assaj^.  The  result  seems  to  have  been  unfavorable,  and  since  then 
the  work  has  been  entirely  stopped.  The  belief  of  the  value  of  the 
mine  had  been  based  on  assays  made  of  specimens  taken  out  of  the 
shaft  on  the  outcrop.  But,  as  is  too  often  the  case,  these  people  de- 
ceived themselves  very  innocently  by  supposing  that  .a  specimen  is  a 
criterion  of  the  value  of  a  mine. 

,The  prospecting  done  in  Indian  district,  lying  south  of  Buena  Vista, 
has  not  resulted  in  any  valuable  discovery. 

In  Sacramento  district,  the  Bat^via  Company  placed  steam  hoisting- 
works  on  the  liochester  shaft  and  considerable  work  was  i)erformed  on 
the  mine.  But  the  drift  run  from  the  shaft  to  strike  the  ledge  having 
failed  to  find  any  paying  quartz,  the  work  was  discontinued.  The  presi- 
dent of  the  company  visited  the  country  with  an  enterprising  stockholder 
and  made  arrangements  to  explore  a  claim  found  in  the  vicinity  of  the 
liochester  mine.  This  was  also  abandoned  because  the  com])any  finally 
purchased  the  Central  Pacific  mine,  in  Relief  district,  about  ten  miles 
east  of  the  liochester. 

Relief  district  was  organized  at  the  end  of  1869  or  the  beginning  of 
1870.  It  is  about  twenty-five  miles  a  little  west  of  south  of  IJnionville. 
The  Humboldt  range  in  approaching  the  Humboldt  Sink  divides  into 
two  branches,  one  extending  west  of  the  sink  and  the  other  northesist. 
Relief  district  comprises  a  portion  of  the  last-mentioned  hills.  The 
formations  of  limestones,  metamorphic  sandstones,  and  traps  are  very 
distinctly  recognized  already  at  a  distance  from  these  hills.  The  ledges 
found  there  occur  between  the  strata  of  the  different  rocks  and  run  with 
them.  Many  clainis  have  been  located,  but  as  yet  only  the  Central 
Pacific  ledge  has  been  worked  enough  to  test  its  value.  The  discoverer 
has  worked  it  successfully  by  shipping  to  San  Francisco  or  Reno  the 
richest  portion  of  the  ore.  His  partners,  however,  having  brought  a 
lawsuit  against  hijn,  the  larger  portion  of  the  mine  was  sold  to  the 
Batavia  Company,  an  eastern  company,  at  a  low  figure.  The  Batavia 
have  worked  the  mine  until  recently.  There  being  over  a  thousand  tons 
of  rock  on  the  dump,  work  was  discontinued  for  the  present.  Two  or 
three  shipments  of  ore  were  made  by  the  company,  and  the  reiwrt  is 
that  a  ten-stamp  mill  will  be  erected  in  the  canon  in  1871;  in  fact,  one 
of  the  leading  members  of  the  company  is  daily  expected  on  the  spot  to 
make  the  necessary  arrangements  for  construction.  The  mine  is  about 
seventeen  miles  from  Oreana,  a  station  on  the  Central  Pacific  Railroad. 

I  am  not  aware  of  the  causes  that  have  changed  the  former  activity 
in  Trinity  district  into  the  present  stagnation ;  but  the  few  facts  that  I 
know  may  be  stated  here,  together  with  the  general  transactions  during 
the  year.  The  mines  had  been  idle  for  many  months,  and  the  works  at 
Oreana  shut  down  and  attached  by  the  creditors  of  the  Montezuma 
Company,  when,  last  Febiuary,  after  the  term  allowed  by  law  for  sale 
had  expired,  the  works  of  the  Montezuma  Company  were  bought  by  a 
San  Francisco  capitalist.  It  is  reported  that  Toomey  &  Mossheimer 
rented  the  works  from  the  owners  for  a  number  of  years.  Mr.  Moss* 
heimer  went  to  Oreana,  made  many  repairs,  and  bought  in  the  tools  be- 
longing to  the  works  and  which  had  been  in  the  hands  of  the  credit0];8 
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of  the  Moutezuma  Company.  He  thus  spent  several  thousand  dollars. 
He  had  a  good  deal  of  rock  on  band,  and  made  three  or  four  attempts 
to  run  the  smelting  furnace,  but  failed  to  succeed  in  smelting  the  rock 
properly  ;  each  time  the  furnace  cooled  and  had  to  be  torn  down  at  the 
hearth  and  repaired.  After  this  Mr.  Drake,  it  is  reported,  rented  the 
works.  Drake  worked  successfully  for  about  a  month,  and  shipped  by 
railroad  about  25  tons  of  metal  to  San  Francisco,  and  from  there  it 
was  sent  to  Swansea.  He  got,  it  is  said,  $90  per  ton  in  advance,  but 
having  little  capital,  and  not  being  able  to  dispose  of  the  metal  immedi- 
ately, had  to  close  the  works  for  want  of  means. 

Mr.  Strout  also  made  an  attempt  at  smelting.  He  leased  the  Savan- 
nah mine  and  built  a  furnace.  The  furnace  was  too  large  at  first ;  then 
the  tuyere  was  too  small.  He  made  two  runs  with  partial  success,  and 
being  without  capital  could  not  meet  the  demands  of  his  creditors. 
The  Savannah  mine  gave  out  in  the  portion  he  was  at  work  on,  and  this 
made  his  situation  still  less  tenable. 

Mr.  Torrey,  who  in  early  days  had  built  some  works  at  Etna,  about 
three  miles  on  the  Humboldt  Kiver  above  Oreana,  and  which  had  fallen 
into  the  hands  of  creditors  at  the  time,  went  this  summer  to  the  spot, 
repaired  the  works,  built  a  water-wheel  on  the  river,  and  connected  his 
machinery  with  it.  The  works  are  said  to  be  constructed  so  as  to  work 
economically.  He  made,  however,  two  different  attempts  at  smelting, 
but  failed,  and  his  workmen  all  became  sick  from  the  antimonial  fumes. 
He  is  still  at  work  on  tailings  in  a  mill  connected  with  the  works,  I  am 
told. 

It  will  be  conceded  by  people  conversant  with  the  mining  interests  of 
Humboldt  County  that  smelting  works  on  the  Humboldt  River,  prop- 
erly and  economically  built,  erected  and  run  by  men  of  experience  who 
understand  the  business,  would  be  very  desirable.  They  would  save 
much  transportation,  give  emijloyment  to  many  in  the  county,  and  he  a 
source  of  revenue  to  the  county  and  the  owners. 

Much  capital  is  needed  for  such  an  enterprise,  in  order  to  «ecure 
the  greatest  economy  in  smelting,  buying  of  ores,  &c.  A  formidable 
obstacle  is,  however,  the  scarcity  of  fuel;  but  this  may  be  overcome  in 
time  by  new  discoveries  of  coal  and  cheaper  means  of  transportation 
by  railroads.  Coal  from  the  Wahsatch  Mountains,  near  the  line  of  the 
Union  Pacific  Railroad,  is  now  delivered  at  Mill  City  for  $13  per  ton. 
This  is  likely  soon  to  take  the  place  of  wood  in  all  places  near  the  line  of 
the  railroad. 

During  the  last  year  the  bullion  returns  are  no  criterion  for  the  prod- 
uct of  the  mines  of  Humboldt  County,  a  great  deal  of  ore  having 
been  shipped  to  different  places  for  reduction  outside  of  the  county. 
The  works  at  lieno,  using  the  Stetefeldt  furnace,  and  guaranteeing  80 
per  cent,  of  the  assay  value  to  customers,  have  reduced  considerable 
mineral  rich  enough  to  bear  the  expense  of  transportation,  bagging, 
and  milling.  It  has  also  been  the  practice  of  miners  to  send  to  the 
same  works  a  few  tons  at  a  time  to  t-est  their  rock.  Others,  again,  sell 
their  rich  ores  at  San  Francisco  to  the  smelting  works,  or  to  English 
and  eastern  agents  for  further  shipment ;  while  others,  again,  obtain 
advances,  and  ship  to  Swansea  direct  for  Qale  on  commission.  This  is 
done  for  all  kinds  of  minerals  that  are  valuable  enough  to  bear  the  inci- 
dental expenses. 

I  have  obtained  a  statement  of  ore  shipments  made  from  this  place. 
It  comprises  almost  all  the  rich  ore  shipped.  There  were  a  few  small 
lots  sent  out  on  trial  which  I  could  not  obtain,  but  they  would  not  mate- 
rially alter  the  total. 
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Shipped  by  J.  C.  Fall  &  Co.,  about  100  tons,  yielding  net  in 
round  figures $33, 600 

Siiipped  by  the  Silver  Mining  Company  to  the  month  of  Octo- 
ber, about  44  tons : 15, 300 

Shipped  by  the  Arizona  Association  during  the  months  of  Oc- 
tober, November,  aud  December,  80  tons ^ 30, 000 

Total ^ 78, 800 

These  were  ores  containing  lead,  antimony,  and  sometimes  copper 
and  iron,  besides  the  silver. 

The  difficulty  of  reducing  properly  the  silver  ores  of  Humboldt  County 
by  the  raw  Washoe  method  compels  the  shipment  of  all  rich  ores  out  of 
the  county  for  reduction  in  such  places  where  it  can  be  done  more  thor- 
oughly. The  advantages  of  the  Stetefeldt  furnace  Are  not  yet  under- 
stood, and  the  expenses  of  construction,  of  buying  the  right  to  use  it, 
and  the  paying  of  the  royalty,  as  well  as  the  prejudice  against  new  inven- 
tions, are  obstacles  in  the  way  of  its  getting  into  general  use.  By  the 
Washoe  method  from  30  to  50  per  cent,  of  the  assay  value  are  obtained, 
according  to  the  character  of  the  ores  and  the  experience  of  the  amal- 
gamators. In  Virginia  City  not  much  more  is  obtained  of  the  silver  in 
the  ore,  but  those  ores  having  a  good  percentage  of  gold,  which  is 
worked  up  to  90  per  cent,  of  assay  value  by  the  method,  it  increases 
the  proportion  of  the  yield  of  the  whole  rock. 

The  advance  in  the  price  of  quicksilver  by  speculation  at  San  Fran- 
cisco is  very  detrimental  to  the  mining  interests  of  this  coast.  In  Hum- 
boldt County  it  amounts  to  30  cents  to  the  pound. 

Cost  of  mining  and  reducing  ores  in  Buena  Vista  district^  Humboldt 
County,  Nevada. — Population,  500.  Wages  of  first-class  miners,  $4,  or 
$3  and  board,  per  day;  wages  of  surface  laborers,  $2  50  aud  board,  or 
$3  50,  per  day.  Cost  of  lumber  per  M,  $36  to  $40;  cost  of  mining  tim- 
ber, $36  to  $40 ;  cost  of  common  powder,  $4  to  $4  50  ;  cost  of  giant- 
powder,  $1  25  per  pound,  used  very  little;  cost  of  quicksilver,  62^  to  70 
cents,  increased  lately  to  92^  cents,  per  pound  ;  cost  of  freight  from  base 
of  supplies,  $40  per  ton.  Cost  of  fuel :  cedar  wood,  $12 ;  mountain  ma- 
hogany, $15;  stone-coal,  from  $20  to  $25.  Average  mining  cost  per 
ton,  $8  to  $15;  average  milling  cost  per  ton,  $10  to  $12;  average  pulp 
assays  of  ore,  $60  to  $90;  average  yield  of  ore,  $25  to  $40. 

Remarks. — Indians  are  paid  from  $1  50  to  $2  50  per  day;  Chinamen, 
in  and  about  the  mills,  for  wheeling  tailings,  &c.,  $1  50;  for  firing  fur- 
nace, $2,  boarding  themselves.  White  men  in  the  mills :  engineer,  $4 
and  board ;  panman,  from  $2  50  to  $3  and  board ;  for  assorting  rock, 
$2  50  and  board.  This  year  common  laborers  are  more  abundant,  and 
can  be  had  frequently  at  lower  rates. 

In  the  Arizona  mine  sawed  timber  from  the  Sierras  is  used,  coming 
here  at  about  $36.    It  is  for  sale  here  at  the  lumber  yard  at  $40. 

Giant-powder  is  only  used  in  open  cuts,  and  where  a  single  man  is  at 
work ;  also  for  very  wet  ground.    The  use  thus  far  is  very  limited. 

Freight  has  been  reduced  during  the  year.  For  shipping  back  freight 
to  San  Francisco  it  is  a  great  deal  cheaper,  and  often  $11,  and  even  $10, 
per  ton,  if  special  contract  is  made  for  a  large  quantity. 

Stone-coal  is  hardly  used ;  so  far  only,  I  believe,  for  blacksmi thing. 
A  trial  to  burn  it  in  one  of  the  mills  has  failed.  It  can  be  had  by  the 
quantity  at  about  $20 ;  in  small  lots,  at  $25. 

At  the  Arizona  mine  the  mining  has  probably  cost  this  year  about  $8 
per  ton.    In  smaller  mines  the  cost  goes  as  high  as  $15  per  ton. 
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The  following  information  about  mining  operations  in  the  Sierra  and 
Oro  Fino  districts  was  obtained  mostly  from  Mr.  Charles  D.  Smith,  who 
is  in  charge  of  the  Monroe  mine,  near  Dun  Glen,  in  Sierra  district,  and 
transmitted  to  me  by  Mr.  Van  Lennep : 

The  Oro  Fino  district  is  now  merged  into  the  Sierra  district. 

The  Monroe  mine  has  had  little  work  done  on  it  last  year.  The  mine 
has  fallen  into  the  hands  of  some  of  the  former  owners,  and  will  likely 
be  worked  in  1871. 

The  Tallulah  mine  is  about  two  miles  northwest  of  Dun  Glen,  and  has 
been  worked  during  the  year  by  driving  a  tunnel  to  reach  the  ledge  at 
about  50  feet  below  the  former  tunnel.  This  lower  tunnel  is  now  about 
400  feet  in  the  hill.  The  rock  has  been  exceedingly  hard,  and  at  times 
flinty,  increasing  a  great  deal  the  cost  of  the  tunnel.  Two  silver-bejiring 
quartz  ledges  have  been  intersected  on  its  course,  which  had  not  been 
looked  for.  They  are  of  a  similar  character  as  the  ledges  worked  here- 
tofore in  the  upper  works.  Another  ledge  is  soon  expected  to  be  reached ; 
its  outcrop  is  found  on  the  surface.  The  ledges  bear  silver  sulphurets, 
mixed  with  base  metals,  such  as  zinc  blende,  copper  pyrites,  and  iron 
pyrites.  In  1869,  when  the  compjiny  worked  the  mine  in  the  upper 
works,  the  rich  part  of  the  mineral  was  selected  and  shipped  to  San 
Francisco. 

About  a  mile  southeast  of  the  Tallulah  is  the  Empire  mine,  now  aban- 
doned for  over  two  years.  Mr.  J.  C.  Fall,  of  Unionville,  who  owns  the 
mine,  commenced  work  on  it  last  fall.  Some  places  in  the  ledge  have 
been  found  to  contain  pockets  of  rich  mineral.  There  is  nothing  perma- 
nent a«  yet. 

About  two  miles  northeast  of  Dun  Glen  a  new  claim,  called  the 
Auburn,  was  prospected  during  the  fall,  and  nearly  five  t/ons  of  ore  were 
worked  at  the  Essex  Mill,  yielding  about  $50  per  ton  in  gold.  It  was 
not  worked  for  silver.  The  ledge  is  small.  There  are  at  present  several 
tons  of  ore  on  the  dump.  It  is  near  the  Alaska,  worked  last  year 
extensively  by  the  same  party. 

From  the  Ne  Plus  Ultra  some  ore  was  shipped  to  San  Francisco, 
yielding  $149  per  ton.  The  ore  consists  of  silver  and  base-metal  sul- 
phurets. 

In  Barber's  Cjiiion,  about  four  miles  east  of  Dun  Glen,  the  Franklin 
ledge  has  been  prospected.    The  ore  is  argentiferous  galena,  with  gold. 

On  the  Old  Lang  Syne  mine  work  has  been  going  on  since  last  fall. 
It  shows  a  large  body  of  white  quartz,  with  free  gold  and  some  sul- 
phurets. 

In  the  old  Oro  Fino  district  two  new  discoveries  are  claimed.  The 
Good  Samaritan,  on  the  dump  of  which  a  large  lot  of  ore  has  accumu- 
lated, contains  gold,  galena,  and  silver.  It  is  said  to  yield,  on  an  average, 
$100  per  ton.  Northeast  of  the  Good  Samaritan  another  ledge  is  being 
prospected  by  an  incline.  The  ore  taken  out  contains  silver,  lead,  and 
gold,  the  latter  being  diffused  throughout  the  quartz. 

In  the  northwestern  part  of  Sierra  district  a  silver-bearing  ledge, 
called  Coin,  has  been  discovered.  It  is  about  three  miles  from  the 
Central  Pjicific  Railroad.     Its  true  merits  are  not  yet  known. 

In  general,  there  is  a  better  inclination  and  disposition  among 
owners  of  claims  and  mines  in  this  district  to  spend  money  and  labor, 
as  far  as  their  means  go,  to  work  their  property,  and  thus  to  develop 
the  resources  of  the  country;  but  the  capital  at  their  disposal  is  small, 
and,  in  most  cases,  not  sufficient  for  the  task  undertaken  by  them. 

The  latest  information  which  I  have  in  regard  to  mining  aflairs  of 
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Humboldt  Connty  rea<».bes  up  to  the  end  of  February,  1871.    My  corre- 
spondeut  writes  from  Uniouville : 

In  Buena  Vista  miniDj;  district,  in  which  this  town  is  situated,  the  prospects  of  gen- 
eral and  greater  activity  in  niiuiug  are  confirmed  by  the  preparations  with  the  approach 
of  spring.  The  three  mills  have  kept  at  work  all  winter.  The  Silver  Mining  Company'^ 
mill  and  the  Arizona  Mill  have  been  running  on  Arizona  ore,  of  which  a  stock  had 
accumulated  at  each  mill  before  the  winter  set  in.  The  Pioneer,  after  having  been  idle 
a  few  weeks  to  repair  the  water-wheel,  has  been  running  on  North  Star  rock  a  few 
days,  and  then  on  old  tailings,  on  account  of  scarcity  of  water  in  the  creek.  The  Ari- 
ssona  mine  has  been  worked  regularly  since  the  first  of  the  year  with  a  force  of  about 
twenty  miners.  Only  the  shipping  rock  is  brought  down,  assorted,  and  shinped  to 
California.  The  North  Star  mine  is  worked  by  a  force  of  about  ten  miners,  taking  out 
the  lower-grade  rock  for  milling  and  the  usual  percentage  of  shipping  ores.  The  ledge 
is  yet  irregular  and  broken,  having  been  oiieued  only  a  few  feet  from  the  surface.  The 
Potosi  tunnel  is  being  run  steadily  by  two  men  on  contract.  Three  or  four  other  claims 
wait  for  the  fine  weather  to  set  in,  to  be  worked.  It  is  understood  that  the  force  of 
miners  will  be  increased  in  the  Arizona  and  North  Star  mines  as  soon  as  regular  haul- 
ing is  practicable. 

Central  district  is  drawing  considerable  attention,  there  being  three  knlges  now 
worked  by  the  locators.  These  ledges  are  rich  enough  to  pay  the  owners  a  profit  by 
shipping  the  rock  to  Reno  or  Sau  Francisco  for  reduction.  It  is  expected  that  the 
Ruth  Mill  at  Rye  Patch  will  soon  commence  working  custom  rock.  This  will  be  a 
great  advantage  to  the  mines  in  the  vicinity,  giving  them  a  chance  to  work  such  ores 
as  would  be  too  poor  to  ship  to  Reno  and  elsewhere.  The  Arkin  furnace  connected 
with  the  mill,  said  to  be  an  infringement  on  the  Stet^^feldt  furnace,  has  been  visited  by 
the  partner  of  Mr.  Stetefeldt,  who  is  reported  to  have  brought  the  necessary  i^apeiu  to 
stop  the  work ;  but  on  examination  he  went  awa^'  without  serving  them.  Mr.  Aikiu 
has  also  been  in  town. 

Star  district  will  probably  draw  attention  during  the  next  summer.  Both  the  Sheba 
and  the  De  Soto  have  struck  rich  bodies  of  ore,  and  it  is  said  that  active  operations 
will  begin  as  soon  as  there  is  sufficient  water  in  the  canon  to  start  the  stamps  and  con- 
centrating machinery  put  up  last  fall.  Mr.  Osbeston,  the  manager  of  the  Reno  Mill, 
has  visited  the  Whitmore  Company^s  claim,  Sheba  series,  a  claim  owned  by  his  com- 
pany near  the  De  Soto,  and  was  so  far  pleased  with  the  outcrop  as  to  contemplate 
active  operations  the  coming  season.  Besides  these  there  are  other  claims  on  which 
considerable  work  has  been  <lone,  which  are  likely  to  resume  work  as  soon  as  hopeful 
indications  are  found  in  the  district. 

In  this  district  (Buena  Vista)  in  Bloody  Cafion  two  antimony  ledges  are  worked, 
and  al)out  twenty  tons  have  been  shipped  to  San  Francisco  for  sale.  With  a  little 
more  encouragement  much  gray  antimony  and  copper  ore  would  find  their  way  to  the 
markets  of  the  world  from  many  districts  of  this  county.  At  Oreana  all  the  smelting 
works  have  stopped  work.  Mr.  Torrey,  who  has  an  undershot  water-wheel  on  the 
Humboldt  River,  about  three  miles  north  of  Oreana,  with  which  he  runs  a  few  pans 
«nd  the  blast  of  a  furnace,  is  yet  at  work  trying  to  beneficiate  the  ores  of  the  district. 
He  is  trying  to  introduce  the  metal  smelted  out  in  his  furnace  as  Babbit  metal.  It  is 
laid  to  have  answered  the  purposes  for  which  this  metal  is  used,  where  tried.  Anti- 
mony and  lead  are  said  to  be  the  principal  constituents  of  his  product,  while  iron  and 
•ilver  are  present  in  very  small  quantities  only. 

The  late  census  gives  the  number  of  inhabitants  of  Humboldt  County  as  1,916 ;  219 
of  these  are  Chinese. 

Mavement  of  ores  and  base  bullion, — The  Sacramento  Reporter  furuishes 
the  following  interesting  information  on  this  head : 

The  report  of  the  State  mineralogist  of  Nevada  for  the  two  years  ending  with  1870 
|;ives  statistics  showing  the  amount  of  ores  and  metal  shipped  from  Eastern  Nevada  by 
railroad  in  1869  and  1870.  The  figures  for  1870  close  with  the  month  of  November. 
Puriug  the  entire  period  it  is  worthy  of  note  that  only  3,885  pounds  of  ore  were  shipped 
eastward.    The  shipment  of  ores  to  California  during  the  two  years  was  as  follows : 


January  . 
February 
March  .. 
April .  - . . 

May 

June 

July 

August .. 


1869. 

1870. 

Pounds. 

Pounds. 

12,186 

764,707 

14,796 

404,788 

36,000 

797,641 

299,266 

1, 018, 303 

100, 848 

919,327 

178,656 

960,262 

173, 010 

1, 364, 190 

182,717 

1, 280, 845 
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1869.  1870. 

Pounds.  Pounds. 

September 245,020  897,182 

October 352,0:^  2,006,771 

November • 724,8:)7  1,556,593 

December 627,562     


Total 2,947,535    12,030,609 


These  figures  show  two  interesting  facts :  First  that  about  all  the  ores  shipped  from 
Eastern  Nevada  for  reduction  comes  to  California,  either  to  be  worked  in  San  Fran- 
cisco, or  to  be  shipped  thence  to  England.  The  largest  portion  of  the  ores  have  been 
shipped  from  this  country  at  a  cost  of  about  $12  a  ton  for  freight  and  handling,  after 
reaching  San  l^Yancisco.  The  other  fact  is  that  the  increase  in  the  yield  of  the  mines 
of  Eastern  Nevada  since  the  opening  of  the  railroad,  and  the  consequent  facilities  for 
shipment,  has  been  nearly  600  per  cent.  In  fact,  scarcely  any  of  the  mines  in  that 
region  could  have  been  workecf  without  the  facilities  for  getting  the  ores  to  market 
afiorded  by  the  railroad.  It  will  be  seen  that  in  twenty-three  months  9,489  tons  of  ore 
were  shipped.  This  ore  was  worth  on  an  average  at  least  $100  per  ton,  or  in  the  aggre- 
gate $948,900. 

In  addition  to  the  above,  there  was  shipped  from  Eastern  Nevada  metal  (lead  and 
silver  extracted  from  base-metal  ores)  as  follows,  in  1870  : 

Ship^d  West.  ShipM  East. 
Pounds.  Pounds. 

January 119,247            

Februarv 320,651            

March 182,782  225.937 

April 92,257  336,794 

Mav 191,346  tW2,807 

June 278,246  920,303 

July 307,967  777,340 

August 582,700  477,243 

September 446,490  62,1^3 

October 309,728  482,994 

November 974,070  263,828 

In  1869 102, 4a5            

Total 3,907,969        3,929,431 


Here  we  have  3,918|  tons  of  metal  shipped  last  year,  worth  about  $250  per  ton  on 
the  average,  and  in  the  aggregate,  $979,625.  The  pro<luction  of  metal  did  not  com- 
mence until  the  latter  part  of  1869,  and  that,  as  well  as  the  shipment  of  ores,  could  not 
have  been  attempted  without  railroa<l  facilities.  The  increase  in  the  shipment  of  met- 
als, it  will  be  seen,  has  been  great,  going  from  119,247  pounds  in  January  up  to  over 
1,200,000  pounds  in  November.  It  will  also  be  noticed  that  while  the  shipments  in 
ibis  direction  have  been  constantly  on  the  increase,  shipments  to  the  east  since  June 
have  been  diminishing,  showing  the  cheapest  and  favorite  route  of  shipment  to  be  to- 
ward the  Pacific  coast. 

We  have  no  means  at  hand  of  knowing  the  amount  of  pure  bullion  shipped  from 
Eastern  Nevada  since  January  1869.  That  probably  would  have  been  about  the  same 
had  there  been  no  railroad,  so  that  the  railroad  has  increased  the  yield  of  the  mines 
in  twenty-three  months  to  the  amount  of  ores  and  metal  shipped,  as  follows : 

Value  of  ore  shipped $948,900 

Value  of  metal  shipped 1 979,625 

Total...-.- 1,928,525 


Or,  in  round  numbers,  $2,000,000  added  to  the  real  weiilth  of  the  country,  and  the 
production  increasing  at  the  rate  of  from  300  to  400  per  cent,  per  annum. 

The  following  statement,  prepared  by  Mr.  A.  D.  Hodges,  jr.,  of  San 
Francisco,  differs  somewhat  from  the  estimates  of  the  Nevada  State 
minei-alogist.  Mr.  Hodges  writes  me  with  regard  to  his .  statistics  as 
follows,  Jauiiarj^  17,  1871 : 

"The  statistics  were  obtained  from  the  cargoes  as  received  in  this  city, 
(not  as  per  invoice,)  and  any  wastage  must,  therefore,  be  added.  Again, 
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as  the  returns  are  partly  made  in  sacks  of  ore  and  bars  of  bullion,  it 
bas  been  necessary  to  reduce  these  to  tons.  Up  to  September,  in  fjict, 
all  ore  and  bullion  were  thus  i^ven  me ;  but  since  then  I  have  obtained 
the  weights  of  all  interior  shipments.  In  reducing  to  tons,  I  visited 
sliipping  places  and  took  the  average  of  large  shipments.  I  find  that 
the  bars  of  bullion  will  average  about  100  pounds,  (the  average  of 
several  thousand  tons.)  The  ore  sacks  from  the  southern  country  aver- 
age the  same  (100  pounds)  and  are  reckoned  as  such,  while  90  pounds 
is  the  weight  taken  per  sack  of  interior  ores,  as  the  sacks  from  Utah 
are  smaller  than  the  others  and  thus  bring  down  the  average.  I  give 
you  these  particulars  as  you  may  consider  them  essential. 

"  My  statistics  commence  in  October  15, 1869.    I  therefore  add  the  fol- 
lowing for  the  rest  of  that  year.^ 


• 

1869. 

Ore-sacks. 

BaUion-bars. 

Interior. 

South. 

Interior. 

Sonth. 

October  15-31 

2,357 
3,817 
3,291 

21 

November ...... .... 

158 
66 

DeceiD ber 

198 

1,189 

Here  is  Mr.  Hodges's  table  for  1870,  published  January  7, 1871,  in  the 
Scientific  Press.  It  includes  the  receipts  at  San  Francisco  from  the 
Eiist  and  South.  The  columns  headed  "  Interior"  give  the  amounts  re- 
ceived over  the  railroad ;  those  headed  "South,''  the  amounts  from  the 
southern  country : 


January  ... 
FebniaVy  . 

March 

April 

May 

June 

July 

August 

September 
October  — 
November . 
December. 


Totals 


ORK. 


Interior. 


South. 


tons. 

Lbs. 

Tans. 

169 

1,660 

4 

109 

250 
320 

119 

19 

219 

300 

22 

308 

320 

40 

2GS 

1, 390 

20 

52:j 

1, 960 

4 

571 

190 

64 

aid 

110 

19 

797 

700 

3 

750 

900 

4d 

3»2 

500 

2 

4,537 

600 

247 

Lbs. 
400 


200 
700 

1,400 

.  300 
100 

1,400 
700 
300 

1,500 
500 


BULUON. 


Interior. 


Sonth. 


IbTM. 


1,5G0 
.4,785  tons  100  lbs 


45 

57 

58 

119 

131 

289 

144 

86 

425 

328 


1,681 


Lbs. 


1,000 
700 
400 
201) 
600 

1,900 
500 
000 

1,300 

1,200 


Tons. 
46 
47 
25 
40 
63 
48 
113 
46 
36 
137 


118 


Lbs. 

900 
1,500 
1,000 

700 
1,500 
1,000 

400 


)0 
1,400 


500 


700       724 


300 


2,405  tons  1,000  lbs. 


Average  per  month :    Ore,  398  tons  1,508^  lbs ;  bullion,  300  tons  916|'  lbs. 


If  we  calculate  that  there  are  three  hundred  working  days,  for  smelt- 
ing works,  in  the  year,  (which  number  is  in  excess  of  the  reality,)  we  have 
an  average  of  nearly  18  tons  of  ore  and  over  8  tons  in  bullion  per  work- 
ing day,  for  the  ye^r.  But  this  average  does  not  give  a  fair  represen- 
tation of  the  existing  state  of  affairs,  for  the  smaller  shipments  at  the 
beginning  of  the  year  bring  down  the  average.    A  fairer  idea  will  be 
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given  by  taking  the  average  of  the  four  quarters  of  the  year,  with  sev- 
enty-five working  days  in  each  quarter.     We  have  then — 

Ore.  Bullion. 

Tons,  pounds.  Tons,  pouudn. 

January  to  March 5      1,238  2           405 

ApriltuJun« 11      1,445  5            327 

July  to  September 20            54  19            304 

October  to  December 26          912  14        1,111 

The  circumstance  of  the  most  interest  and  importance  connected  with 
these  figures  is  the  increase.  That  this  increase  has  been  due  in  great 
measure  to  the  present  smelting  works  of  San  Francisco  cannot  be 
doubted,  and  it  is  re^isonable  to  suppose  that  increased  facilities  will 
bring  still  greater  supplies. 

An  account  of  the  works  referred  to  is  given  elsewhere  in  this  report. 

ELKO  COUNTY. 

Several  new  mining  districts  discovered  and  organized  north  of  the 
Central  Pacific  Kaiiroad  have  attracted  much  attention.  The  most 
prominent  one  is  Cope  district,  which  was  mentioned  in  my  last  report 
Bull  Run  and  Bruno  districts  are  the  newest,  and,  as  far  as  known, 
both  promise  to  become  of  some  importance. 

Cope  district  has  furnished  considerable  bullion  during  the  year.  My 
corres[)ondent,  writing  from  Mountain  City,  in  the  latter  part  of  August, 
gives  the  following  information  : 

This  city  is  locat^'d  on  the  Owybee  River  eighty-five  miles  north  from  Klko,  on  the 
Central  Pacific  Railroad.  It  is  now  a  trifle  over  one  year  old,  has  about  two  hundred 
buildings,  auionj^  which  are  to  be  found  specimens  of  cloth,  adobe,  log,  frame,  and 
cut  st4»ne,  and  the  hammer  and  saw  are  to  be  heard  on  every  side.  Thciwpulation,  in- 
cluding ChiiK'se  and  a  few  Indians,  is  not  far  from  1,000.  Cope  district,  of  which 
Mountain  City  is  the  metropolis,  is  chiefly  remarkable  as  presenting  a  ca«e  of  modest 
merit,  something  exceedingly  rare  in  these  days  of  shams  and  false  pretenses.  Her 
miners,  instead  of  making  coyt^te  holes  in  the  hillsides,  and  then  sitting  down  by  them 
to  wait  tor  capital,  very  sensibly  rolled  np  their  sleeves  and  weut  to  work.  Ore«  were 
shipped  to  Reno  and  other  |)oints,  at  an  average  expense  of  $100  a  ton  for  freight  and 
milling,  that  netted  the  owners  from  $50  to  $^300.  The  results  were  ex[>euded  in 
further  developments,  and  to-day  there  are  few  places  in  the  State  that  can  show  a 
more  inviting  field  for  capital  or  energy  and  ability  than  Cope.  Late  last  fall  a  t«n- 
stamp  mill  was  put  up  by  Atchiuson,  Drew  &  Co.,  and  has  been  running  steadily  ever 
since,  principally  on  Argenta  ami  Crescent  ores.     Colonel  Drew  is  the  sui)eriutendent. 

Messrs.  Norton  &,  Co.  are  erecting  a  thirteeu-stamp  mill,  under  Mr.  Turner's  superin- 
tendence, below  the  town.  They  are  pushiu*^  the  work  with  energy,  and  expect  to  bo 
ready  for  crushing  by  October  1st.  I  learn  that  the  Argenta  Company  will  supply  it 
with  ore.  Three-fourths  of  a  mile  above  town,  R.  H.  Vance  is  building  one  of  his 
"Little  Giant "  mills.  The  ore  is  pulverized  by  the  action  of  rollers  ou  a  revolving 
bed-plate.  The  njill  will  have,  it  is  calculated,  a  capacity  for  crushing  twelve  tons 
daily.  The  invention  has  not  yet  been  tested  here,  I  believe;  but  there  is  one  in  ope- 
ration in  San  Francisco  that  is  said  to  be  a  perfect  success.  This  mill  is  to  work  on 
ore  from  the  Mountain  City  mine  on  contract.  Report  says  that  Wallbridge  &.  Co.,  of 
Idaho,  are  going  to  put  a  five  stamp  mill  on  the  Monitor  mine;  so  there  will  be  thirty- 
five  at  all  events,  and  probably  forty  stamps,  in  operation  this  winter — a  pretty  good 
showing  for  a  district  one  year  old,  and  that  has  paddled  its  own  canoe  from  the  start. 
The  facilities  for  mining  here  are  above  the  average.  The  climate  is  mild;  snow  is 
never  trcmblesome;  wood  is  abundant  within  from  seven  to  ten  miles :  excellent  water 
everywhere ;  plenty  of  good  pasturage ;  stock  will  thrive  without  feeding  the  year 
round  ;  and  the  mines,  being  located  on  low  foot-hills  50  to  200  feet  above  the  valley, 
are  easy  of  access,  and  can  be  advantageously  worked  in  winter  as  well  as  summer. 

The  mines  sire  located  in  the  immediate  vicinity  of  town,  on  both  sides  of  the  river. 
As  far  as  surface  indications  go,  the  quartz  veins  of  Cope  will  compare  favorablv  with 
any  other  mining  camp,  but  none  of  the  ledges  have  yet  been  worked  to  a  sufficient 
depth  to  establish  their  permanence  beyond  a  doubt.  The  ores  are  principally  true 
silver  ores  and  remarkably  free  of  the  baser  metals.  A  claim  consists  of  200  feetj^  upon 
which  two  days'  work  must  be  done  within  sixty  days  after  location,  and  two  days 
more  before  the  expiration  of  a  year.    The  principal  ledges  are  from  a  foot  and  a  half 
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to  four  feet  in  width,  and  approach  a  horizontal  position,  many  of  thorn  oaving  an 
angle  of  4(F.  While  there  has  been  only  one  mill  in  the  district,  there  have  been  only 
about  twenty  men  at  work  taking  oat  ore,  bat  many  more  will  be  employed  as  soon  as 
the  two  new  mills  are  ready  to  operate.  The  Columbia  Company  have  struck  the  east- 
em  extension  of  the  Argenta,  1,400  feet  from  the  discovery  shaft,  demonstrating  the 
fact  that  the  ledges  of  Cope  have  some  length  as  well  as  width  and  depth.  John  A. 
Lyttle  &  Co.  have  traced  the  Nevada  ledge  down  the  side  of  California  Hill,  and  are 
running  in  a  tnnnel  on  the  veiu,  which  is  said  to  be  large  and  rich.  Cutler  &,  Co.  are 
sinking  on  the  Crown  Point,  opposite  Dye's  store,  in  Placerville,  and  are  taking  out 
some  fine-looking  ore.  The  Argenta  and  Crescent  have  been  worked  some  distance 
below  the  water-level,  and  show  black  sulphurets  in  abundance.  The  Buckeye,  owned 
by  Cope  &,  Co.,  shows  a  large  and  well-defined  ledge  on  the  surface,  but  has  not  been 
worked  to  any  idepth.  The  Monitor,  situated  near  the  Crescent,  is  one  of  the  most 
promising  ledges  m  camp.  It  is  five  feet  wide,  and  will  probably  yield  $50  or  $60 
per  ton. 

So  fax  the  mines  have  been  easily  worked,  the  gangae  being  as  yet 
comparatively  soft  at  the  depth  reached  in  most  mines.  The  develop- 
ments of  the  district  progressed  favorably  throughout  the  year,  and  in 
the  fall  the  Crescent  Company  had  210  tons  of  ore  worked  at  the  Atchi- 
son or  Drew  Mill,  which  gave  an  average  yield  of  $234  per  ton,  falling 
much  below  the  expectations  based  on  assays.  The  Crown  Point  (Cut- 
ler &  Co.)  had  a  shaft  down  25  feet,  in  a  large  body  of  ore,  milling  $100 
to  the  ton  and  upward.  Fuller  &  Ferguson  had  commenced  work  on 
the  Great  Eastern,  with  good  prospects,  the  ore  assaying  from  $250  to 
$300  to  the  ton.  The  Ada  Gossage,  located  one  mile  and  a  half  from 
Mountain  City,  and  owned  by  Henry,  Velt,  Upton  &  Frederick  Brothers, 
had  a  shaft  70  feet  deep,  and  ore  assa3ring  from  $300  to  $500  to  the  ton. 
The  Argenta,  Argenta  Excelsior,  and  Argenta  Extension  were  all  look- 
ing well.  •  The  Sunny  Hill,  three  miles  southeast  of  town.  Keystone,  and 
Virginia  were  being  actively  worked  and  looked  well.  The  Mountain 
City  Silver  Mining  Company  (Oppenheimer,  Hart,  and  others)  had  out 
a  large  quantity  of  good  ore,  which  was  to  be  crushed  as  soon  as  the 
Vance  Mill  would  be  in  readiness.  Placer-mining  by  Chinamen,  on  the 
north  side  of  the  river,  was  going  on  actively,  but  water  was  scarce. 
The  Chinamen  made  from  two  to  three  dollars  per  day,  but  competent 
judged,  who  have  examined  the  ground,  believe  that  if  water  were  plenty 
the  mines  could  be  made  to  pay  $10  per  day  to  the  man. 

HEx.  10 10 


146     BIINIKO  STATISTICS  WEST  OP  THE  BOCKT  MOUNTAINS. 


3B3BII3 


il 

s:i 

|S 

1 

lllilil 


el 


lii 


m 

lie 

ul 

Hi 

111 

ill 


CONDITION  OP  MININO  INDUSTRY — ^NEVADA.  147 

Return  of  the  production  of  gold  and  diver  in  the  Cope  mining  district^ 
Elko  County^  Neoada^for  the  year  ending  July  1,  ISm.— Reported  by  F. 
W.  Crosby, 

Mill,  Cope  Mill ;  owners,  Atchison,  Drew  &  Co. ;  location,  Mountain 
City ;  mine,  Customs ;  average  yield,  $60 ;  time  of  running,  commenced 
running  in  December,  1869  5  whole  number  of  stamps  in  mill,  ten ;  power, 
steam. 

Eemabks. — Entire  product  of  the  district,  as  obtained  from  Wells, 
Fargo  &  Co.,  and  Oppenheimer  &  Co.,  in  silver  and  gold,  $250,000. 
The  flrst-clafe  ores  were  shipped  to  Eeno  and  San  Francisco.  Two 
new  mills  are  being  erected :  H.  Vanse  &  Co.'s  patent  pulvej-izers,  said 
to  be  10-ton  capacity,  and'  Norton's  mill,  13  stamps. 

Estimate  of  costs  of  mining  and  redtmng  ores  in  Cope  district^  Elko  County ^ 
Nevada. — Report  by  F.  W.  Crosby^  July  1, 1870. 

Population  of  district,  600 ;  wages  of  first-class  miners,  $4 ;  wages  of 
second-class  miners,  $3 ;  wages  of  surface  laborers,  $2  hO  5  cost  of  lum- 
ber, $60  to  $75  per  M;  cost  of  mining  timber,  8  cents  per  foot ;  cost  of 
common  powder,  $7  50  per  keg ;  cost  of  Giant  powder,  $2  per  pound ; 
cost  of  freight  from  Elko,  IJ  and  2  cents  per  pound  5  cost  of  fuel,  $6  to 
$8  per  cord ;  cost  of  ten-stamp  mill,  California  pattern,  including  freight, 
erection,  &c.,  $20,000  to  $25,000. 

BullKun  district  was  discovered  and  organized  in  the  summer  of 
1869.  It  lies  about  eighteen  miles  southwest  of  Mountain  City,  Cope 
district,  and  a  good,  free  road  leads  from  the  latter  place  to  the  mouth 
of  the  canon  at  White  Bock  City,  in  Bull  Bun  district.  The  country  is 
well  wooded  and  watered,  there  being  at  least  20,000  cords  of  timber  in 
the  immediate  vicinity  of  the  mines,  and  ai^  abundance  of  water  within 
three-quarters  of  a  mile.  The  most  important  ledges  so  far  discovered 
are  the  following :  The  Porter — two  to  4  feet  wide ;  shaft,  32  feet  down ; 
100  feet  further  southwest,  shaft  25  feet ;  still  further  southwest  380 
feet,  shaft  12  feet ;  rich  antimonial  sulphuret,  with  some  galena,  said  to 
assay  from  $4,000  to  $6,000  per  ton  5  20  tons  have  been  shipped  to  Beno 
with  satisfactory  results.  Central — shaft,  12  feet  wide ;  same  ore ;  lode, 
4  feet  wide  5  assays  $4,000  per  ton.  Bevenue — shaft,  8  feet :  lode  4  feet 
wide ;  2  tons  on  dump ;  average  assay,  $150.  Montana — ^lode,  4  feet 
wide ;  shaft,  16  feet ;  assay,  $150.  Fountain  Treasure — shaft,  30  feet : 
assay,  $160  per  ton.  Blue  Bell— 6  feet  wide;  shaft,  18  feet;  will  mill 
$100  per  ton.  Nevada — located  for  two  miles ;  4  to  6  feet  wide ;  shaft,  18 
feet ;  mills  $100  per  ton.  This  is  eminently  a  self-sustaining  mining 
camp,  there  having  been  no  necessity  for  calling  in  the  aid  of  capital, 
and  the  holders  preferring  to  develop  their  own  mines  and  demonstrate 
their  value,  the  ledges  being  of  a  permanent  character  and  the  grade  of 
ore  so  high  that  they  have  paid  from  the  commencement.  From  the 
proceeds  of  the  mines  the  holders  have  been  able  from  the  first  to  sup- 
ply themselves  with  tools,  provisions,  and  all  the  comforts  of  life.  There 
are  about  two  hundred  people  at  the  mines,  and  there  is  every  prospect 
that  this  number  will  soon  be  increased. 

In  December  a  correspondent  of  the  San  Francisco  Scientific  Press 
wrote  from  the  district : 

Everything  is  progressing  satisfactorily  hete  in  the  di£ferent  mines  which  are  heins 
worked.  There  are  ten  tunnels  now  being  run  to  various  lodes,  and  sixty  men  at  work 
who  will  continue  to  work  aU  winter.  The  ores  sent  to  Vance's  mill,  at  Mountain  City, 
for  reduction,  yielded  satisfactorily,  some  giving  as  much  as  |1,000  per  ton.  The  John- 
son Company  are  about  to  start  a  shaft  on  their  lode.    The  Sacramento  Tunnel  Com- 
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pany  are  pushiuc  work  forward  as  fast  as  possible ;  they  are  running  a  tunnel  through 
the  main  miners^  belt  of  the  district,  and  will  cut  some  eight  or  ten  of  the  leading 
mines  at  a  depth  of  from  50  to  800  feet.  Mr.  Drew,  of  Mountain  City,  is  about  to  re- 
move his  ten-stamp  mill  from  that  place  to  here,  and  will  change  it  to  a  dry-crusher 
and  add  roasting  tnmaces.    He  expects  to  have  it  running  by  April  next. 

The  depth  of  the  snow  on  the  mountain  is  only  about  three  feet.  We  have  had  no 
very  cold  weather  as  yet.  The  amount  of  ores  shipped  from  this  district  this  summer 
amounts  to  1,723  tons,  valued  at  frt)m  $100  to  $2,000  per  ton.  If  we  had  had  miUs  here, 
over  5,000  tons  of  ores  would  have  been  worked  during  this  last  summer,  of  values 
ranging  from  $50  to  $2,000  per  ton.  According  to  all  appearances,  there  will  be  over 
20,(^  tons  of  ores  taken  out  of  the  different  mines  next  year ;  and  if  there  are  facilities 
for  crushing,  the  bullion  shipment  will  speedily  demonstrate  the  value  of  the  mines  in 
Bull  Run. 
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The  total  yield  of  the  ores  shipped  up  to  July,  1870,  was  probably 
about  $25,000. 

Bruno  district  is  situated  twenty-five  miles  southeast  of  Mountain 
City,  and  was  discovered  in  November,  1869 ;  the  ores  containing  a 
great  deal  of  lead  and  less  silver  than  those  of  Cope  and  Ball  Eun.  The 
district  was  somewhat  neglected  until  the  fall  of  1870,  when  several  of 
the  larger  ledges  attracted  much  attention.  The  mines  are  as  yet  too 
little  develop^  to  give  an  idea  about  their  real  merit.  The  following 
list  of  mines  comprises  those  in  operation  in  July.  No  mill  was  in  the 
district  at  that  time,  nor  is  there  one  now,  so  far  as  I  am  informed.  The 
ores  have  so  for  been  beneficiated  at  Mountain  City  or  shipped  to  Beno : 
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Sprvce  Mountain  district  is  sitaated  about  forty  miles  southeast  of 
Humboldt  Wells,  upon  a  mountain  thickly  covered  with  pine  and 
spruce  timber.  It  is  as  well  watered  as  any  district  in  the  county. 
The  ores  are  of  two  classes.  Those  on  the  south  of  the  mountain 
are  what  is  denominated  as  good  milling  ore,  or  chloride ;  those  on 
the  north  are  what  is  denominated  as  the  best  quality  of  smelting 
ore,  or  argentiferous  galena.  These  mines  have  now  been  worked 
for  about  a  year,  during  which  time  many  assays  have  been  made  from 
the  ores,  and  both  classes  have,  so  far,  given  satisfactory  returns.  The 
mine  owned  by  J.  B.  Osborne  has  a  shaft  down  120  feet,  which  shows 
rich  ore  all  the  way.  On  the  side  of  the  mountain  below  is  an  old 
incline,  which*  runs  into  and  connects  with  the  shaft.  The  Latham, 
Schuyler,  and  Humphrey  are  also  favorably  spoken  of.  I  am  not 
informed  as  to  the  actual  milling  value  of  the  ores,  small  lots  of  which 
are  reported  to  have  been  shipped  from  the  district. 

In  Railroad  district^  which  was  mentioned  in  my  last  report,  a  smelt- 
ing furnace  has  been  erected  during  the  year,  but  its  operations  were 
unsuccessful.    In  December,  a  correspondent  wrote  about  it : 

The  smeltiDfT  works  of  the  Palisade  Smelting  Company,  at  Railroad  district,  are 
under  attachment  for  debt.  If  half  the  reports  about  the  mismanagement  of  the  flairs 
of  the  furnace  which  have  come  to  my  ears  ever  since  that  '^  iron  tub,"  caUed  a  copper- 
smelter,  was  put  up  last  spring,  are  true,  it  would  have  been  a  blessing  to  the  district 
if  the  attachment  had  been  served  months  ago.  These  remarks  are  severe,  but  just 
and  true.  For  a  long  time  the  representations  of  parties  from  that  district,  and  parties 
who  had  no  intention  to  falsify,  were  favorable  in  regard  to  the  movements  of  that 
company,  giving  them  character  by  announcing  the  efficient  progress  of  the  work ;  but 
after  months  of  experimenting  at  the  expense  of  the  labor  of  the  hard-working  miners, 
they  have  suspended  under  the  influence  of  a  judicial  writ.  The  district  is  one  having 
merit,  but  the  assumption,  presumption,  and  imposition  of  smsJl-sized  dealers  in  ore, 
and  experimenters  in  furnaces,  have  well-nigh  settled  it  for  the  present  season.  Another 
year,  I  trust,  this  district  will  receive  the  aid  of  more  practical,  inteUigent,  and  finan- 
cially competent  men. 

According  to  the  late  census,  Elko  County  has  3,447  inhabitants,  439 
of  which  are  Chinese. 

WHITE  PINE  COUNTY. 

WMtd  Fine  district — Mr.  Arnold  Hague,  a  brother  of  Professor  J.  D. 
Hague,  contributes  to  the  volume  on  Mining  Industry  of  the  Export  of 
the  United  States  Geological  Exploration  of  the  Fortieth  Parallel,  a 
chapter  on  the  geology  of  the  White  Pine  district,  which  is  highly  inter- 
esting and  valuable  as  the  first  careful  and  complete  account  furnished 
of  the  subject.  The  substance  of  Mr.  Hague's  conclusions  will  be  here 
given. 

The  White  Pine  Mountains  are  a  southerly  continuation  of  the  Hum- 
boldt chain,  though  between  White  Pine  and  the  Humboldt  River  there 
is  an  interval  of  depression,  where  the  range  sinks  to  low  and  insignifi- 
cant limestone  folds  or  ridges.  For  a  hundred  miles  south  of  the  river, 
however,  the  line  of  rugged  peaks  rises  5,000  or  6,000  feet  above  the 
plain ;  and  at  White  Pine  there  is  another  culmination  in  Pogonip  Peak, 
while  six  miles  farther  south  the  mountains  are  quite  low  again.  The 
White  Pine  district^  twelve  miles  ^uare,  with  Treasure  Hill  as  a  central 
point,  lies  therefore  in  a  somewhat  isolated  mountain  group.  This  group 
is  divided  into  three  north  and  south  ridges,  measuring  in  width  between 
the  two  outer  crests  about  five  and  a  half  miles.  These  ridges  are,  first, 
Pogonip  Ridge  on  the  west;  secondly,  the  middle  ridge,  comprising  Treas- 
ure Hill,  the  Base  Metal  Range,  and  the  Blue  Ridge ;  thirdly,  Mokomoke, 
on  the  east.    The  highest  peak,  Pogonip  Mountain,  is  10,792  feet  above 
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sea-level ;  Telegraph  Peak,  on  Treasure  Hill,  is  9,228  feet ;  Treasure  City, 
8,980  feet;  Hamilton,  8,003  feet;  and  Mokomoke,  9,239  feet. 

Pogonip  Bidge  trends  nearly  north  and  south.  The  eastern  slope  pre- 
sents a  grayish-blue  limestone,  striking  with  the  trend  of  the  ridge,  and 
dipping  220  to  25o  eastward.  But  few  and  imperfect  fossils  have  been 
found  in  it,  presenting  forms  allied  to  those  of  Treasure  Hill.  Mokomoke 
likewise  presents  a  simple  geological  structure,  the  rocks  being  perfectly 
conformable,  trending  north  and  south  with  the  ridge,  and  dipping  22^ 
east,  except  in  that  part  above  the  saddle  conuecting  with  Treasure 
Hill,  where  the  rocks  (sandstone  and  limestone)  are  considerably 
distorted. 

Between  Pogonip  and  Mokomoke  is  the  middle  ridge,  which  is  at  once 
the  most  complicated  in  its  geological  features  and  the  most  important 
from  its  mineral  wealth.  It  presents  in  structure,  first,  a  well-marked 
anticlinal  fold,  the  axis  of  which  has  a  general  north  and  south  direc- 
tion ;  aud,  secondly,  a  transverse  fracture  aud  displacement,  which  extends 
across  the  ridge  al  the  southern  end  of  Treasure  Hill. 

The  axis  of  the  anticlinal  forms  the  caHon  between  the  Base  Metal 
Bange  and  the  Blue  Bidge;  then,  bending  around  the  north  end  of  Tel- 
egraph Peak,  continues  along  the  east  slope  of  Treasure  Hill,  500  feet 
below  the  summit,  through. Pocotillo.  This  fold  is  in  limestones,  the 
western  slope  of  which  constitutes  the  west  side  of  Treasure  Hill  and 
the  Base  Metal  Bange,  with  the  exception  of  the  caps  of  Telegraph  Peak 
and  the  northern  slope  of  Babylon  Hill,  which  present  overlying  shale 
and  siliceous  limestone.  These  westerly  dipping  beds  form,  with  Pogonip 
Bidge.  a  synclinal  fold. 

Treasure  Hill  is  about  one  mile  and  a  quarter  in  length,  and,  across 
Treasure  Peak,  one  mile  and  three-quarters  wide.  On  the  north  it  de- 
scends steeply  975  feet  to  the  town  of  Hamilton ;  on  the  east,  a  precip- 
itous wall,  400  feet  in  height,  descends  to  Pocotillo.  Bromide,  Chloride, 
and  Pogonip  flats  are  floors  of  bedded  limestone  on  the  west  slope,  about 
200  feet  below  the  crest,  the  strata  dipping  7^  to  10^  westward.  To- 
gether, they  are  a  little  over  a  quarter  of  a  mile  long  by  about  550  feet 
broad,  and  they  terminate  on  the  lower  side  in  a  cliff  150  to  200  feet 
high,  below  which  the  strata,  much  disturbed,  strike  to  the  bottom 
of  Silver  Canon. 

Pogonip  flat,  the  southernmost  of  the  three,  terminates  in  a  low  escarp- 
ment, at  the  foot  of  which  occurs  the  transverse  fracture  and  displace- 
ment of  strata  already  referred  to.  It  extends,  nearly  at  right  angles 
with  the  anticlinal  axis,  entirely  across  the  ridge,  contains  the  Eber- 
hard  deposit,  and  has  given  rise  to  two  small  cross-caiions.  South  of 
this  fracture  the  formation  is  much  broken  up  by  local  displacements 
and  sharp  folds. 

Nowhere  in  the  district  do  the  beds  underlying  the  limestone  crop  out. 
The  thickness  of  the  formation  therefore  cannot  be  determined,  but  there 
are  at  least  1,500  feet  of  it  exposed.  The  uppermost  beds  are  highly 
fossiliferous,  and  belong  without  doubt  to  the  Devonian  period.  The 
limestone  is  bluish-gray,  hard,  and  compact,  highly  impregnated  with 
foreign  matters,  particularly  silica,  in  the  neighborhood  of  the  ore  de- 
posits, but  elsewhere  remarkably  pure,  containing  (by  analysis  of  a 
specimen  from  the  east  bluff  of  Treasure  Hill)  99  per  cent,  of  carbonate 
of  lime. 

Immediately  overlying  this  Devonian  limestone  is  a  formation  of 
thinly  laminated,  calcareous  shale,  dark-gray,  interstratified  with  thin, 
reddish-gray  layers,  and,  so  far  as  known,  entirely  non-fosilliferous.  It 
has  been  removed  by  erosion  from  the  greater  part  of  Treasure  Hill, 
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but  is  found  in  the  depression  between  Treasure  and  Telegraph  Peaks, 
underlies  the  summit  of  the  latter,  may  be  traeed  along  the  western 
slope,  dipping  conformably  with  the  limestone,  and  appears  in  a  thick- 
ness of  125  feet  on  the  east  side,  immediately  above  Applegarth  Canon. 

Over  this  calcareous  shale  is  a  granular,  siliceous  limestone,  contain- 
ing nodules,  and  frequently  whole  strata,  which  have  been  completely 
metamorphosed  into  chert.  The  formation  is  about  100  feet  thick,  and 
abounds  in  cfinoids.  The  top  of  Telegraph  Peak  is  composed  or  this 
cherty  limestone.  The  calcareous  shale  and  siliceous  limestone  occur 
also  on  the  summit  of  the  Base  Metal  Eange,  and  on  the  east  side  of 
the  anticlinal  fold,  along  the  base  of  the  Blue  Eidge,  overlying  the 
Devonian  limestone.    They  are  ascribed  to  the  same  geological  period. 

The  next  overlying  formation  is  a  black  argillaceous  shale,  about  600 
feet  thick,  carrying  seams  of  bituminous  matter,  and  furnishing  most  of 
the  springs  of  water  found  in  the  district.  Hamilton  is  in  this  forma- 
tion. Above  it,  as  observed  on  Mokomoke  Mountain  and  elsewhere, 
occurs  a  belt  of  fine-grained,  reddish-yellow  sandstone,  having  an  esti- 
mated thickness  of  300  feet,  and  above  this  again  a  body  of  light-yellow, 
granular  limestone,  of  which  several  hundred  feet  are  exposed,  but  the 
entire  thickness  cannot  be  determined,  as  the  overlying  rocks  nowhere 
appear.  It  is  rich  in  well-marked  Carboniferous  fossils ;  and  the  black 
shale  and  sandstone  are  referred,  with  it,  to  the  Carboniferous  period, 
though  it  is  not  possible  from  the  data  already  obtained  to  say  positively 
more  than  this :  that  the  lower  limestones  of  White  Pine  are  Devonian 
and  the  uppermost  Carboniferous;  while  the  intervening  shale,  chert, 
black  shale,  and  sandstone  must  belong  to  one  or  the  other  of  these 
periods. 

The  ore  deposits  thus  far  discovered  are  confined  exclusively  to  the 
Devonian  limestone.  The  highest  stratigraphical  position  occupied  by 
any  mineral  deposit  yet  found  is  along  the  linfe  of  contact  between  the 
limestone  and  the  overlying  calcareous  shale.  The  mines  at  the  north 
end  of  Treasure  Hill^  such  as  the  Mammoth,  Original  Hidden  Treasure, 
etc.,  occupy  this  position. 

It  will  be  seen  that,  according  to  these  conclusions,  the  rocks  of 
Treasure  Hill  are  bent  or  broken  over  an  anticlinal  axis,  and,  on  the 
east,  dip  under  the  rocks  of  the  Mokomoke  Eange.  This  explains  the 
absence  of  silver  ore  in  the  latter  range.  In  1868  I  called  attention  to 
a  probable  anticlinal  in  Applegarth  Canon ;  but  as  I  made  no  collection 
or  examination  of  fossils,  and  did  not  carefully  study  the  dip  of  the 
strata  at  the  bottom  of  the  canon,  I  committed  the  error  of  supposing 
the  lower  limestones  of  Treasure  Hill  to  be  the  same  as  those  of  the 
range  eastward,  thus  locating  the  axis  of  the  fold  too  far  to  the  east ; 
and  this  led  to  the  expression,  on  page  36  of  my  report  of  1869,  "  Across 
the  canon  to  the  eastward  the  precipitous  face  of  a  parallel  range  shows 
the  continuations  of  the  limestone  strata ;  but  the  range  is  of  inferior 
height,  and  the  upper  metalliferous  layer  is  consequently  wanting, 
having  probably  been  carried  away  by  denudation.  This  range  dips 
eastward ;  and  the  caiion  between  it  and  Treasure  Hill  probably  occu- 
pies an  anticlinal  axis.'' 

Mr.  Hague's  correction  of  this  erroneous  deduction  from  partial  data 
shows  the  advantage  of  careful  instrumental  surveys  and  of  the  colla- 
tion of  paleontological  evidence.  The  matter  is  not  wholly  theoretical 
in  value.  If  certain  layers  of  rock  on  Treasure  Hill  are  impregnated 
with  silver  deposits,  it  is  surely  of  practical  importance  to  determine 
whether  their  continuation  may  be  sought  for  in  the  neighborhood,  and 
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whether  the  outcropping  rocks  of  the  vicinity  are  above  or  below  the 
desired  argentiferous  formation. 

White  Pine  was  visited  by  my  assistant  in  September.  In  his  report 
he  says : 

Remembering  the  exceedingly  prosperous  condition  of  that  locality  a  year  ago,  the 
nnparalled  excitement  produced  by  the  discovery  of  its  rich  silver  deposits,  and  the 
large  returns  made  in  a  very  short  time,  I  must  confess  that  I  was  astonished  to  tind 
as  rapid  a  decline  as  the  ascent  had  been  sudden.  The  town  of  Hamilton  in  dull, 
immeasurably  so,  and  the  streets  are  filled  all  day  with  loungers  who  cannot  dispose 
of  their  interests,  and  are  therefore  forced  to  stay  a  while  longer.  It  was,  of  conrHf.  of 
the  utmost  interest  to  me  to  trace  the  causes  for  all  this ;  and  I  must  confeSvS  thar, 
on  investigation,  I  cannot  find  cause  for  alarm  to  such  an  extent  as  has  taken  posses- 
sion of  all  interested.  It  is  the  old  story  in  American  mining:  first,  violent,  extrava- 
gant and  aU-absorbing  excitement,  unwarranted  by  real  facts;  and  then  utter 
despondency,  after  the  rich  ores  have  been  taken  out,  and  the  economical  working  of 
the  larger  bodies  of  low-grade  ores  must  be  faced.  Such  ores  still  exist  in  enormous 
quantities,  and  there  is  therefore  really  no  just»cause  for  the  prevailing  discourage- 
ment. But  it  is  true,  the  extravagance  of  former  expectations  must  be  justly  tooed 
down  to  a  point  where  mining  is  considered  as  a  business  which  must  be  conducted 
as  prudently  and  economically  as  any  other  in  order  to  insure  financial  success.  I  have 
visited  Treasure  Hill,  in  company  with  Mr.  J.  E.  Clayton,  who  ha«  probably,  from  his 
long  experience,  the  most  extended  knowledge  of  the  geological  features  and  the 
mines  of  the  district.  By  his  courtesy  in  pointing  out  certain  features,  a  si>eeily 
comprehension  of  the  rather  intricate  stnicture  of  the  region,  and  especially  Treasure 
Hill,  waa  very  much  facilitated.  There  are  no  ore-bearing  veins  on  Treasure  Hill,  all 
assertions  to  the  contrary  notwithstanding;  but  it  is  true  that  the  limestone  stnita, 
themselves  much  tilted  and  iMsnt,  are  traversed  in  numerous  directions  by  larger  and 
smaller  veins  of  calcspar,  which  are  locally  termed  "  spar-dikes,"  and  carry  no  ore. 
The  main  anticlinal  of  the  strata  runs  almost  due  north  and  south  on  the  top  of  the 
mountain,  and  along  the  east  side  of  Tre^asure  Hill  appears  to  occur  a  fault.  The 
fissure  along  this  faiut  is  now  filled  with  calcspar,  and  smaller  ones,  running  obliquely 
and  at  right  angles  into  it,  contain  the  same  material.  As  I  mentioned  above,  these 
spar- veins  carry  no  ore,  but  on  one  or  both  sides  of  them  the  limestone  is  invariably 
very  siliceous,  and  here  occur  impregnations  and  pockets  of  silver  ores.  In  the 
richer  pockets  the  ore  can,  of  course,  be  recognized,  but  in  ores  which  carry  from 
$30  to  $40  silver  per  ton,  there  is  generaUy  no  trace  of  silver  visible.  The  rock 
looks  like  a  dark,  quartzose  limestone,  and  for  the  miners  the  flinty  matter  is,  in 
fact,  the  only  guide  by  which  to  select-  ore  from  the  country  rock.  The  ore  impregna- 
tions follow  tibe^e  spar-veins  vertically  downward,  and  spread  also  horizontally 
between  the  layers  of  limestone.  In  mines  of  this  kind  a  large  amount  of  barren  rock 
is,  of  conrse,  invariably  transported  and  crushed  at  the  mills,  together  with  the  real 
ore,  simply  because  the  mineral  contained  in  the  rock  is  only  very  rarely  visible. 
The  South  Aurora  and  Hidden  Treasure  were  the  only  mines  of  note  being  worked  at 
the  time  of  my  visit.  The  Eberhardt,  once  so  famous  for  its  rich  ore-chamber  and 
stupendous  yield,  was  shut  down,  as  the  English  company,  which  bought  of  the 
original  owners,  liad  not  got  ready  to  work  their  costly  purchase.  I  could  not  visit 
the  mine,  but  am  reliably  informed  that,  although  the  old  rich  deposit  is  completely 
worked  out,  a  vast  amount  of  low-grade  ores  remains  to  be  worked.  I  hope,  for  the 
sake  of  the  company,  and  also  the  reputation  of  the  district,  that  these  ores  may  not 
prove  to  be  too  low-grade  to  permit  profitable  working  at  present.  The  South  Aurora 
has  rich  ores  and  a  great  quantity  of  them  in  sight,  and  is  working  a  large  force  of 
miners. 

It  has  been  worked  like  an  open  quarry,  and  the  ore  is  taken  from  it  through  tunnels 
penetrating  the  barren  limestone  west  or  the  deposit.  The  four  openings  on  this  mine 
are  very  wide,  and  have  reached  over  one  hundred  feet  in  depth.  The  Hidden  Treasure 
does  not  look  very  promising  at  present,  although  the  company  is  still  energetically  at 
work.  I  must,  however,  confess  that  in  this  mine  less  than  any  other  a  system  of 
mining  could  be  recognized.  There  are  several  companies  working  on  a  small  scale  on 
the  west  side  of  Treasure  Hill,  on  Chloride  or  Bromide  Flats,  and  the  so-?called  "  Chlo- 
riders ''  are  scraping  up  small  quantities  of  rich  rock  in  many  places.  But,  with  the 
exception  of  the  above-mentioned  localities.  Treasure  Hill  looks  deserted,  and  thousands 
of  little  discovery  holes  and  dumps  are  the  only  marks  left  of  the  former  excitement 
and  bustle.  Treasure  City  itself  is  almost  entirely  deserted  ;  a  few  pi^ople  remain,  \yho 
cannot  get  away,  but  there  is  evidently  no  business  going  on.  Of  the  neighboring 
mills  and  furnaces  only  a  few  are  running,  and  those  not  very  reguhirly. 

I  have,  of  course,  also  visited  the  Base  Metal  Range.  The  ore  deposits  here  occur 
entirely  differently  from  those  on  Treasure  Hill.  They  are  all  lying  between  and  par- 
allel wHh  the  limestone  strata,  and  vary  exceedingly  in  len^h  and  w^idth.  It  is  char- 
acteristic that  they  invariably  occur  in  certain  zones  in  the  limestone,  along  and  near  to 
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thick  strata  of  quartzite^  which  alternate  with  limestone  and  slates.  The  deposits 
carry  mostly  ab  iron  cap,  which  is  from  two  to  three  feet  deep.  Below  it  occur  car- 
bonates of  lead  mixed  with  arseniate  of  iron,  and  frequently  lumps  of  undecompo^4 
galena  are  found  in  the  middle  of  large  bodies  of  cerussite.  The  number  of  claims 
taken  up  is  enormous,  but  few  are  actually  worked  at  present.  The  principal  reason 
is  that  the  percentage  of  silver  contained  in  these  ores  is  actually  too  small  to  pay  for 
working  at  present.  The  average  contents  of  silver  is  only  from  $12  to  $30  per 
ton  in  different  mines,  and  the  cost  of  coal  being  from  25  to  30  cents  per  bushel, 
and  thirty  bushels  being  used  to  smelt  a  ton  of  ore,  while  labor  in  the  mines  is  $4 
and  in  the  furnaces  $5  per  day,  yon  must  see  that  such  ores  cannot  pay  for  treatment 
at  a  locality  one  hundred  and  twenty  miles  from  railroad  conmiunication.  A  reduction 
of  wages  and  freight,  in  case  the  long-talked-of  railroad  from  Elko  to  White  Pine 
should  be  built,  will,  of  course,  remove  the  obstacles  now  in  the  way  of  profitable  work- 
ing. Of  the  quantity  of  smelting  ores  in  the  Base  Metal  Range,  there  is  no  doubt  they 
occur  everj^where  in  large  deposits,  and  will  eventually  be  the  surest  baais  for  exten- 
sive  mining  industry. 

About  six  miles  to  the  northwest  of  Hamilton  occurs  a  mineral-bearing  zone  oi^. 
White  Pine  Mountain,  which  seems  tp  hold  out  better  inducements  for  working  at  the 
present  time.  Ores  from  this  locality  are  now  in  New  York  for  assay,  and  if  they  should 
prove  to  be  as  rich  as  their  appearance  leads  me  to  expect,  this  locality  will  rival  tue 
now  famous  region  near  Eureka,  of  which  it  is  an  almost  exact  geological  and  miner- 
alogical  counterpart.  Facilities  for  smelting  are  here  better,  and  especially  the  item 
of  coal  may  be  reduced  to  almost  half  the  Hamilton  and  Shermantown  prices. 

The  mountain  on  which  the  mines  are  located  is  here  very  steep,  and  about  as  high  as 
the  hill  on  which  Treasure  City  is  located,  i.  e.,  a  little  over  9,000  feet.  It  is  better 
wooded  than  most  mountain  regions  in  Nevada,  but  the  growth  of  pine  and  mahogany 
is,  as  must  be  ex^iected  at  such  an  altitude,  rather  stunted.  Charcoal  made  from  such 
wood  cannot  therefore  be  of  the  best  quality;  but  it  is  sufficiently  dense,  when  prop- 
erly burned  and  piarded  against  moisture  in  the  winter  months,  to  answer  very  well  for 
sinelting  operations.  Mining  property  situated  at  such  a  distance  from  Hamilton, 
Treasure  City,  and  Shermantown,  has,  of  course,  a  large  advantage  over  the  latter  places 
in  the  very  important  matter  of  the  cost  of  the  necessary  fuel.  Water  is  here  rather 
scarce,  but  there  is  a  sufficiency  obtained  in  springs  and  wells  to  conduct  smelting 
operations.  For  the  present,  and  as  long  as  the  decomposed  ores  are  encountered  in 
the  mines,  no  dressing  is  necessary. 

The  geological  formation  on  White  Pine  Mountain  consists,  in  this  neighborhood,  of 
heavy  beds  of  limestone  interstratified  with  quartzite  layers  of  great  thickness.  On 
the  west  slope,  referred  to  alwve,  the  strata  are  highly  tilted,  and  stand  in  places 
nearly  vertical.  They  strike  from  northeast  to  southwest,  and  dip  to  the  northwest. 
A  stratum  of  quartzite,  underlain  and  overlain  by  limestone,  crosses  the  mountain 
here  diagonally.  In  the  limestone  overlying  the  quartzite,  sometimes  close  to  the  lat- 
ter, sometimes  ns  much  as  200  feet  above  it,  occur  the  mineral  deposits.  They  run  with 
the  strata  of  the  country  rock. 

The  San  Bernard  is  located  on  the  west  slope,  high  up,  and  just  over  the  crest  of  the 
mountain.  It  is  hardly  sufficiently  o]>ened  to  form  a  correct  opinion  of  it,  but  shows 
in  the  cross-cut  a  streak  of  12  to  15  inches  of  solid  carbonate  of  lead  and  patches 
in  the  limestone  outside.  It  runs  parallel  to  another  location  on  the  east  side  of  the 
mountain,  which  is  better  opened  and  has  acquired  quite  a  name  on  account  of  the 
abundance  of  ore  which  it  carries.  I  refer  to  the  Jennie  A.,  a  mine  which  gives  a  very 
fair  idea  of  the  nature  of  these  deposits.  I  am  informed  that  it  showea  very  littfe 
outcrop  at  the  top.  It  is  now  worked  by  an  open  cut  about  50  feet  in  length  along  the 
deposit,  which  shows  a  large  body  of  carbonate  of  lead  mixed  with  manganese, 
arseninte,  and  hydrated  oxide  of  iron.  About  1,200  tons  of  ore  are  here  on  the  dump, 
and  the  ([uantity  in  sight  in  the  mine  is  very  large.  The  assays  go  from  $9  to  $1,000 
l)er  ton  in  silver. 

An  assay  from  the  San  Bernard  has  yielded  $31  j)er  ton  in  silver.  The  jjercentage 
of  lead  is  about  40  per  cent.  In  neither  of  the  two  mines  spoken  of  here  have  I 
noticed  the  mineral  stetefeldtite,  which,  when  occurring,  is  the  main  source  of  silver. 

The  Yi^semite  claim  is  800  feet  long,  and  lies  on  the  west  slope  about  500  feet  below 
the  San  Bernard.  It  is  also  a1x)ut  200  yards  above  the  quartzite  in  the  limestone.  The 
deposit  is  from  2  to  3  feet  thick,  and  is  exposed  by  an  open  cut  40  feet  in  length  and 
about  8  i't^t  deep.  The  ore  is  carbonate  of  lead  with  iron  ore  and  lumps  of  galena. 
No  assay  has  been  made  of  this  ore,  but  a  piece  from  the  extension  higher  up  the  hill 
is  reported  to  have  assayed  $30  per  ton.  The  quantity  of  ore  in  sight  is  large,  but  it 
is  my  impression  that  it  will  not  go  high  in  silver. 

Tlie  Emigrant  is  an  imperfectly  oi)ened  deposit,  parallel  and  not  far  from  the  fore- 
going.   The  decomposed  lead  ore  is  about  2  feet  wide  in  the  opening. 

The  Indiana,  pai*allel  to  the  foregoing,  and  nearer  to  the  quartzite.  Theore-streak  is 
2  to  3  feet  wide,  and  carries  more  quartz,  an  indication  in  this  region  of  greater  rich- 
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ness  in  silver.  The  ore  is  carbonate  of  lead  mixed  with  arseniate  and  liydratcd  oxide 
of  iron,  and  occasional  patches  of  galena. 

Aerolite  :  Length  of  location,  800  feet.  It  lies  still  nearer  to  the  (juartzite  down  the 
monntain,  and  the  cut  shows  a  streak  of  from  3  to  4  inches  of  stetefeldtite. 

Tuna  and  Iron-clad :  Each  of  these  two  locations  comprises  1,600  feet.  They  occur 
below  a  smaller  stratum  of  quartzite  lower  down  the  mountain.  The  deposits  dip 
steeply,  and  are  evidently  larger  and  more  important  than  any  of  the  foregoing.  They 
show  a  very  large  outcrop  of  iron  ore,  over  12  feet  thick  in  each  case,  which  have 
been  penetrated  downward  by  shafts  15  and  20  feet  deep.  Small  patches  of  carbonate 
of  lead  occur  in  the  bottoms  of  the  shafts,  but  the  solid  lead  ore  has  not  been  reached. 

The  Sentinel  lies  just  above  the  before-mentioned  quartzite,  in  limestone,  and  shows 
an  iron  outcrop  10  feet  wide,  in  which  a  shaft  15  feet  deep  shows  a  streak  of  carbonate 
and  red  oxide  of  copper  and  stetefeldtite. 

The  Alabama  is  another  deposit  with  a  large  iron  outcrop;  in  which  a  shaft  10  feet 
deep  has  been  sunk.    It  has  just  reached  patches  of  carbonate  of  lead. 

The  four  last  locations  are  by  far  the  most  important,  and  may  be  expected  to  carry 
large  deposits  of  lead  and  stetefeldtite  under  the  iron  cap. 

Later  in  the  season  large  lots  of  ore  from  several  of  the  above-named 
mines  were  smelted  in  Shermantown  and  Hamilton,  and  those  from  the 
Yosemite  and  Jennie  A.  have  especially  given  highly  gratifying  results. 

The  English  company  which  bought  the  Eberhardt  mine  has  con- 
structed a  new  sixty-stamp  mill  three  miles  from  the  mine,  and  a  tram- 
way connects  mine  and  mill,  so  that  the  transportation  of  the  ore  will 
cost  them  only  25  cents  per  ton. 

New  smelting  works  have  been  erected  just  above  Hamilton  by 
Governor  Matteson.  In  the  middle  of  September,  one  furnace  had 
already  been  in  blast  for  a  week,  and  was  working  admirably.  The  re- 
sult of  the  week's  run  was  about  thirty  tons  of  bullion,  assaying  $180 
per  ton  in  silver.  For  the  last  two  days  the  work  had  been  gradually 
increased  toward  full  capacity.  The  result  of  the  last  twenty-four  hours' 
run  was  170  bars  of  bullion,  weighing  about  8  tons — giving  an  average 
assay  of  $186  per  ton.  The  second  and  third  furnaces  were  to  be  blown 
in  before  the  1st  of  October. 

About  the  same  time  the  Ward  Beecher  was  working  thirty  men.  and 
took  out  from  30  to  40  tons  of  ore  daily,  which  netted  $40  per  ton. 
Quite  a  body  of  ore  was  struck  in  this  mine,  which  resembles  closely 
that  taken  from  the  Eberhardt  in  its  palmiest  days.  From  the  Silver 
Wave  the  ore  from  shaft  No.  4  was  paying  $80  per  ton ;  that  from  the 
Hidden  Treasure,  $74.  Schoharie  turned  out  6  tons  daily,  worth  $40 
per  ton:  the  Matilda  yielded  $80  ore.  The  Aurora  South  was  work- 
ing with  a  large  force  of  men,  and  had  an  immense  body  of  ore  in 
sight.  Fifty  tons  of  ore  were  shipped  daily,  and  the  last  3,000  tons  taken 
out  had  yielded  $46  per  ton. 

In  November,  an  English  company  commenced  mining  operations  on 
the  Aurora  North  with  one  hundred  men.  They  extracted  low-grade 
ore  for  the  new  mill,  and  the  mine  was  looking  well.  In  the  Eberhardt 
new  rich  discoveries  of  chlorides  had  again  been  made,  both  in  the  large « 
chamber  and  on  the  surface.  Most  of  the  mills  and  furnaces  were  run- 
ning, and  at  Matteson's  smelting  works  refining  furnaces  were  being 
erected. 

Of  the  base-metal  mines,  the  French,  Jennie  A.,  Yosemite,  Uncle  Sam, 
and  Fay  produced  large  quantities  of  ore. 

The  old  Monte  Christo  Mill  has  been  rebuilt  during  the  year ;  five 
stamps  and  a  Stetefeldt  furnace  have  been  added,  and  in  November  the 
mill  was  running  profitably  on  ore  from  the  Maryland  mine  of  Pinto 
district. 

In  Pinto  district  the  Germania,  a  gold-bearing  ledge,  has  been  worked, 
and  five  tons  of  selected  ore  assayed  as  high  as  from  $1,500  to  $12,000 
per  ton.    Champion  ore  assayed  from  $400  to  $750;  Mountain  Chief, 
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$138.  The  Maryland  is  reported  30  feet  wide,  and  samples  of  the  ore 
found  from  a  two-foot  pay-streak  in  this  ledge  assayed  as  high  as  $1,360 
per  ton.  I  am  not  informed  what  has  been  the  average  of  the  ore  worked, 
at  the  Monte  Christo  Mill. 

Robinson  district  is  situated  forty-five  miles  due  east  from  Hamilton, 
in  White  Pine  County,  Nevada.  The  district  came  into  favorable  notice 
about  a  year  and  a  half  ago,  and  at  the  present  time  has  acquired  con- 
siderable importance,  as  the  development  of  the  claims  since  the  first 
discovery  has  established  their  richness.  The  country  rOck  is  limestone 
and  porphyry,  and  the  former  is  in  places  uplifted  by  diorite.  In  the 
limestone  and  porphyry  occur  mineral  deposits,  carrying  carbonates  of 
lead,  galena,  and  in  some  instances  red  oxide  of  copper^  In  the  diorite 
occur  veins  carrying  galena  with  fluorspar  as  predominating  gangue. 
The  Isaac,  mentioned  hereafter,  is  one  of  these.  The  pure  galena  from 
these  veins  assays  $75  in  silver.  The  ores  carry  always  a  very  large 
percentage  of  quartz,  and  they  require,  therefore,  very  close  selection  to 
fit  them  for  smelting. 

Most  of  the  mines  and  mining  claims,  thirty-six  in  number,  are  owned 
by  Chicago  capitalists,  Messrs.  Cummings  and  Waller,  and  I  am  indebted 
to  Mr.  E.  G.  Moss,  the  mining  engineer  of  the  company,  for  much  of  the 
following  information.  The  principal  mines  are  the  Flying  Cloud,  Isaac, 
Elijah,  Old  England,  and  General  Gregg,  which  have  been  worked  by 
the  company  during  the  last  year.  Several  hundred  tons  of  smelting 
ores  ha\'e  been  extracted,  and  the  owners  have  found  sufficient  encourage- 
ment in  the  appearance  of  their  mines  to  erect  a  large  furnace  for  the 
reduction  of  their  ores. 

This  furnace  is  the  largest  one  in  Nevada,  except  the  Piltz  furnace  in 
Eureka.  The  furnace  is  a  blast  furnace,  with  four  tuyeres.  Its  inside 
horizontal  section  is  3  by  4  feet,  and  the  blast  is  supplied  by  a  No.  8 
Sturtevant  blower,  driven  by  a  twenty  horse-power  engine.  The  capacity 
of  the  furnace  is  twelve  to  fourteen  tons  per  day. 

By  far  the  largest  portion  of  the  ores  cannot  be  smelted  at  present,  as 
a  preparatory  dressing  is  required  to  fit  them  for  the  furnace.  The  works 
being  located  at  the  head  of  Murray  Creek,  water  for  this  purpose  is 
abundant,  and  the  erection  of  dressing  works  is  contemplated.  Mean- 
while the  ores  are  picked  by  hand,  and  the  first  campaign  lasted  a  fort- 
night and  produced  eighty -one  tons  of  bullion.  The  bullion  assays  $410 
in  silver  per  ton. 

The  ores  of  at  least  one  of  the  above-named  mines  contain  some  gold. 
This  is  the  Elijah,  but  the  contents  per  ton  being  only  from  $10  to  $12, 
and  the  ores  being  mixed  with  those  from  all  the  other  mines,  the  gold 
is  not  at  present  available.  The  carbonate  ores  assay  about  $110,  and 
the  galenas  about  $90  per  ton  in  silver.  This  refers,  of  course,  to  the 
•ores  picked  out  for  smelting.  According  to  Mr.  Moss  the  mines  are 
amply  able  to  supply  the  furnace,  especially  after  dressing  works  have 
been  built.  Wood  in  the  neighborhood  is  comparatively  plenty.  It  is 
the  same  as  found  in  other  portions  of  Nevada,  pine  and  mahogany, 
and  does  not  make  very  good  coal  except  when  carefully  burned  and 
handled.  The  Chicago  Company  employs  about  seventy-five  hands,  in- 
cluding furnace-men,  wood-choppers,  etc. 

About  four  miles  from  Mineral  City,  the  town  of  the  district,  an  im- 
portant mine,  the  Carbonate,  is  worked  by  other  parties,  and  small  smelt- 
ing works  are  being  erected.  The  ores  from  this  mine  assay,  according 
to  Mr.  Moss,  $53  in  silver,  and  about  $50  in  gold. 

Eobinsou  district,  like  all  the  mining  camps  in  Eastern  Nevada,  suffers 
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as  yet  from  high  labor  and  transportation ;  but  at  least  in  regard  to 
the  former  there  are  good  prospects  of  a  speedy  change  for  the  better. 

The  following  is  the  number  of  tons,  and  their  value,  worked  or  sold 
during  the  four  quarters  from  July  1, 1869,  to  June  30, 1870,  in  White 
Pine  County,  as  per  returns  to  the  county  assessor,  Mr.  W.  W.  Hobart, 
to  whom,  with  Mr.  J.  B.  Dayton,  his  deputy,  my  thanks  are  due. 

jPor  the  three  months  ending  September  30, 1869. 


Companieii. 


Aurora  Consolidated 

Aurora  South 

Autumn  Company . 

Atturas  Company 

Banner  State 

Butter  Cup 

Black  Jacket 

ConHolidated  Chloride  Flat  Company 

California 

Charter  Oak 

Chloride  Company 

Cutter  Company 

Chihuahua  Company,  (Centenesy  Company) 

Derby  Silver  Mining  Company 

Davis  Silver  Mining  Company 

Domingo 

Eberhanit 

Earl  SUver  Mining  Company 

Eclipse  Conaolidated 

Eureka  Silver  Mining  Company 

Empire  and  Blair 

Empire,  (Bromide  Flat  Company) 

Evening  Star 

Emporium 

Emigrant 

Gold  Hill 

Glacier  Silver  Mining  Company 

Greely,  S.E -^ 

Oi'iginal  Hidden  Treasure 

Hem  lock 

Hindoo 


Iceberg 

Industry 

Industry  per  KaUmes. 

Isabelle 

Last  C  hance 

Mazeppa 

Mammoth 

McRae 


McDonald,  J.  H 

Post  Hole 

Post  Hole :.... 

Pogon  ip 

Peters,  F.M 

Pinto  Mining  Company 

Summit  and  Nevaua. . . .- 

Sage  Brush 

Sejrmour  No.  10 

Sierra  Pasco 

Star  and  Stewart 

Tmckee  No.  7 

Tom  Paine  Ledge 

Trench  Silver  Mining  Company. . 
Virginia  Silver  Mining  Company. 


Quantity. 


Total 

Average  value  per  ton. 


1,328 

93 

28 

56 

46 

9 

10 

3,000 

10 

12 

3 

4 

48 

24 

2 

145 

941 

83 

27 

46 
35 

7 

m 
I 

27 

7 

37 

199 
4 

2 

784 

138 

35 

8 

4 

7 

22 

4 

8 

4C8 

829 

2 

93 

47 

1,174 

153 

43 

6 

3 

10 

53 

79 

97 


Lbg. 

275 

315 
1,568 
1,243 

250 
1,000 

162 
0 
1,099 
1,786 
1,947 
1,195 

250 

727 

1,000 

0 

0 

1,320 

1,412 

1,506 

0 

1,858 

208 
1,925 

896 
1,186 
1,350 

459 
1,373 

441 

850 
0 

825 
1,200 

838 

668 
•  0 
1,717 

105 
1,356 

740 

0 

1,667 

0 

1,914 

0 

1,500 

0 

352 
1,416 
1,714 
0. 

175 

939 


Value  per 
ton. 


Total  value. 


158  50 

44  52 
115  40 
114  47 

24  65 
83  62 

25  14 
46  UO 

126  19 
30  24 

64  00 
125  20 

76  20 

65  00 
254  00 

32  92 

80  00 

208  44 

74  67 

2,401  69 

45  50 
142  71 
160  13 

49  10 
21  36 

77  67 
70  69 

5,307  72 

128  78 

173  41 

53  63 

38  40 

171  26. 

110  50' 

288  44 

56  38 

138  03 

72  23 

55  50 

117  00 

104  37 


51  65 
65  00 
64  99 

50  40 
63  70 
68  00 
71  37 
82  93 

51  50 
47  17 

102  59 
101  56 


10,328  1,889 


177,792  32 
4, 147  32 
3,221  78 
6, 495  43 
1, 137  24 
794  44 

253  39 
138, 007  00 

1,331  29 
389  85 

254  30 
575  60 

3,  670  20 

1, 583  62 

635  00 

4,773  40 

75, 280  00 

17,  440  00 

2,060  04 

1, 808  47 

2, 095  30 

5, 127  40 

1,137  55 

391  00 

586  25 

589  80 

2,663  13 

1,  456  97 

25, 716  11 

731  89 

130  05 

30,105  62 

21,991  86 

3.933  80 

2,429  46 

244  25 

966  21 

1,651  42 

224  91 

1, 012  15 

48, 884  00 

8,610  00 

146  35 

5,  980  00 

3, 116  78 

59, 169  60 

9,790  00 

2,924  00 

440  80. 

307  50 

.•>59  13 

2,500  00 

8, 113  85 

9, 899  43 


58  5a9 


605,192  86 
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Fvr  the  three  months  ending  December  31, 1869. 


Companies. 


Ain'r^  S»>ath - 

Ax-'/ni  C  ii-^'»^:  l»re*!    

Br«/m.at'  Ti:iuclC*>mp*ny-.... 

BT"*'^-  ^-  "^    

Bi-arva  Vvrte* 

Kito^k  r!).Ttt  - 

Bj^tluT  C  'iN^^vr 

i^^»),i :  ;.\x   «::vl   Vh»  TXV^» 

C'>     ;.*>  ;t^    vvutoiH^y  Company) 

C!^  ^    ,.   uiv\v<ujv*n>- 

Cv^      ?*     »^t*A      

C  ,    >  S    ^^y-  ...> 

^\  ,    V  N4 .  >^vn   s 

On     '  \.v  < 

1\'^^*^C>*         .sv.v» 

V\    "«;vt         

V »  >  V  4  V  \ ^n\} v^  «VV 

V    \\^;snK»  • 

vy^  V  s^H\v**v> .  i>u»«Jl«fttea 

»n>.C>  ............................. 

>  ^  V  \VA^  V*  ^  VV 


^■ 


\. 


-     VvJ,      .. 

V  «vs*(  ^  . . . . 

s.  ■ 


; 

\ 

K 


'S  '  . .  • 

iv  .    ■•    v»o  ,,. 

^      Kite*  

V.A  V  auU  ^'^  Urother — 
'  \  V  .*^ViiUUu 

'\*        

V'N    l'|V» 

V  »kiuu\>tU .... 

\k  xVUS-iS'lrt     

VI  ^>v  u<« 

V^'wa* 

VI  a^s^uy 

Vi  'A»k^\MurrY 

yu*.(u<il  Uliulou  Treasnre 

ykJtiiv.  M«lo.  .4 

UUl<MlU  

i\«^  Mitio , 

^\s\>ui|»  Mn\  Othello 

(S4U  Ududlo 

\{w^\  II.  F 

.Miuuiuit  and  Nevada 

Hj»m»  HruHh , 

Si  V  luour  No.  10 

Hit  rm  INwco 

Hiuigammon 

Hilvtir  HUr 

8l«M'li\  John 

TvurkooNo.  7 

Tom  Puiiie 

•r»»m  Tcnnant 

You  n<^  Dam 

WniH,  F.  H 

Rubric 


Quantity. 


Tom. 

a,  437 

2,672 
6 
1 
2 
1 
15 
3 

2,240 
26 


54 

37 

3 

4 

39 

55 

180 

781 


LbM. 

0 

185 

835 

100 

1,500 

4.'i0 

750 

900 

0 

0 

0 

0 

1,428 

1,270 

500 

0 

0 

0 

1,000 
62  1, 000 
39   640 

5  840 
10  1,924 

6  992 

4  775 
21  1,000 

1  1,672 

2  988 
35   814 

876    0 
1   120 

5  1,700 

412 
1  700 
1  1,860 

6  562 

10  1, 295 
1  190 
6  220 
1  1,280 

3  1,250 
8   900 

956  1,000 
18  1,000 

11  500 
187  0 
343  1,000 

6    0 
34   390 


Value  per 
'  ton. 


Total  value. 


Total 

Average  valne  i>er  ton 


1,569 
19 
51 
75 
5 
17 


0 

700 

0 

639 

385 

0 

1,450 

89  1,500 

20   190 

10   126 

3   636 

S   694 

7   390 


13,002   649 


$43  59 
28  48i 
47  75 
81  83 
46  48 
52  37 
50  00 
95  83 

34  87i 
49  88 
76  00 
11  10 

117  55 

lOO  00 

22  40 

8  00 

43  20 

72  00 

2,223  20 

25  52 

58  29 

31  61 

32  00 
87  42 
69  79 
81  25^ 
67  21 

35  58 
35  04 
43  01 

199  76 

60  00 

1,728  00 

241  24 
92  31 
85  49 
25  12i 

107  10 

33  40 
•  37  70 

56  00 
48  00 
51  78^ 
37  00 

54  00 
29  00 
43  64 

166  33} 
48  00 
43  01 
65  85 

55  00 
43  00 

163  39 
58  OO 

125  20 
68  SO 

34  39 
34  94 
48  00 
64  71 

107  20 


41  50i 


$106,  366  00 

76,  U2  11 

d06  44 

^5  92 

127  82 

64  15 

768  75 

330  60 

78, 120  31 

1,296  80 

4,104  00 

407  00 

436  40 

436  50 

879  20 

440  00 

7, 776  00 

56,232  00 

1, 161  60 

1, 595  00 

2,292  00 

173  85 

350  79 
567  95 
306  20 

1, 757  00 

123  38 

88  74 

1,240  73 

37, 646  76 

211  75 

351  00 
355  96 
325  68 
178  16 
537  16 
267  54 
117  27 
204  06 

60  82 

203  00 

405  60 

49,998  95 

684  50 

607  50 

5,423  00 

10, 627  00 

998  00 

1,641  36 

67, 482  69 

1,274  17 

2,805  00 

3,238  75 

848  40 

680  00 

90  n 

6, 147  87 

691  06 

351  57 

159  26 

151  87 

ni  30 


539,657  03 
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For  the  three  monthe  ending  March  31, 1870. 


Companies. 


Anrora  Sonth 

Aurora  Consolidated 
Alta .'. . . 


Andrew  Jackson,  (sold) . 

Batter  Cnp 

Bamin^  Moscow 

Bingbampton 

Bonnty . 


Badger  Hill 
Bismnth 


Consolidated  Chloride  Flat  Mining  Company 

Constitution 

Cliflf 


Chloride  Flat. 
Chihuahua  . . . 
Cadiz 


Crescent  Company. 
Cohalco 


Cordoza,  E.  8. 
DeU 


Don  Juan  . 
Eberhardt. 

Earl 

Elko 

Erie 


Empress  Josephine 

Fletcher  Mining  Company. 

Frazier  Company 

Germania  Company 

Huosier  State 

Hemlock 

Iceberj 


arg 

Imperud 

Jennie  A 

Hull,  J.C 

Lockport 

Mazcppa 

Montgomery 

Manhattan 

Mineral  Point 

Molly  Stark 

Miser's  Dream 

If  elson 

Original  Hidden  Treasure 

Owego 

Port  Wine 

Pinto 

Rabbet  and  Steele 

Stockholm 

Silver  Wedge 

Summit  and  Nevada 

Sage  Brush 

Silver  Star  Consolidated . . 

Snow  Drop 

Tom  Paine 

United  States 

Wabash 


Quantity. 


Total. 


Tom. 

3,292 

1,669 

157 

2 

4 

9 

28 

16 

7 

13 

1,750 

14 

10 

22 

24 

154 

33 

13 

76 

3 

10 

888 

307 

10 

18 

22 

15 

61 

20 

6 

93 

35 

178 

15 

18 

26 

8 

9 

16 

22 

128 

35 

1 

464 

137 

4 

13 

22 

7 

81 

148 

79 

37 

37 

32 

7 

178 


Lb9. 

800 

1,570 

0 

1,000 

461 

500 

1,750 

0 

500 

1,500 

0 

0 

914 

174 

1,000 

1,000 

1,500 

0 

0 

370 

0 

0 

0 

1,500 

1,500 

1,000 

1,500 

1,000 

0 

0 

600 

580 

1,000 

0 

896 

1,000 

1,660 

630 

1,930 

1,000 

0 

0 

55 

1,000 

830 

0 

0 

0 

0 

1,000 

1,725 

1,250 

0 

140 

1,240 

500 

500 


10,501  1,075 


Value  per 
ton. 


129  08 

19  78i 

10  00 
25  00 

31  67 
82  44 
36  28 
12  03 

17  00 
15  00 

34  15 
73  76 
42  73 
44  96 
24  00 

11  17 
10  00 
10  00 

8  00 
50  00 

8  00 
38  30 

2  00 

18  00 
18  00 

20  00 
117  41 

8  98 
8  00 
8  00 

21  00 

28  86 
20  07 
15  00 
46  73 
15  00 

29  00 

32  45 

35  18 

12  00 
8  00 
8  00 

122  90 
58  85 
82  05 
26  00 
10  00 
15  00 

30  00 
24  54 
41  70 
30  03 

106  87 
37 
21 


10 
94 
13  00 
34  31 


Total  value. 


195,734  70 

33,032  69 

1,570  00 

62  50 

133  98 

762  58 

1, 047  58 

192  50 
123  25 
206  25 

59,762  84 

1,032  66 

446  80 

992  97 

490  00 

1,725  50 

337  50 

130  00 

608  00 

158  90 

80  00 

34,011  36 

614  00 

193  50 
337  50 
450  00 

1, 849  18 

552  00 

160  00 

48  00 

1, 959  30 

1, 018  47 

3,592  00 

225  00 

862  11 

397  50 

255  64 

302  26 

596  87 

270  00 

1,024  00 

280  00 

126  29 

27,334  08 

11,274  50 

104  00 

130  00 

330  00 

210  00 

2, 005  30 

6.214  18 

2,390  76 

3, 953  97 

1, 375  29 

715  73 

94  25 

6, 114  83 


310, 003  07 


Character  of  ores. 


Milltog 

Smelting  or  base  ore  sold  at  dump 
Millingoresoldat  dump :.... 

Total 


Quantity. 


l\nu.  Lbs. 

9,092       75 

1, 102  1, 000 

307         0 


Av'e  value 
per  ton. 


10,501  1,075 


132  51 

12  50 

S  00 


Total. 


1295, 569  82 

13, 819  25 

614  00 


310, 003  07 


H.  Ex.  la 


11 
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For  the  three  nwnths  ending  June  30, 1870. 


Companies. 


Aurora  South 

Aurora  Consolidated 

Aiituinu  No.  2 

Alta 


Burninj:  Moscow 

Butter  C  up 

Bauuer  Stat« 

Bourbon  

Baldy  Green  Maudage 

Blooil  do  Co 

Bismuth 

Blue  Cloud 

Big  Treasure 

Chloride  Consolidated 

Chloride  Flat 

Clyde  Silver  Mining  Company. 

Cliaparral 

Cadiz  No.  2 

Cadiz  No.  1 

Chihuahua  

Caroline 

Cream  City 

Derby 


Davis 

Delmonico 

Double  Eagle 

Dickinson 

Eberhardt 

Empire 

Eunice , 

Emersley 

Elko 

Empress  Josephine. 

Fletcher 

Fay 


Feeney 

Frank  Ruland 

Gennesee 

Great  Valley 

Hart  well 

Hemlock 

Iceberg  

Imiwrial , 

Jennie,  A 

Kingsley 

Mazeppa 

Mammoth 

Miser's  Dream 

Montezuma 

Original  Hidden  Treasure. 

Owcgo 

Ohio  State 

Post  Hole 

Progress 

Promontory 

Boman  Emnire 

Summit  anu  Nevada 

Sago  Brush. 

Silver  Wedge 

Snow  Drop 

Sierra  Pasco. 

Silver  Star 

Stonewall 

Seymour  No.  2 

Saratoga 

Saimders 

San  Pedro 

Spanish 

Stamboul , 

Smith,  J.  R 

Silver  Brick 

St>to 

Trench 

Trench  - . 

Virginia 

Virginia 

Wabash 

Wilson  &  Graptree , 

Winnebaha 

Wagulesliewam 


Total. 


Quantity. 

Value  per 
ton. 

Total  value. 

Tons.  Lbs. 

2,833   100 

$47  29 

$13.3,  982  67 

5C8   275 

26  79 

15,220  27 

41  1,307 

63  00 

2,  624  17 

96    0 

6  00 

576  00 

36   205 

162  23 

4, 234  70 

5   428 

38  70 

201  86 

91   222 

31  70 

2,  872  47 

11    0 

32  00 

352  00 

11   805 

26  39 

300  90 

19  1,900 

65  20 

1,300  94 

89  1,001 

15  00 

1,  342  50 

12    0 

10  00 

120  00 

3  1,000 

25  00 

87  50 

433    0 

24  11 

10,  439  63 

86  1,667 

50  63 

4,401  05 

14    0 

38  00 

532  00 

51  1,000 

24  50 

1, 249  00 

71    0 

12  45 

883  75 

21  1,000 

10  00 

215  00 

9  1,000 

20  00 

190  00 

13    0 

10  00 

130  00 

17  1,000 

20  00 

350  00 

10    0 

160  00 

1,600  00 

11   240 

37  53 

417  24 

11   170 

68  92 

763  95 

17    85 

32  00 

545  63 

11    0 

12  00 

132  00 

166  1,  485 

20  40 

3,809  53 

2   560 

293  00 

668  00 

60    0 

22  14 

1,326  40 

12   922 

49  70 

619  14 

81  1,000 

23  00 

1,8«4  50 

16  1,000 

20  00 

330  00 

7  1,312 

202  19 

1, 5T9  78 

7  1,500 

40  03 

310  00 

13   500 

10  00 

132  50 

7  1,000 

14  00 

105  00 

64   743 

36  69 

2,360  55 

74    0 

10  00 

740  00 

15   125 

69  57 

1. 047  98 

229   205 

26  75 

6, 128  49 

18  l,5.'rf) 

24  91 

467  80 

110   500 

18  23 

2,  010  00 

28  1.000 

12  50 

350  00 

15   500 

8  00 

122  00 

1   775 

514  90 

714  45 

78  1,C()0 

21  75 

1, 707  38 

69    0 

10  25 

707  2'5 

37  1,000 

12  00 

4.-i0  00 

2, 472    0 

48  31 

119,  425  27 

33  1,352 

30  30 

1, 016  76 

6   955 

32  94 

213  37 

158  1,750 

19  65 

3,119  44 

9   461 

55  08 

.V)8  39 

24    0 

19  56 

4'J;j  50 

19  1.000 

12  60 

243  75 

758  1,500 

31  12 

23.  029  7^ 

24   859 

32  42 

792  00 

84   915 

20  18 

1, 704  25 

55   390 

97  24 

5,  367  20 

5   565 

40  00 

211  30 

2  1, 164 

126  :i5 

373  22 

19  1.500 

47  00 

W8  25 

82  1,000 

21  90 

1,806  75 

4  l,7(^2 

47  39 

235  52 

3   506 

66  60 

218  01 

10   955 

51  80 

542  72 

4  1,940 

37  40 

185  80 

4  1.441 

56  09 

264  77 

1.  550 

153  61 

119  i)5 

9  1,000 

14  00 

133  00 

11  1,000 

10  00 

115  00 

104  .   0 

44  58 

4,552  00 

12   852 

36  00 

447  53 

5  1,895 

36  40 

216  48 

2    0 

64  80 

129  60 

292   6a5 

20  25 

5, 919  93 

12    0 

12  00 

300  00 

10    0 

15  00 

150  00 

8    0 

20  00 

160  00 

9,977  1,368 

'  386  li9  06 
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Character  of  ores. 


Milling  ore 

Base  ore,  sold  at  dump , 

Total 

Total  for  year  ending  Jnno  30,  1870 


Quantity. 


Tons.  Lbs. 
e,973  1, 308 
1, 004  0 


9,977  1.368 


43,  e08         0 


Av'e  vahio 
per  ton. 


Total  vaine- 


$41  09 
17  33i 


1308,714  ;i 
17, 404  3o 


38<1. 119  00 


1.840,972  1-2 


Mr.  John  Gray,  of  Hamilton,  has  kindly  furnished  me  with  the  fol- 
lowing statistics  relative  to  bullion  shipments  from  White  Pine  district 
during  the  year  1870 : 

Shipments  west $738, 417  73 

Shipments  east 851, 852  88 

1,590,270  61 

Up  to  September  1,  the  bullion  shipments  are  divided  in  the  different 
mouths  as  follows : 


Month. 


West. 


Bars. 


January. 
February 
March  — 

April 

May 

June .... 
July  .... 
August . . . 


18 
41 
43 
60 
85 
79 
59 
76 


461 


Value. 


$12, 348  45 
40,894  32 
49, 566  44 
83, 343  52 

108,297  42 
80, 442  01 
68,715  79 
75, 495  47 


East 


Bars. 


45 
41 
22 

28 
38 
37 
50 
55 


519, 495  47* 


328* 


Value. 


$91,948  47 
66,849  13 
32.615  36 
44, 472  38 
57,881,09 
59,697  14 
68, 915.  45 
64, 880  78 


487,259  80 


West,  461  bars;  value. 
East,    328  bars ;  value . 


$519, 495  47 
487,259  80 


Total,  789  bars  ;  value 1 1,006,755  27 


This  does  not  include  the  base  bullion.  I  cannot  give  the  exact  fig- 
ures in  regard  to  the  shipments  of  this  kind  of  bullion  5  but,  according 
to  the  best  information  at  my  command,  very  near  a  million  dollars' 
worth  has  been  shipped  from  here. 

The  census  returns  for  the  year  ending  June  1, 1870,  give  $2,647,397 
as  the  product  from  milling  ores,  and  $419,600  as  the  product  from 
smelting  ores  in  the  White  Pine  County ;  but  I  am  inclined  to  believe 
that  many  small  lots  of  ore  which  are  given  in  the  mill-returns  are 
reported  again  in  those  from  the  mines. 

The  number  of  inhabitants  of  White  Pine  County  is  given  in  the 
late  census  as  7,189,  of  whom  292  are  Chinese. 

*  The«e  totals  are  tnken,  with  the  reafc  of  the  flgnros,  from  the  return  of  Wells,  Fnrgo  &,  Co.  There 
is  a  discrepancy  of  $393  05  in  one.  and  12  bars  in  the  other;  bat  I  do  not  know  whether  the  error  is  in 
the  items  or  the  aggregates. — B.  W.  R. 
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LINCOLN  COUNTY. 

By  far  the  most  important  developments  in  this  county,  and  perhaps 
in  the  State  of  Nevada,  have  been  made  daring  the  year  in  Pioche  or 
Ely  district. 

Ely  district  lies  about  one  hundred  and  fifty  miles  south-southeast  of 
Hamilton,  and  probably  in  liincolu  County,  Nevada,  •  though  doubts 
have  been  entertained,  and  a  contest  has  been  going  on,  in  regard  to  the 
jurisdiction,  between  Utah  and  Nevada. 

Very  little  mention  was  heard  of  the  district,  even  among  residents  of 
Eastern  Nevada,  before  the  fall  of  1869.  At  this  time  the  Meadow  Valley 
Mining  Company  commenced  active  operations'.^  The  stockholders  were 
principally  prominent  capitalists  of  San  Francisco.  Acting  upon  the 
supposition  that  the  ores  were  of  the  smelting  order,  large  and  expen- 
sive smelting  works  were  erected.  The  attempts  at  smelting,  however, 
proved  abortive  and  were  speedily  abandoned;  the  cupelling  of  the 
few  tons  of  lead  bullion  extracted  was  also  a  failure,  and  the  bullion 
was  shipped  in  a  semi  refined  state  to  San  Francisco.  Similar  attempts 
at  smelting,  made  in  furnaces  of  a  very  primitive  construction,  by  indi- 
vidual miners,  proved  equally  unsuccessful.  The  discovery  was  then 
made  that  the  ores  did  not  contain  enough  lead  for  smelting  purposes, 
and  that  $50,000  to  $60,000  had  been  sunk  without  any  prospect  of  a 
return. 

Nothing  further  was  done  until  the  spring  of  1870,  when  th^  company 
commenced  shipping  ore  to  Hamilton  and  to  San  Francisco,  with  a  view 
to  testing  its  adaptability  to  the  amalgamation  process. 

In  February  or  March,  1870,  20  tons,  shipped  to  Hamilton,  yielded,  by 
ordinary  mill  process,  over  $500  per  ton.  This  ore  was  "free''  and  gave 
bullion  over  950  fine.  A  second  lot  of  35  tons  yielded  only  $190  per 
ton,  although  assaying  very  high  ;  this  was  of  the  "base"  description. 
Attempts  at  amalgamation  made  in  San  Francisco  on  ores  of  the  nor- 
mal character  (base)  of  this  district  were  also  unsuccessful,  yielding 
only  from  45  to  55  per  cent.,  according  to  their  richness.  The  ores  of 
this  district  vary  in  character.  While  the  general  and  normal  quality 
of  ore  contains  enough  lead  to  be  called  base,  and  to  prove  refractory 
in  amalgamation  with  quicksilver  alone,  there  can  be  found  in  certain 
spots  on  the  various  ledges,  chimneys  of  very  free  ore  containing  little 
or  no  lead,  and  working  readily  without  chemicals  from  75  to  80  per  cent. 
When  the  "practical  millman"  of  this  region  receives  a  lot  of  this  ore 
for  milling,  he  invariably  claims  to  have  discovered  a  new  method  of  • 
working  the  ore,  and,  on  the  strength  of  giving  a  fair  percentage  and 
bullion  of  fine  quality,  attains  a  certain  amount  of  fame,  which,  how- 
ever, disappears  simultaneously  with  the  appearance  of  lead  in  his  pulp. 

From  any  point  of  the  ledges,  pieces  of  almost  pure  carbonate  of  lead 
and  galena  can  be  extracted.  Galena  is  comparatively  rare  in  the 
Pioche  ledge,  the  property  of  the  Meadow  Valley  Mining  Company,  but 
is  found  in  large  quantities  in  the  Burke  Mine,  its  rival,  the  prop- 
erty of  the  Eaymond  and  Ely  Mining  Company.  I  think  that  the  aver- 
age percentage  of  lead,  in  ores,  as  they  come  to  mill,  will  not  fall  short 
of  2  to  3  per  cent.  This  is  a  surmise,  not  based  on  actual  assay.  The 
"  free  ^  ore  mentioned  above  contains  75  to  80  per  cent,  of  the  silver  as 
chloride ;  the  baser  quality  contains  only  from  40  to  45  per  cent,  of 
chloride.  A  series  of  "  chlorination  tests^  have  shown  me  that  the  per- 
centage extracted  by  amalgamation,  with  quicksilver  alone,  corresponds 
invariably  with  the  amount  of  chloride  of  silver  in  the  ore ;  or,  to  express 
myself  more  clearly,  that  raw  amalgamation  extracts  only  so  much  of 
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the  silver  as  is  present  as  horn-silver.  Samples  of  this  ore  having  been 
brought  to  Mr.  Alexis  Janin,  in  White  Pine,  and  doubts  having  been 
expressed  as  to  the  possibility  of  working  it  without  roasting,  he  com- 
menced a  series  of  experiments  of  which  the  treatment  with  salt  and 
sulphate  was  the  basis.  These  experiments  succeeded  beyond  expecta- 
tion. Mr.  Janin  found  that  even  the  base  ores  yielded  as  readily  to  the 
suasion  of  chemicals  as  the  Comstock  slimes;  whereas,  when  treated 
with  quicksilver  alone,  the  yield  hardly  exceeded  40  per  cent.  This 
does  not  apply  to  the  free  ore,  which,  as  I  have  said  before,  amalgamates 
readily  without  chemicals ;  although  the  yield  is  materially  increased  by 
the  use  of  salt  and  sulphate.  Some  time  after  these  experiments  had 
been  concluded,  Mr.  Janin  was  appointed  amalgamator  in  chief  at  the 
Meadow  Valley  Mining  Company's  mill,  then  building  in  Dry  Valley, 
ten  miles  from  Pioche  City. 

The  mill  started  up  on  the  18th  of  July,  1870,  although  steam  was 
raised  and  a  few  pounds  of  ore  crushed  on  the  15th,  for  the  purpose  ot 
trying  engine,  etc.  The  mill  at  that  time  had  20  stamps  of  050  pounds 
weight,  each  making  eighty  drops  per  minute ;  ten  pans,  H.  I.  Booth  & 
Co.'s  pattern,  calculated  to  hold  2,800  pounds  of  pulp ;  five  settlers,  (co- 
noidal  separators,  unfit  for  this  kind  of  ore;)  two  small  agitators;  and 
two  concentrators,  Hungerford's  patent.  Since  that  time  the  following 
additions  have  been  made:  Ten  stamps,  750  pounds;  four  pans,  like  the 
old  ones ;  two  flat-bottomed  settlers ;  two  12  by  6  feet  agitators,  and 
two  revolving  buddle-concentrators,  patent  of  Stephens  and  Randal,  20 
feet  in  diameter.  This  is  an  excellent  invention,  where  water  is  plenty 
and  the  difference  in  specific  gravity  between  "pay"  and  waste  well 
marked.  On  starting  up  the  mill  there  was  one  serious  drawback  to 
contend  with.  Owing  to  the  miscarriage  of  a  letter  there  was  not  blue- 
stone  enough  on  hand  to  last  more  than  a  week.  Almost  the  first  ore 
crushed  was  that  which  had  originally  been  selected  for  smelting,  and 
contained  a  very  large  percentage  of  lead.  ^Nevertheless,  it  yielded  80 
per  cent,  of  the  silver.  From  the  moment,  howe\>er,  that  the  supply  of 
chemicals  was  exhausted  the  percentage  fell.  Pending  the  arrival  of 
bluestone  from  San  Francisco,  there  was  shipped  to  mill  i)urposely  com- 
paratively poor  ore  lo  avoid  unnecessary  loss.  Even  after  the  arrival 
of  bluestone,  it  was  difficult  to  impress  the  amalgamators  with  a  sense 
of  the  absolute  necessity  of  obeying  instructions.  In  their  opinion,  it 
did  not  (Dake  any  difterence  whether  chemicals  were  used  or  not,  and, 
as  far  as  their  experience  went  in  other  mills,  they  were  doubtless  cor- 
rect in  this  idea. 


Quantity 
worked. 

Yield 
per  ton. 

Per  cent,  ex- 
tracted. 

Remarks. 

1870. 
July  18  to  Aug.  31 

Sept.  1  to  Sept.  30 
Oct.  1  to  Oct.  31- 
Nov.  1  to  Nov.  30. 
Dec.  1  to  Dec.  31- 

1871. 

Jan.  1  to  Jan.  31. 

Tons.     lbs. 
1,161      400 

1,027  1,200 
1,071          0 
1,017      900 
1,460  1,987 

1,503  i,aoo 

i66  39 

114  69 
151  86 
133  06 
103  85 

102  48 

About  58. 00 

68.55 
80.  m 
82. 52 

81.82 

76.74 

Working  20  stamps,  partly  with- 
out chemicals. 
20  stamps. 
20  stamps. 
20  stamps. 
Running  partly  with  30  stamps. 

Running  with  30  stamps. 

The  falling  off  in  percentage  in  January  is  due  in  Mr.  Janin's  estima- 
tion to  the  fact  that  coarser  screens  were  used  on  the  battery.     Where 
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the  paus  are  poor  grinders,  as  is  the  case  with  those  of  this  mill,  it  is,  to 
say  the  least,  foolish  to  crush  $130  to  $135  rock  through  a  No.  4  punched 
or  a  No.  20  brass- wire  screen.  This  is  what  was  done  in  January.  The 
bullion  varies  exceedingly  in  fineness.  For  over  two  months,  from  Sep- 
tember 15th  to  end  of  November,  the  average  fineness  was  over  800. 
Previous  to  this,  and  subsequently,  the  average  has  been  much  lower. 
It  is  not  strange  that  ores  containing  so  much*  lead  should  give  very 
base  bullion ;  moreover,  a  certain  amount  of  the  copper  of  the  blue- 
stone  is  precipitated  and  amalgamated,  forming  a  triple  alloy  of  silver, 
lead,  and  copper,  with  a  very  little  gold.  The  extra  amount  of  silver  ex- 
tracted by  the  use  of  sulphate  and  salt  more  than  counterbalances  the 
ampunt  of  copper  entering  into  the  amalgam.  Thus,  paradoxical  as  it 
may  seem,  finer  bullion  is  in  reality  extracted  by  the  use  of  sulphate  of 
copper. 

Mr.  Janin  has  introduced  a  very  simple  method  of  extracting  the 
greater  part  of  the  lead  from  the  amalgam,  and  consequently  from 
the  bullion.  The  quicksilver  and  amalgam,  after  leaving  the  settlers,  is 
strained  in  sacks  suspended  in  a  large  box  filled  with  water,  which  is 
heated  with  steam  by  means  of  a  half  inch  pipe.  Lead  amalgam^  at  the 
temperature  of  boiling  water^  remains  liquid^  and  consequently  strains 
through  with  the  excess  of  quicksilver.  A  certain  amount  of  silver  and 
of  copper  amalgam  also  passes  through.  This  is  now  run  ofi'into  a  smaller 
box,  cooled  with  water,  and  when  cold  is  strained  in  the  usual  way, 
leaving  an  amalgam  of  lead  containing  a  small  amount  of  the  other  met- 
als. This  lead  amalgam  when  retorted  gives  bullion  containing  from  6 
to  20  per  cent,  silver,  very  little  copper,  and  only  a  trace  of  gold.  The 
amalgam  remaining  in  the  first  sticks  gives  bullion  from  550  to  080  fine 
in  silver,  and  finer  in  inverse  proportion  to  the  amount  of  copper  in  the 
ore.  The  lead  bullion  is  shipped  from  here  by  slow  freight  when  suffi- 
cient accumulates  to  make  a  load. 

From  a  charge  of  ore  of  normal  charaoter  the  bullion  extracted  by 
ditferent  modes  of  working  would  be  nearly  as  follows : 

Amalgamated  without  chemicals 300  to  350  fine. 

Amalgamated  with  CuO,SO^and  NaCl,  and  not  strained 

in  hot  water 400  to  450  fine. 

Amalgamated  with  CuO,  SO'  and  NaCl,   (   1st  amalgam  550  to  680. 

strained  in  hot  water.  \  2d  amalgam     00  to  200. 

. 

The  Meadow  Valley  ores  contain  on  an  average  $5  in  gold  to  every 
$100  in  silver.  This  proportion  is  very  constant.  Of  this  gold- from  45 
to  oij  per  cent,  is  extracted.  The  bullion  contains  from  .0003  to  .0015 
l)arts  gold.  Occasionally  a  bar  will  contain  as  high  .003  parts,  and  at 
other  times  so  little  that  it  is  not  taken  account  of.  As  I  have  re- 
marked, the  average  ($125)  ore  contains  only  from  40  to  50  per  cent,  of 
the  silver  as  chloride;  in  what  state  the  remainder  is  present  I  am 
not  prepared  to  say,  but  probably  as  a  sulphide,  possibly  as  an  oxide, 
these  being  the  two  combinations  which  yield  most  readily  to  the  action 
of  salt  and  sulphate. 

The  ore  is  admirably  adapted  to  concentration.  The  "  pay  "  appeai-s 
to  be  mainly  in  a  '*  heading"  of  gray  carbonate  of  lead,  very  easily  sep- 
arated in  the  sands.  The  gangue  is  quartz,  the  country  rock  quartzite. 
All  the  tailings,  after  leaving  the  agitators,  flow  into  a  tank  from  which 
they  are  raised  by  a  China  pump  to  a  second  tank,  and  from  there  dis- 
tributed over  two  concentrators.  The  tailings  assay  on  the  average 
about  $25,  and  the  concentrations  will  range  from  $150  to  $300,  accord- 
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ing  to  the  aiuount  of  water  used  in  concentration.    The  apparatus  is 
self-discharging:. 

One  serious  drawback  in  the  working  of  lead  ores  is  the  large  loss  of 
quicksilver.  The  loss  of  quicksilver  in  working  free  ores  increases  with 
the  richness  of  the  ores.  1  am  informed  by  the  former  superintendent  of 
a  White  Pine  mill  that  in  milling  $100  ore  his  loss  was  a  trifle  less  than 
three  pounds  per  ton.  This  is  excessive  for  free  ores,  and  it  is  probably 
due  to  the  fact  that  the  silver  was  all  present  as  chloride,  and  had  to  be 
decomposed  at  the  expense  of  the  quicksilver.  It  is  more  than  probable 
that  suli)hate  and  salt  convert  the  silver  into  the  metallic  state.  How- 
ever, it  is  necessary  to  rememberthe  fact  that,  these  ores  being  richer, 
apart  from  the  question  of  baseness,  it  would  not  be  just  to  compare  the 
loss  of  quicksilver  with  that  sustained  by  mills  on  the  Comstock,  where 
ores  are  much  poorer. 

During  the  months  of  October  and  November  the  average  fineness  of 
bullion  from  this  mill  was  over  .800.  The  loss  of  quicksilver  per  ton 
was  respectively  2.39  and  2.40  pounds.  Both  in  preceding  and  succeed- 
ing months,  with  bullion  not  exceeding  .500  to  .GOO  fine,  (after  passing 
through  the  hot-water  straining  process,)  the  loss  has  been  as  high  as 
4.76  pounds  per  ton.  This  is  due  probably  to  the  formation  of  chloride 
of  lead  and  subsequent  formation  of  subchloride  of  mercury.  Another 
source  of  loss  is  the  formation  of  lead  amalgam.  This  contains  but  very 
little  quicksilver,  having  the  dull  appearance  of  lead,  and  floats  off  in 
flakes.  Lead  unites  with  quicksilver  in  greater  proportion  than  either 
silver  or  copper. 

The  proportion  of  retorted  bullion  to  amalgam  on  the  Comstock  and 
in  White  Pine  is  as  1 :  5^-G  ;  in  amalgam  containing  a  large  amount 
of  copper  as  1 :  7-7^;   and  in  very  base  lead-amalgam  as  1 :  4. 

From  the  foregoing  remarks  it  will  be  seen  that  the  value  of  proper 
proportions  of  bluestone  and  salt  in  working  rebellious  ores  is  established 
beyond  a  doubt.  There  are  some  drawbacks  attached  to  the  "  process,'^ 
which  are,  however,  more  than  overcome  by  its  advantages.  These 
drawbacks  are — 

1st.  Destruction  of  muller  plates  and  castings,  which  are  strongly  at- 
tacked by  chloride  of  copper.    The  same  evil  is  encountered  in  working 
roasted  ores  containing  much  copper. 
2d.  The  greater  loss  of  quicksilver. 
3d.  Tlie  formation  of  baser  bullion. 

This  last  objection  does  not  hold  good,  as  has  been  shown,  on  ores 
the  yield  of  which  is  so  materially  increased  by  the  aid  of  chloride  of 
copper  as  is  the  case  with  ours. 

1  am  indebted  for  the  important  data  given  above  to  Mr.  Alexis  Janin, 
the  accomplished  superintendent  of  the  3Ieadow  Valley  Mill. 

Mills  and  mining  claims, — Prior  to  the  erection  of  the  Meadow  Valley 
Mining  Company's  mill,  Raymond  and  Ely  erected  a  five-stamp  mill  at 
Meadow  Valley.  These  gentlemen  were  the  owners  of  the  Burke,  the 
Creole,  and  other  mines  in  this  district.  Subsequently  to  the  erection 
of  this  mill  a  second  one  of  ten  stamps  was  built  in  Meadow  Valley  by 
James  Mee,  who  had  a  contract  with  Kaymond  &  Ely  for  working  15,000 
tons  at  $25  per  ton,  guaranteeing  no  percentage.  TheEaymond  &  Ely 
property  was  recently  incorporated  in  San  Francisco.  Up  to  the  time 
of  the  purchase  ^f  this  property  by  San  Francisco  capitalists,  the  aver- 
age percentage  extracted  from  all  ores  worked  at  the  two  mills  above 
mentioned  was  42.90  per  cent.  It  is  needless  to  say  that  they  worked 
without  chemicals.  They  have  now  struck  a  body  of  free  ore  and  are 
doing  well. 
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There  are  other  incorporated  companies,  but  their  claims  not  having 
as  yet  produced  much  ore  are  not  talked  of. 

These  are  the  Meadow  Valley,  Western  Extension,  and  the  Pioche 
Silver  Mining  Company.  The  claim  of  the  No.  7  Mining  Company  was 
recently  purchased  by  the  Meadow  Valley  Mining  Company  for  $1()0,000 
and  merged  into  this  company. 

The  principal  companies  operating  in  this  district,  and  the  mills  run- 
ning, up  to  the  end  of  the  calendar  year  1870,  may  be  briefly  catalogued 
as  follows : 

Meadow  Valley  Mining  Company. — Capital  stock,  $6,000,000,  in  60,000 
shares,  at  $100;  value  of  stock  at  present  quotations,  $30  to  $35, 1,600 
feet. 

Meadow  Valley  Western  Extension  Mining  Company. — Capital  stock, 
$600,000,  6,000  shares,  at  $100,  quoted  at  $6;  shaft,  150  feet  on  three- 
foot  vein ;  very  little  prospecting  done ;  200  feet. 

Raymond  dc  Ely  Mining  Com/?aw.v.— Capital  stock  $3,000,000,  30,000 

shares,  at  $100,  quoted  at  $20  to  $21 ;  feet,  comprise  the  Burke 

and  Creole  mines  and  others. 

Pioche  Silver  Mining  Company. — Details  unknown.  » 

The  district,  of  course,  abounds  in  "outside  claims"  of  various  degrees 
of  merit.  The  above-mentioned  are  the  only  prominent  ones,  with  the 
exception,  perhaps,  of  the  Washington  mine,  not  incorporated  as  yet. 

Mills. — Meadow  Valley  Mining  Company's  mill,  30  stamps,  55  to  60 
tons  capacity;  Mee's  mill,  10  stamps,  18  tons  capacity;  Raymond  and 
Ely's  old  mill,  5  stamps,  7  tons  capacity. 

In  process  of  erection,  (will  be  completed  in  a  few  weeks:)  Chicago 
Mill,  10  stamps — a  custom  mill. 

The  country  around  Pioche  City  is  excessively  dry  and  barren.  Water 
has  to  he  hauled  into  the  city  a  distance  of  several  miles,  and  is  sold  at 
the  rate  of  6  cents  per  gallon. 

Dry  Valley,  where  the  Meadow  Valley  Mining  Company's  mill  is  sit- 
uated, is  ten  miles  from  Pioche  City.  Water  is  conveyed  to  the  mill  by 
means  of  a  ditch  three  miles  long.  Meadow  Valley  is  an  oasis  in  this 
desert.  Water  is  here  abundant.  There  is  a  Mormon  settlement,  Panaca 
City,  in  this  valley,  where  vegetables,  &c.,  are  cultivated. 

The  Yellow  Pine  mining  district  was  visited  by  Mr.  C.  A.  Luckhardt, 
mining  engineer,  during  the  summer.  He  has  furnished  me  with  the 
following  report : 

The  northern  and  eastern  part  of  the  State  of  Nevada,  celebrated  for 
its  mineral  wealth,  is  densely  populated  in  comparison  to  its  western  and 
southern  portion,  where  an  area  of  nearly  one  hundred  and  fort}'  square 
miles  is  still  uninhabited  by  white  men,  and  but  superficially  explored. 

On  the  thirty-sixth  parallel,  in  Lincoln  County,  about  ten  miles  north 
of  the  boundary  line  of  California,  lies  Yellow  Pine  mining  district,  com- 
prising an  area  of  twenty  miles  east  and  west  by  sixty  miles  north  and 
south.  A  range  of  mountains  termed  Mountain  Spring  Range  slopes 
gradually  southward,  leaving  Nevada  and  entering  California,  and  form- 
ing one  of  the  boundaries  of  that  great  basin  which  stretches  from  the 
Providence  Mountains  southwestward  for  one  hundred  and  forty  miles 
to  the  Pacific  Coast  Range,  and  northwestward  for  one  hundred  miles 
and  over  to  the  southeasterly  slopes  of  the  Inyo  or  White  Mountains. 
The  southern  extension  of  the  Mountain  Spring  Range,  called  the  Potosi 
Mountains,  forms  the  greater  portion  of  Yellow  Pine  mining  district. 

The  district  is  bounded  north  by  the  Mountain  Spring  Range ;  east  by 
the  Opal  Mountains ;  south  and  west  by  a  dry  lake,  which  is  a  portion 
of  the  basin  above  spoken  of,  and  called  Mesquit  Valley.    The  nearest 
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mining  districts  to  Yellow  Pine  axe :  to  the  north,  the  Kew  York  district 
and  Pahranagat;  to  the  west,  the  Amargoza  mining  district;  to  the 
south,  the  Clark  district;  and  to  the  east,  the  El  Dorado  mining  district. 

Besides  the  settlements  of  these  districts,  the  nearest  towns  to  Yellow 
Pine  are  Callville,'sixty  miles  in  an  easterly  direction,  and  Fort  Mojave, 
a  Government  post,  eighty-five  miles  in  a  southeasterly  direction,  both 
situated  on  the  Colorado  River.  At  present  Yellow  Pine  is  reached  from 
the  Pacific  coast  by  the  old  Salt  Lake  route,  a  distance  of  two  hundred 
and  eighty  miles  from  Los  Angeles  via  San  Bernardino,  over  which 
passes  all  the  travel  of  this  entire  southern  country  from  west  to  east, 
and  vice  versa.  The  Colorado  River,  passing  about  fifty  miles  directly 
east  of  Yellow  Pine,  is  navigable  for  five  months  of  the  year  as  far  up 
as  Callville,  and  a  wagon-roml  is  under  construction,  which  will  change 
the  present  western  desert  route  from  Yellow  Pine  to  one  crossing  the 
Opal  Mountains  to  the  Colorado  River,  and  following  it  to  Fort  Yuma, 
a  distance  of  about  two  hundred  miles,  where  steam  navigation  com- 
mences up  the  river  or  down  the  coast. 

The  Potosi  Mountains  have  an  altitude  varying  from  5,000  to  6,300 
feet.  They  are  a  very  rugged  chain,  with  deep  and  abrupt  caiions.  They 
have  a  general  north  and  south  course.  The  prominent  points  in  the 
vicinity  are :  Charleston  Peak,  8,500  feet,  situated  in  Mountain  Spring 
Range;  Potosi  Peak,  6,400  feet,  situated  in  Potosi  Mountains;  Clark 
Mountain,  6,000  feet,  belonging  to  Clark  mining  district,  and  situated  in 
the  Opal  Mountains. 

The  greater  part  of  Yellow  Pine  district  consists  of  hilly  and  moun- 
tainous country,  covered  with  cedar,  juniper,  and  nut-pine,  in  the  lower 
hills  to  an  average  of  eight  cords  per  acre,  farther  up  in  the  mountains 
to  ten  cords.  The  price  of  cordwood  is  $2  50  and  that  of  charcoal  16 
cents  i)er  bushel  at  Yellow  Pine. 

On  the  higher  plateau,  north  of  the  district  and  in  its  northern  por- 
tion, occur  at  intervals  patches  of  land  fit  for  agriculture,  but  of  limited 
dimensions,  until  the  valley  is  reached,  which  runs  in  a  southeasterly 
direction  for  seventy  miles  in  length,  formed  by  the  Vegas  and  Mountain 
Spring  Range,  toward  the  Colorado  River,  where  larger  tracts  of  fertile 
soil  are  met  with.  Some  of  these  have  been  settled  partly  by  farmers 
and  the  various  mining  companies  of  the  vicinity,  and  are  yielding  fair 
crops. 

In  the  southern  x>ortion  of  Kevada,  for  miles  and  miles^  nameless 
mountains  and  valleys  are  met  with,  and  people  have  settled  only  where 
mines  have  been  discovered ;  but  there  is  no  doubt  that  larger  tracts  of 
good  soil  exist  in  the  highlands  north  of  Yellow  Pine,  to  which  country 
no  attention  has  yet  been  paid.  All  the  mountainous  country  northwest 
of  the  basin,  including  Yellow  Pine  district,  abounds  in  sweet-water 
springs,  carrying  from  ^  to  9  inches  of  water,  while  in  the  low  desert 
lands  west  of  the  district  only  alkaline  waters  are  found.  Yellow  Pine 
is  not  a  new  district.  Work  now  visible,  done  years  ago,  such  as  ruins 
of  old  furnaces,  shafts,  and  tunnels,  and  tradition,  show  that  it  has  been 
known  as  a  ^^  Potosi"  to  the  old  Spanish  priests  employed  at  the  different 
missions  in  California,  and  also  to  the  Mormons,  many  years  ago.  The 
reasons  for  abandonment  by  them  are  not  known,  but  it  is  certain  that 
large  amounts  of  lead  have  been  produced  for  home  consumption,  re- 
gardless of  its  silver  value.  The  Indians  occupying  the  country  in  the 
immediate  neighborhood  of  Yellow  Pine  are  Pah-Utes,  a  very  indolent, 
lazy  tribe.  They  do  not  cultivate  their  soil,  and  are  not  dangerous. 
They  relinquish  their  timber  lands  gradually  to  the  while  settlers  by 
peaceable  exchanges  for  the  necessaries  of  lite,  and  a  few  energetically 
administered  lessons  would  soon  teach  them  to  regard  theft  as  a  crime. 
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For  the  three  months  ending  December  31,  1869. 


Companies. 


Aurora  South 

Aurora  Consolidated    

Bromide  Tnnncl  Company 

Brown,  E.  J '. 

Benton  Cortes 

Black  Thorn 

Brother  Conover 

Broom  Rancer 

Consolidated  Chloride  Flat  Mining  Comi>any 

Charles  and  Thereso 

Chihuahua,  (Centencsy  Comi>any) 

Chihuahua  Company 

Collen  Bawn 

C  aroline 

Combination 

Cadiz  No.  2 

Domingo 

Eberhardt 

Eureka  Company 

£1  Dorado 

Eclipse  Company,  consolidated 

Fairwell 

Glacier  Company 

GUkv 

Gorilla 

Hemlock 

Hindoo 

Howard  Company 

Hortwell , 

Iceberg 

Joaepbine 

Joe  Potts , 

John  Cahill  &  Brother 

Jerry  Caughlin 

KeUer 

Mazeppa , 

Mammoth 

Minnesota 

Minetta 

Milton 

Mahogany 

Montgomery 

Original  Hidden  Treasure , 

Ohio  State. .  .# 

Oakland 

Post  Hole 

Pogonip  and  Othello 

Pan  Handle 

Rice,  H.  F 

Summit  and  Nevada .'. 

Sage  Brush 

Seymour  No.  10 

Sierra  Pasco 

Sangammon 

Silver  Star 

Steele,  John 

Truckee  No.  7 

Tom  Paine 

Tom  Tennant 

YouB^  Dam 

WiUs,  F.H 

Zubrlc 


Qaantity. 


Tom. 

•2, 437 

2,672 

6 

1 

2 

1 

15 

3 

2,240 

26 

54 

37 

3 

4 

39 

55 

IPO 

781 


IA>9. 

0 

185 

835 

100 

1,500 

450 

750 

900 

0 

0 

0 

0 

1,428 

1,270 

500 

0 

0 

0 

1,000 
62  1, 000 
39   640 

5  840 
10  1,924 

6  992 
4   775 

21  1,000 

1  1,672 

2  988 
814 

0 
120 

1,700 
412 
700 

1,860 
562 

10  1, 295 
1  190 
6  220 
1  1,280 

3  1,250 
8   900 

956  1,000 
18  1,000 

11  500 
187  0 
243  1,000 


Value  per 
'    ton. 


Total  value 


35 

876 

1 

5 

1 
1 
6 


Total 

Average  value  per  ton 


6 

34 

1,569 

19 


0 
390 

0 
700 

0 
639 
385 

0 

1,450 
89  1,500 


51 

75 

5 

17 


SO 

10 

3 

2 

7 


190 
126 
636 
694 
390 


13,002   649 


$43  59 
28  48i 
47  75 
81  83 
46  48 
52  37 
50  00 
95  83 

34  87^ 
49  88 
76  00 
11  10 

117  55 

100  00 

22  40 

8  00 

43  20 

72  00 

2,223  20 

25  52 

58  29 

31  61 

32  00 
87  42 
69  79 
81  25^ 
67  21 

35  58 
35  04 
43  01 

199  76 

GO  00 

1,728  00 

241  24 
92  31 
85  49 
25  121 

107  10 

33  40 
'  37  70 

56  00 
48  00 
51  78* 
37  00 

54  00 
29  00 
43  64 

166  331 
48  00 
43  01 
65  85 

55  00 
43  00 

163  39 
58  00 

125  20 
68  50 

34  39 
34  94 
48  00 
64  71 

107  20 


$106,  366  00 

76,  112  11 

J06  44 

85  92 

127  82 

64  15 

768  75 

330  60 

78. 120  31 

1,296  80 

4, 104  00 

407  00 

436  40 

436  50 

879  20 

440  00 

7, 776  00 

56,232  00 

1, 161  60 

1,595  00 

2,292  00 

173  85 

350  79 
567  95 
306  20 

1, 757  00 

123  3d 

88  74 

1,240  79 

37, 646  76 

211  75 

351  00 
355  96 
325  68 
178  16 
537  16 
267  54 
117  27 
204  06 

60  82 

903  00 

405  60 

49,998  95 

684  50 

607  50 

5.423  00 

10,627  00 

998  00 

1,641  36 

67,489  69 

1,274  17 

2.805  00 

3,238  75 

848  40 

680  00 

90  77 

6, 147  87 

691  08 

351  57 

159  26 

151  87 

771  30 


41  50i 


539.657  03 
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For  the  three  months  ending  March  31, 1870. 


Companies. 


Aurora  Sonth 

Anrora  Consolidated 
Alta 


Andrew  JackBon,  (sold) . 

Batter  Cup 

Bnminfi:  Moscow 

Binghampton 

Bounty . 


Badger  Hill 

Bismuth 

Consolidated  Chloride  Flat  Mining  Company 

Constitution 

CUff : 


Chloride  Flat. 
Chihuahua  . . . 
Cadiz 


Crescent  Company. 
Cohalco 


Cordoza,  E.  S. 

Dell 

Don  Juan 

Eberhardt 

Earl. 


Elko ; 

Erie 

Emprt^ss  Josephine 

Fletcher  Mining  Company. 

Frazier  Company 

Germania  Company 

H(K>sier  State 

Hemlock 

Iceber|5 

Imperial 

Jennie  A 

Hull,  J.C 

Lockport 

Mazeppa 

Montgomery 

Manhattan 

Mineral  Point 

Molly  Stark 

Miser's  Dream 

KTelson 

Original  Hidden  Treasare . 

Owego 

Port  Wine 

Pinto 

Rabbet  and  Steele 

Stockholm 

Silver  Wedge 

Summit  and  Nevada 

Sage  Brush 

Silver  Star  Consolidated . . . 

Snow  Drop 

Tom  Paine 

United  States 

Wabash 


Quantity. 


Total. 


Tofu. 

3,292 

1,669 

157 

3 

4 

9 

28 

16 

7 

13 

1,750 

14 

10 

22 

24 

154 

33 

13 

76 

3 

10 

888 

307 

10 

18 

22 

15 

61 

20 

6 

93 

35 

178 

15 

18 

26 

8 

9 

16 

22 

128 

35 

1 

464 

137 

4 

13 

23 

7 

81 

148 

79 

37 

37 

32 

7 

178 


Lbt. 

800 

1,570 

0 

1,000 

461 

500 

1,750 

0 

500 

1,500 

0 

0 

914 

174 

1.000 

1,000 

1,500 

0 

0 

370 

0 

0 

0 

1,500 

1,500 

1,000 

1.500 

1,000 

0 

0 

600 

580 

1,000 

0 

896 

1,000 

1,660 

630 

1,930 

1,000 

0 

0 

55 

1,000 

830 

0 

0 

0 

0 

1,000 

1,725 

1,250 

0 

140 

1,240 

500 

500 


Value  per 
ton. 


10,501  1,075 


129  08 

19  78J 

10  00 

25  00 

31  67 
82  44 
36  28 
12  03 

17  00 
15  00 

34  15 
73  76 
42  73 
44  96 
24  00 

11  17 
10  00 
10  00 

8  00 
50  00 

8  00 
38  30 

2  00 

18  00 
18  00 

20  00 
117  41 

8  98 
8  00 
8  00 

21  00 

28  86 

20  07 
15  00 
46  73 
15  00 

29  00 

32  45 

35  18 

12  00 
8  00 
8  00 

122  90 
58  85 
82  05 

26  00 
10  00 
15  00 

30  00 
24  54 
41  70 
30  03 

106  87 
37  10 

21  94 

13  00 
34  31 


Total  value. 


195,734  70 

33, 032  69 

1. 570  00 

62  50 

133  98 

762  58 

1, 047  58 

192  50 
123  25 
206  25 

50, 762  84 

1,032  66 

446  80 

992  97 

490  00 

1,725  50 

337  50 

130  00 

608  00 

158  90 

80  00 

34,011  36 

614  00 

193  50 
337  50 
450  00 

1,849  18 

552  00 

160  00 

48  00 

1, 959  30 

1,018  47 

3,592  00 

225  00 

862  11 

397  50 

255  64 

302  26 

596  87 

270  00 

1,024  00 

280  00 

126  29 

27,334  08 

11,274  50 

104  00 

130  00 

330  00 

210  00 

2, 005  30 

6,214  18 

2,  390  76 

3, 953  97 

1, 375  29 

715  73 

94  25 

6, 114  83 


310, 003  07 


Character  of  ores. 


Milling 

Smelting  or  base  ore  sold  at  dump 
Millingore  sold  at  dump ; 

Total 


Quantity. 


Tons.   Lbs. 

9,092       75 

1,102  1,000 

307         0 


10,501  1,075 


Av'e  value 
per  ton. 


132  51 
12  50 

300 


Total. 


1295, 569  82 

13, 819  25 

614  00 


310,003  07 


H.  Ex,  lo- 


ll 
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For  the  three  months  ending  June  30, 1870. 


Companiea. 


Aurora  South 

Aurora  Consolidated 

Autumn  No.  2 

AlUi 


Burning  Moscow 

Butter  Cup 

Banner  State 

Bourbon 

Bald V  Green  Maudage .' 

Blood  &Co : 

Bismuth 

Blue  Cloud 

Biff  Treasure 

Chloride  Consolidated 

Chloride  Flat 

Cl5do  Silver  Mining  Company 

Chapanid 

Cadiz  No.  2 

Cadiz  No.  1 

Chihuahua  

Caroline ». 

Cream  City. 
Dei 


•rby 


Davis 

Dolmonico 

Double  Eagle 

Dickinson 

Eberhardt » 

Empire 

Eunice 

Euiorsley 

Elko 

Empress  Josephine 

Fletcher 

Fay 

Feeney 

Frank'  Ruland 

Gennesee 

Great  Valley 

Hart  well 

Hemlock 

Iceberg  

Imperial 

Jennie,  A 

Kingsley 

Mazeppa 

Mammoth 

Miser's  Dream 

Montezuma 

Original  Hidden  Treasure. 

Owego 

Ohio  State 

Post  Hole 

Progress 

Promontory 

Roman  Empire 

Summit  and  Nevada 

Sago  Brush 

Silver  Wedge 

Snow  Drop 

Sierra  Pasco. 

Silver  Star 

Stonewall , 

Seynmur  No.  2 

Saratoga 

Saunders 

San  Pedro 

Spanish 

Stamboul , 

Smith,  J.  II 

Silver  Brick 

Seto 

Trench 

Trench . . 

Virginia 

Virciuia 

Wabash 

Wilson  &  G  raptree , 

Winnebaha    

Wagnlesliuwam 


Total. 


Quantity. 

Value  per 
ton. 

Total  value. 

Tons.  Lbs. 

2, 833   100 

147  29 

ei33,  982  67 

568   275 

26  79 

15.  i^20  27 

41  1,307 

63  00 

2,  624  17 

96    0 

6  00 

576  00 

26   205 

162  23 

4,2.34  70 

5   428 

38  70 

201  86 

91   222 

31  70 

2, 872  47 

11    0 

32  00 

:i52  CO 

11   805 

26  39 

300  90 

19  1,900 

65  20 

1,300  94 

89  1,001 

15  00 

1,  342  SO 

12    0 

10  00 

120  00 

3  1,000 

25  00 

87  50 

4a3    0 

24  11 

10,  439  63 

86  1,867 

50  63 

4,401  05 

14    0 

38  00 

532  00 

51  1,000 

24  50 

1. 249  00 

71    0 

12  45 

883  75 

21  1,000 

10  00 

215  00 

9  1,000 

20  00 

190  00 

13    0 

10  00 

130  00 

17  1,  OOO 

20  00 

350  00 

10    0 

160  00 

1,600  00 

11   240 

37  53 

417  24 

11   170 

68  92 

763  95 

17    65 

32  00 

545  63 

11    0 

12  00 

132  00 

186  1,  485 

20  40 

3,809  53 

2   560 

293  00 

668  00 

60    0 

22  14 

1,  326  40 

12   922 

49  70 

619  14 

81  1,000 

23  00 

l,8i4  50 

16  1,000 

20  00 

330  00 

7  1,312 

202  19 

1,  579  78 

7  1, 500 

40  00 

310  00 

13   500 

10  00 

132  50 

7  1,000 

14  00 

105  00 

64   743 

36  G9 

2,360  55 

74    0 

10  00 

7-10  00 

15   125 

69  57 

1.  047  98 

229   205 

26  75 

6, 128  49 

18  1,5.-10 

24  91 

4G7  80 

110   500 

18  23 

2,  010  00 

28  1,000 

12  50 

350  00 

15   500 

H  00 

122  00 

1   775 

514  90 

714  45 

78  1,UK) 

21  75 

1,707  38 

GO    0 

10  25 

707  25 

37  1,000 

12  00 

450  00 

2, 472    0 

48  31 

119,425  27 

33  1,352 

30  30 

1,016  76 

6   955 

32  94 

213  37 

158  1,750 

19  65 

3,119  44 

9   4G1 

55  08 

508  39 

24    0 

19  56 

4U3  50 

19  1,000 

12  CO 

24;i  75 

758  1,500 

31  12 

23,  G29  72 

24   859 

32  42 

7<>2  00 

84   915 

20  18 

1. 704  25 

55   390 

97  24 

5,  3G7  20 

5   565 

40  00 

211  30 

2  1, 164 

126  35 

373  21 

19  1,500 

47  00 

!>28  25 

82  1,000 

21  90 

1,806  75 

4  1,792 

47  39 

235  52 

3   5CG 

6C  G!) 

218  61 

10   955 

51  80 

542  72 

4  1,940 

37  40 

185  80 

4  1,441 

5G  09 

264  77 

1,  550 

15:j  G1 

119  X)5 

9  1,000 

14  00 

133  00 

11  1,000 

10  00 

115  00 

104  .   0 

44  'tS 

4,  552  00 

12   852 

M  00 

447  53 

5  l,8iK'. 

36  40 

216  48 

2    0 

64  80 

129  60 

292   685 

20  25 

5,919  93 

12    0 

12  00 

300  00 

10    0 

15  00 

150  00 

8    0 

20  00 

160  00 

9,977  1,368 

386,119  06 
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Character  of  ores. 


Milling  ore 

Bai$e  ore,  Bold  at  diimp 


Total 

Total  for  year  ending  Jano  30,  1870. 


Quantity, 


Tons. 
e.  073 
1,  004 

Lbs. 
1,368 
0 

9,977 

1,368 

43,  808 


0 


Av'e  value 
per  ton. 


Total  valne- 


$41  09 
17  33i 


1363,714  U 
n, 404  35 


3&\  119  06 


1,840,972  12 


Mr.  John  Gray,  of  Hamilton,  lias  kindly  furnished  me  with  the  fol- 
lowing statistics  relative  to  bullion  shipments  from  White  Pine  district 
dunng  the  year  1870 : 

Shipments  w^est $738, 417  73 

Shipments  east 851, 852  88 

1,590,270  61 


Up  to  September  1,  the  bullion  shipments  are  divided  in  the  different 
months  as  follows : 


Month. 


January. . 
February , 

March 

April 

May 

June . . . . , 
July...., 
August . . , 


West. 


Bars. 


18 
41 
43 
60 
85 
79 
59 
76 


461 


Value. 


East 


Bars. 


$12, 348  45 
40,894  32 
49, 566  44 
83, 343  52 

108,297  42 
80, 442  01 
68, 715  79 
75, 495  47 


519, 495  47* 


45 
41 
22 

28 
38 
37 
50 
55 


328* 


Value. 


$91,948  47 
66,849  13 
32.615  36 
44, 472  38 
57,881,09 
59,697  14 
68, 91.5.  45 
64, 880  78 


487,259  80 


West,  461  bars ;  value , 
East,    328  bars ;  value , 


$519, 495  47 
487,259  80 


Total,  789  bars;  value 1 1,006,755  27 


This  does  not  include  the  base  bullion.  I  cannot  give  the  exact  fig- 
nres  in  regard  to  the  shipments  of  this  kind  of  bullion ;  but,  according 
to  the  best  information  at  my  command,  very  near  a  million  dollars' 
worth  ha«  been  shipped  from  here. 

The  census  returns  for  the  year  ending  June  1,  1870,  give  $2,647,397 
as  the  product  from  milling  ores,  and  $419,600  as  the  product  from 
smelting  ores  in  the  White  Pine  County ;  but  I  am  inclined  to  believe 
that  many  small  lots  of  ore  which  are  given  in  the  mill-returns  are 
reported  again  in  those  from  the  mines. 

The  number  of  inhabitants  of  White  Pine  County  is  given  in  the 
late  census  as  7,189,  of  whom  292  are  Chinese. 

*  These  totals  are  taken,  with  the  rest  of  the  figures,  from  the  retnm  of  Wells,  Fargo  &  Co.  There 
is  a  discrepancy  of  f393  05  in  one,  and  13  bars  in  the  other;  bat  I  do  not  know  whether  the  error  is  in 
the  items  or  the  aggregates.— B.  W.  B. 
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LINCOLN  COUNTY. 

By  far  the  most  important  developments  in  this  county,  and  perhaps 
in  the  State  of  Nevada,  have  been  made  during  the  year  in  Pioche  or 
Ely  district. 

Ely  district  lies  about  one  hundred  and  fifty  miles  south-southeast  of 
Hamilton,  and  probably  in  liincolu  County,  Nevada,  •  though  doubts 
have  been  entertained,  and  a  contest  has  been  going  on,  in  regard  to  the 
jurisdiction,  between  Utah  and  Nevada. 

Very  little  mention  was  heard  of  the  district,  even  among  residents  of 
Eastern  Nevada,  before  the  fall  of  1869.  At  this  time  the  Meadow  Valley 
Mining  Company  commenced  active  operations.  The  stockholders  were 
principally  prominent  capitalists  of  San  Francisco.  Acting  upon  the 
supposition  that  the  ores  were  of  the  smelting  order,  large  and  expen- 
sive smelting  works  were  erected.  The  attempts  at  smelting,  however, 
proved  abortive  and  were  speedily'  abandoned;  the  cupelling  of  the 
few  tons  of  lead  bullion  extracted  was  also  a  failure,  and  the  bullion 
was  shipped  in  a  semi-refined  state  to  San  Francisco.  Similar  attempts 
at  smelting,  made  in  furnaces  of  a  very  primitive  construction,  by  indi- 
vidual miners,  proved  equally  unsuccessful.  The  discovery  was  then 
made  that  the  ores  did  not  contain  enough  lead  for  smelting  purposes, 
and  that  $50,000  to  $60,000  had  been  sunk  without  any  prospect  of  a 
return. 

Nothing  further  was  done  until  the  spring  of  1870,  when  th^  company 
cou)menced  shipping  ore  to  Hamilton  and  to  San  Francisco,  with  a  view 
to  testing  its  adaptability  to  the  amalgamation  process. 

In  February  or  MarchJ^  1870,  20  tons,  shipped  to  Hamilton,  yielded,  by 
ordinary  mill  process,  over  $500  per  ton.  This  ore  was  ^'free"  and  gave 
bullion  over  950  fine.  A  second  lot  of  35  tons  yielded  only  $190  per 
ton,  although  assaying  very  high ;  this  was  of  the  '-base"  description. 
Attempts  at  amalgamation  made  in  San  Francisco  on  ores  of  the  nor- 
mal character  (base)  of  this  district  were  also  unsuccessful,  yielding 
only  from  45  to  55  per  cent.,  according  to  their  richness.  The  ores  of 
this  district  vary  in  character.  While  the  general  and  normal  quality 
of  ore  contains  enough  lead  to  be  called  base,  and  to  prove  refractory 
in  amalgamation  with  quicksilver  alone,  there  can  be  found  in  certain 
spots  on  the  various  ledges,  chimneys  of  very  free  ore  containing  little 
or  no  lead,  and  working  readily  without  chemicals  from  75  to  80  per  cent. 
When  the  "practical  millman"  of  this  region  receives  a  lot  of  this  ore 
for  milling,  he  invariably  claims  to  have  discovered  a  new  method  of  • 
working  the  ore,  and,  on  the  strength  of  giving  a  fair  percentage  and 
bullion  of  fine  quality,  attains  a  certain  amount  of  fame,  which,  how- 
ever, disappears  simultaneously  with  the  appearance  of  lead  in  his  pulp. 

From  any  point  of  the  ledges,  pieces  of  almost  pure  carbonate  of  lead 
and  galena  can  be  extracted.  Galena  is  comparatively  rare  in  the 
Pioche  ledge,  the  property  of  the  Meadow  Valley  Mining  Company,  but 
is  found  in  large  quantities  in  the  Burke  Mine,  its  rival,  the  prop- 
erty of  the  Raymond  and  Ely  Mining  Company.  I  think  that  the  aver- 
age percentage  of  lead,  in  ores,  as  they  come  to  mill,  will  not  fall  short 
of  2  to  3  per  cent.  This  is  a  surmise,  not  based  on  actual  assay.  The 
"  free  ^  ore  mentioned  above  contains  75  to  80  per  cent,  of  the  silver  as 
chloride ;  the  baser  quality  contains  only  from  40  to  45  per  cent,  of 
chloride.  A  series  of  "  chlorination  tests^  have  shown  me  that  the  per- 
centage extracted  by  amalgamation,  with  quicksilver  alone,  corresponds 
invariably  with  the  amount  of  chloride  of  silver  in  the  ore ;  or,  to  express 
myself  more  clearly,  that  raw  amalgamation  extracts  only  so  much  of 
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the  silver  as  is  present  as  horn-silver.  Samples  of  this  ore  having  been 
brought  to  Mr.  Alexis  Janin,  in  White  Pine,  and  doubts  having  been 
expressed  as  to  the  possibility  of  working  it  without  roasting,  he  com- 
menced a  series  of  experiments  of  which  the  treatment  with  salt  and 
sulphate  was  the  basis.  These  experiments  succeeded  beyond  ex[)ecta- 
tion.  Mr.  Janin  found  that  even  the  base  ores  yielded  as  readily  to  the 
suasion  of  chemicals  as  the  Com  stock  slimes;  whereas,  when  treated 
with  quicksilver  alone,  the  yield  hardly  exceeded  40  per  cent.  This 
does  not  apply  to  the  free  ore,  which,  as  I  have  said  before,  amalgamates 
readily  without  chemicals ;  although  the  yield  is  materially  increased  by 
the  use  of  salt  and  sulphate.  Some  time  after  these  experiments  had 
been  concluded,  Mr.  Janin  was  appointed  amalgamator  in  chief  at  the 
Meadow  Valley  Mining  Company's  mill,  then  building  in  Dry  Valley, 
ten  miles  from  Pioche  City. 

The  mill  started  up  on  the  18th  of  July,  1870,  although  steam  was 
raised  and  a  few  pounds  of  ore  crushed  on  the  15th,  for  the  purpose  ot 
trying  engine,  etc.  Tiie  mill  at  that  time  had  20  stamps  of  050  pounds 
weight,  each  making  eighty  drops  per  minute ;  ten  pans,  H.  I.  Booth  & 
Co.'s  pattern,  calculated  to  hold  2,800  pounds  of  pulp ;  five  settlers,  (co- 
noidal  separators,  unfit  for  this  kind  of  ore;)  two  small  agitators;  and 
two  concentrators,  Hungerford's  patent.  Since  that  time  the  following 
additions  have  been  made:  Ten  stamps,  750  pounds;  four  pans,  like  the 
old  ones ;  two  flat-bottomed  settlers ;  two  12  by  G  feet  agitators,  and 
two  revolving  buddle-concentrators,  patent  of  Stephens  and  Randal,  20 
feet  in  diameter.  This  is  an  excellent  invention,  where  water  is  plenty 
and  the  difference  in  specific  gravity  between  *' pay"  and  waste  well 
marked.  On  starting  up  the  mill  there  was  one  serious  drawback  to 
contend  with.  Owing  to  the  miscarriage  of  a  letter  there  was  not  blue- 
stone  enough  on  hand  to  last  more  than  a  week.  Almost  the  first  ore 
crushed  was  that  which  had  originally  been  selected  for  smelting,  and 
contained  a  very  large  percentage  of  lead.  Nevertheless,  it  yielded  80 
per  cent,  of  the  silver.  From  the  moment,  however,  that  the  supply  of 
chemicals  was  exhausted  the  percentage  fell.  Pending  the  arrival  of 
bluestone  from  San  Francisco,  there  was  shipped  to  mill  ])urposely  com- 
paratively poor  ore  to  avoid  unnecessary  loss.  Even  after  the  arrival 
of  bluestone,  it  was  difficult  to  impress  the  amalgamators  with  a  sense 
of  the  absolute  necessity  of  obeying  instructions.  In  their  opinion,  it 
did  not  Qiake  any  difterence  whether  chemicals  were  used  or  not,  and, 
as  far  as  their  experience  went  in  other  mills,  they  were  doubtless  cor- 
rect in  this  idea. 


Quantity 
worked. 

Yield 
per  ton. 

Per  cent,  ex- 
tracted. 

Remarks. 

1870. 
July  18  to  Aug.  31 

Sept.  1  to  Sept.  30 
Oct.  1  to  Oct.  31. 
Nov.  1  to  Nov.  30. 
Dec.l  toDec.  31. 

1871. 

Jan.  1  to  Jan.  31. 

Tons,     Iba. 
1, 161      400 

1,027  1,200 
1,071          0 
1,017      900 
1,460  1,987 

1,503  1,200 

$66  39 

114  69 
151  86 
133  06 

103  85 

102  48 

About  58. 00 

68.55 
80.  a5 

82.52 
81.82 

76.74 

Working  20  stamps,  partly  "with- 
out chemicals. 
20  stamps. 
20  stamps. 
20  stamps. 
Running  partly  with  30  stamps. 

• 

Running  with  30  stamps. 

The  falling  off  in  percentage  in  January  is  due  in  Mr.  Janin's  estima- 
tion to  the  fact  that  coarser  screens  were  used  on  the  battery.     Where 
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the  paus  are  poor  grinders,  as  is  the  case  with  those  of  this  mill,  it  is,  to 
say  the  least,  foolish  to  crush  $130  to  $135  rock  through  a  No.  4  punched 
or  a  No.  20  brass- wire  screen.  This  is  what  was  done  in  January.  The 
bullion  varies  exceedingly  in  fineness.  For  over  two  mouths,  from  Sep- 
tember 15th  to  end  of  November,  the  average  fineness  was  over  800. 
Previous  to  this,  and  subsequently,  the  average  has  been  much  lower. 
It  is  not  strange  that  ores  containing  so  much*  lead  should  give  very 
base  bullion ;  moreover,  a  certain  amount  of  the  copper  of  the  blue- 
stone  is  precipitated  and  amalgamated,  forming  a  triple  alloy  of  silver, 
lead,  and  copper,  with  a  very  little  gold.  The  extra  amount  of  silver  ex- 
tracted by  the  use  of  sulphate  and  salt  more  than  counterbalances  the 
ampunt  of  copper  entering  into  the  amalgam.  Thus,  paradoxical  as  it 
may  seem,  finer  bullion  is  in  reality  extracted  by  the  use  of  sulphate  of 
copper. 

Mr.  Janin  has  introduced  a  very  simple  method  of  extracting  the 
greater  part  of  the  lead  from  the  amalgam,  and  consequently  from 
the  bullion.  The  quicksilver  and  amalgam,  after  leaving  the  settlers,  is 
strained  in  sacks  suspended  in  a  large  box  filled  w  ith  water,  which  is 
heated  with  steam  by  means  of  a  half  inch  pipe.  Lead  amalgam^  at  the 
temperature  of  boiling  water^  remains  liquid^  and  consequently  strains 
through  with  the  excess  of  quicksilver.  A  certain  amount  of  silver  and 
of  copper  amalgam  also  passes  through.  This  is  now  run  ott'into  a  smaller 
box,  cooled  with  water,  and  when  cold  is  strained  in  the  usual  way, 
leavingun  amalgam  of  lead  containing  a  small  amount  of  the  other  met- 
als. This  lead  amalgam  when  retorted  gives  bullion  containing  from  6 
to  20  per  cent,  silver,  very  little  copper,  and  only  a  trace  of  gold.  The 
ainalgam  remaining  in  the  first  sacks  gives  bullion  from  550  to  080  fine 
in  silver,  and  finer  in  inverse  proportion  to  the  amount  of  copper  in  the 
ore.  The  lead  bullion  is  shipped  from  here  by  slow  freight  when  sufli- 
cient  accumulates  to  make  a  load. 

From  a  charge  of  ore  of  normal  character  the  bullion  extracted  by 
difterent  modes  of  working  would  be  nearly  as  follows : 

Amalgamated  without  chemicals 300  to  350  fine. 

Amalgamated  with  CuO,SO^and  NaCl,  and  not  strained 

iu  hot  water 400  to  450  fine. 

Amalgamated  with  CuO,  SO^  and  NaCl,   (  1st  amalgam  550  to  G80. 

strained  in  hot  water.  (  2d  amalgam     CO  to  200. 

The  Meadow  Valley  ores  contain  on  an  average  $5  in  gold  to  every 
$100  in  silver.  This  proportion  is  very  constant.  Of  this  gold  from  45 
to  oiy  per  cent,  is  extracted.  The  bullion  contains  from  .0003  to  .0015 
parts  gold.  Occasionally  a  bar  will  contain  as  high  .003  parts,  and  at 
other  times  so  little  that  it  is  not  taken  account  of.  As  I  have  re- 
marked, the  average  ($125)  ore  contains  only  from  40  to  50  per  cent,  of 
the  silver  as  chloride ;  in  what  state  the  remainder  is  present  I  am 
not  prepared  to  say,  but  probably  as  a  sulphide,  possibly  as  an  oxide, 
these  being  the  two  combinations  which  yield  most  readily  to  the  action 
of  salt  and  sulphate. 

The  ore  is  admirably  adapted  to  concentration.  The  "  pay  "  appears 
to  be  mainly  in  a  '*  heading"  of  gray  carbonate  of  lead,  verj'  easily  sep- 
arated in  the  sands.  The  gangue  is  quartz,  the  country  rock  quartzite. 
All  the  tailings,  after  leaving  the  agitators,  fiow  into  a  tank  from  which 
they  are  raised  by  a  China  pump  to  a  second  tank,  and  from  there  dis- 
tributed over  two  concentrators.  The  tailings  assay  on  the  average 
about  $2o,  and  the  concentrations  will  range  from  $150  to  $300,  accord- 
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ing  to  the  amount  of  water  used  in  concentration.    The  apparatus  is 
self-discharging. 

One  serious  drawback  in  the  working  of  lead  ores  is  the  large  loss  of 
quicksilver.  The  loss  of  quicksilver  in  working  free  ores  increases  with 
the  richuess  of  the  ores.  1  am  informed  by  the  former  superintendent  of 
a  White  Pine  mill  thjit  in  milling  8100  ore  his  loss  was  a  tritle  less  than 
three  pounds  per  ton.  This  is  excessive  for  free  ores,  and  it  is  probably 
due  to  the  fact  that  the  silver  was  all  present  as  chloride,  and  had  to  be 
decomposed  at  the  expense  of  the  quicksilver.  It  is  more  than  probable 
that  sulphate  and  salt  convert  the  silver  into  the  metallic  state.  How- 
ever, it  is  necessary  to  remember  the  fact  that,  these  ores  being  richer, 
apart  from  the  question  of  baseness,  it  would  not  be  just  to  compare  the 
loss  of  quicksilver  with  that  sustained  by  mills  on  the  Comstock,  where 
ores  are  much  poorer. 

During  the  months  of  October  and  November  the  average  fineness  of 
bullion  from  this  mill  was  over  .800.  The  loss  of  quicksilver  per  ton 
was  respectively  2.39  and  2.40  pounds.  Both  in  preceding  and  succeed- 
ing months,  with  bullion  not  exceeding  .500  to  .COO  fine,  (after  i)assing 
through  the  hot-water  straining  process,)  the  loss  has  been  as  high  as 
4.70  pounds  per  ton.  This  is  due  probably  to  the  formation  of  chloride 
of  lead  and  subsequent  formation  of  subciEiloride  of  mercury.  Another 
source  of  loss  is  the  formation  of  lead  amalgam.  This  contains  but  very 
little  quicksilver,  having  the  dull  appearance  of  lead,  and  floats  off  in 
flakes.  Lead  unites  with  quicksilver  in  greater  proportion  than  either 
silver  or  cop[)er. 

The  proportion  of  retorted  bullion  to  amalgam  on  the  Comstock  and 
in  White  Pine  is  as  1 :  5J-G  ;  in  amalgam  containing  a  large  amount 
of  copper  as  1 :  7-7i ;   and  in  very  base  lead-amalgam  as  1 :  4. 

From  the  foregoing  remarks  it  will  be  seen  that  the  value  of  proper 
proportions  of  bluestone  and  salt  in  working  rebellious  ores  is  established 
beyond  a  doubt.  There  are  some  drawbacks  attached  to  the  ''  process,'- 
which  are,  however,  more  than  overcome  by  its  advantages.  These 
drawbacks  are — 

1st.  Destruction  of  muller  plates  and  castings,  which  are  strongly  at- 
tacked by  chloride  of  copper.    The  same  evil  is  encountered  in  working 
roasted  ores  containing  much  copper. 
2d.  The  greater  loss  of  quicksilver. 
3d.  The  formation  of  baser  bullion. 

This  last  objection  does  not  hold  good,  as  has  been  shown,  on  ores 
the  yield  of  which  is  so  materially  increased  by  the  aid  of  chloride  of 
copper  as  is  the  case  with  ours. 

1  am  indebted  for  the  important  data  given  above  to  Mr.  Alexis  Janin, 
the  accomplished  superintendent  of  the  Meadow  Valley  Mill. 

Mills  and  mining  claims, — Prior  to  the  erection  of  the  Meadow  Valley 
Mining  Company's  mill,  Raymond  and  Ely  erected  a  five-stamp  mill  at 
Meadow  Valley.  These  gentlemen  were  the  owners  of  the  Burke,  the 
Creole,  and  other  mines  in  this  district.  Subsequently  to  the  erection 
of  this  mill  a  second  one  of  ten  stamps  was  built  in  Meadow  Valley  by 
James  Mee,  who  had  a  contract  with  Raymond  &  Ely  for  working  15,000 
tons  at  $25  per  ton,  guaranteeing  no  percentage.  The  Raymond  &  Ely 
property  was  recently  incorporated  in  San  Francisco.  Up  to  the  time 
of  the  purchase  9f  this  property  by  San  Francisco  capitalists,  the  aver- 
age percentage  extracted  from  all  ores  worked  at  the  two  mills  above 
mentioned  was  42.90  per  cent.  It  is  needless  to  say  that  they  worked 
without  chemicals.  They  have  now  struck  a  body  of  free  ore  and  are 
doing  well. 
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There  are  other  incorporated  companies,  but  their  claims  not  having 
as  yet  produced  much  ore  are  not  talked  of. 

These  are  the  Meadow  Valley,  Western  Extension,  and  the  Pioche 
Silver  Mining  Company.  The  claim  of  the  No.  7  Mining  Company  was 
recently  purchased  by  the  Meadow  Valley  Mining  Company  for  $100,000 
and  merged  into  this  company. 

The  principal  companies  operating  in  this  district,  and  the  mills  run- 
ning, up  to  the  end  of  the  calendar  year  1870,  may  be  briefly  catalogued 
as  follows : 

Meadow  Valley  Mining  Company. — Capital  stock,  $6,000,000,  in  60,000 
shares,  at  $100;  value  of  stock  at  present  quotations,  $30  to  $35, 1,600 
feet. 

Meadow  Valley  Western  Extension  Mining  Company. — Capital  stock, 
$600,000,  6,000  shares,  at  $100,  quoted  at  $65  shaft,  150  feet  on  three- 
foot  vein ;  very  little  prospecting  done ;  200  feet. 

Raymond  dt  Ely  Mining  Company. — Capital  stock  $3,000,000,  30,000 

shares,  at  $100,  quoted  at  $20  to  $21;  feet,  comprise  the  Burke 

and  Creole  mines  and  others. 

Pioche  Silver  Mining  Company. — Details  unknown. 

The  district,  of  course,  abounds  in  "  outside  claims"  of  various  degrees 
of  merit.  The  above-mentioned  are  the  only  prominent  ones,  with  the 
exception,  perhaps,  of  the  Washington  mine,  not  incorporated  as  yet. 

Mills. — Meadow  Valley  Mining  Company's  mill,  30  stamps,  55  to  60 
tons  capacity;  Mee's  mill,  10  stamps,  18  tons  capacity;  Eaymoud  and 
Ely's  old  mill,  5  stamps,  7  tons  capacity. 

In  process  of  erection,  (will  be  completed  in  a  few  weeks:)  Chicago 
Mill,  10  stamps — a  custom  mill. 

The  country  around  Pioche  City  is  excessively  dry  and  barren.  Water 
has  to  lie  hauled  into  the  city  a  distance  of  several  miles,  and  is  sold  at 
the  rate  of  6  cents  per  gallon. 

Dry  Valley,  where  the  Meadow  Valley  Mining  Company's  mill  is  sit- 
uated, is  ten  miles  from  Pioche  City.  Water  is  conveyed  to  the  mill  by 
means  of  a  ditch  three  miles  long.  Meadow  Valley  is  an  oasis  in  this 
desert.  Wat^r  is  here  abundant.  There  is  a  Mormon  settlement,  Panaca 
City,  in  this  valley,  where  vegetables,  &c.,  are  cultivated. 

The  Yellow  Pine  mining  district  was  visited  by  Mr.  C.  A.  Luckhardt, 
mining  engineer,  during  the  summer.  He  has  furnished  me  with  the 
following  report : 

The  northern  and  eastern  part  of  the  State  of  Nevada,  celebrated  for 
its  mineral  wealth,  is  densely  populated  in  comparison  to  its  western  and 
southern  portion,  where  an  area  of  nearly  one  hundred  and  forty  square 
miles  is  still  uninhabited  by  white  men,  and  but  superficially  explored. 

On  the  thirty-sixth  parallel,  in  Lincoln  County,  about  ten  miles  north 
of  the  boundary  line  of  California,  lies  Yellow  Pine  mining  district,  com- 
prising an  area  of  twenty  miles  east  and  west  by  sixty  miles  north  and 
south.  A  range  of  mountains  termed  Mountain  Spring  Range  slopes 
gradually  southward,  leaving  Nevada  and  entering  California,  and  form- 
ing one  of  the  boundaries  of  that  great  basin  which  stretches  from  the 
Providence  Mountains  southwestward  for  one  hundred  and  forty  miles 
to  the  Pacific  Coast  Range,  and  northwestward  for  one  hundred  miles 
and  over  to  the  southeasterly  slopes  of  the  Inyo  or  White  Mountains. 
The  southern  extension  of  the  Mountain  Spring  Range,  called  the  Potosi 
Mountains,  forms  the  greater  portion  of  Yellow  Pine  mining  district. 

The  district  is  bounded  north  by  the  Mountain  Spring  Range ;  east  by 
the  Opal  Mountains ;  south  and  west  by  a  dry  lake,  which  is  a  portion 
of  the  basil}  above  spoken  of,  and  called  Mesquit  Valley.    The  nearest 
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mining  districts  to  Yellow  Pine  are :  to  the  north,  the  Kew  York  district 
and  Pahranagat;  to  the  west,  the  Amargoza  mining  district;  to  the 
south,  the  Clark  district;  and  to  the  east,  the  El  Dorado  mining  district. 

Besides  the  settlements  of  these  districts,  the  nearest  towns  to  Yellow 
Pine  are  Callville,'sixty  miles  in  an  easterly  direction,  and  Fort  Mojave, 
a  Government  post,  eighty-five  miles  in  a  southeasterly  direction,  both 
situated  on  the  Colorado  River.  At  present  Yellow  Pine  is  reached  from 
the  Pacific  coast  by  the  old  Salt  Lake  route,  a  distance  of  two  hundred 
and  eighty  miles  from  Los  Angeles  via  San  Bernardino,  over  which 
passes  all  the  travel  of  this  entire  southern  country  from  west  to  east, 
and  vice  versa.  The  Colorado  Eiyer,  passing  about  fifty  miles  directly 
east  of  Yellow  Pine,  is  navigable  for  five  months  of  the  year  as  far  up 
as  Callville,  and  a  wagon-ro^  is  under  construction,  which  will  change 
the  present  western  desert  route  from  Yellow  Pine  to  one  crossing  the 
Opal  Mountains  to  the  Colorado  River,  and  following  it  to  Fort  Yuma, 
a  distance  of  about  two  hundred  miles,  where  steam  navigation  com- 
mences up  the  river  or  down  the  coast. 

The  Potosi  Mountains  have  an  altitude  varying  from  5,000  to  6,300 
feet.  ^  They  are  a  very  rugged  chain,  with  deep  and  abrupt  caiions.  They 
have  a  general  north  and  south  course.  The  prominent  points  in  the 
vicinity  are :  Charleston  Peak,  8,500  feet,  situated  in  Mountain  Spring 
Range;  Potosi  Peak,  6,400  feet,  situated  iji  Potosi  Mountains;  Clark 
Mountain,  6,000  feet,  belonging  to  Clark  mining  district,  and  situated  in 
the  Opal  Mountains. 

The  greater  part  of  Yellow  Pine  district  consists  of  hUly  and  moun- 
tainous country,  covered  with  cedar,  juniper,  and  nut-pine,  in  tlie  lower 
hills  to  an  average  of  eight  cords  per  acre,  farther  up  in  the  mountains 
to  ten  cords.  Tlie  price  of  cordwood  is  $2  50  and  that  of  charcoal  16 
cents  per  bushel  at  Yellow  Pine. 

On  the  higher  plateau,  north  of  the  district  and  in  its  northern  i)or- 
tion,  occur  at  intervals  patches  of  land  fit  for  agriculture,  but  of  limited 
dimensions,  until  the  valley  is  reached,  which  runs  in  a  southeasterly 
direction  for  seventy  miles  in  length,  formed  by  the  Vegas  and  Mountain 
Spring  Range,  toward  the  Colorado  River,  where  larger  tracts  of  fertile 
soil  are  met  with.  Some  of  these  have  been  settled  partly  by  farmers 
and  the  various  mining  companies  of  the  vicinity,  and  are  yielding  fair 
crops. 

In  the  southern  portion  of  Nevada,  for  miles  and  miles^  nameless 
mountains  and  valleys  are  met  with,  and  people  have  settled  only  where 
mines  have  been  discovered ;  but  there  is  no  doubt  that  larger  tracts  of 
good  soil  exist  in  the  highlands  north  of  Yellow  Pine,  to  which  country 
no  attention  has  yet  been  paid.  All  the  mountainous  country  northwest 
of  the  basin,  including  Yellow  Pine  district,  abounds  in  sweet- water 
springs,  carrying  from  ^  to  9  inches  of  water,  while  in  the  low  desert 
lands  west  of  the  district  only  alkaline  waters  are  found.  Yellow  Pine 
is  not  a  new  district.  Work  now  visible,  done  years  ago,  such  as  ruins 
of  old  furnaces,  shafts,  and  tunnels,  and  tradition,  show  that  it  has  been 
known  as  a  '<  Potosi"  to  the  old  Spanish  priests  employed  at  the  different 
missions  in  California,  and  also  to  the  Mormons,  many  years  ago.  The 
reasons  for  abandonment  by  them  are  not  known,  but  it  is  certain  that 
large  amounts  of  lead  have  been  produced  for  home  consumption,  re- 
gardless of  its  silver  value.  The  Indians  occupying  the  country  in  the 
immediate  neighborhood  of  Yellow  Pine  are  Pah-Utes,  a  very  indolent, 
lazy  tribe.  They  do  not  cultivate  their  soil,  and  are  not  dangerous. 
They  relinquish  their  timber  lands  gradually  to  the  while  settlers  by 
peaceable  exchanges  for  the  necessaries  of  life,  and  a  few  energetically 
administered  lessons  would  soon  teach  them  to  regard  thett  ^'^  ^  ^Yca\^, 
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The  rocks  of  Yellow  Pine  as  well  as  those  composing  the  country  north 
of  it  have  been  disturbed  principally  by  volcanic  agencies ;  and  in  places 
they  nave  been  metamorphosed. 

The  limestone,  which  is  very  often  capped  by  metamorphic  conglome- 
rates, has  been  penetrated  by  eruptive  rocks  of  various  character,  which 
have  overflowed  both.  In  places  they  resemble  a  very  porous  lava,  and 
form  vertical  bluft's  often  showing  large-sized  cavities.  Belts  of  lami- 
nated bluish  limestone,  full  of  minute  ciystals  of  iron  pyrites,  almost 
resembling  a  slate,  intersect  at  various  angles  the  general  strike  and  dip 
of  the  blackish  compact  siliceous  limestone,  which  is  the  predominant, 
and  at  the  same  time  the  vein-bearing,  rock  of  the  district.  Subordinate 
to  it,  ferruginous  dolomite  is  found.  The  gangue  rock  is  generally  calc- 
spar,  with  quartz,  calcite,  anhydrite,  and  brownspar ;  with  them  occur 
the  following  ores :  galena,  with  a  variable  percentage  in  silver.  It 
occurs  coarsely  crystallized,  poor  in  silver,  and  finely  crystalline,  almost 
granular,  cairying  a  larger  percentage  of  silver.  Accompanying  this, 
pyrites  of  iron  and  copper  in  all  stages  of  decomposition,  and  zinc  and 
antimony  blende  are  found,  but  the  latter  not  in  sufficient  quantities  to 
be  a  material  detriment  to  the  ores. 

The  veins  of  the  district  are  of  various  width,  ranging  from  2  to  30 
feet.  Near  the  surface  they  are  generally  irregular;  the  walls  can  in 
many  instances  not  be  defined.  The  disturbances  above  named,  aided 
by  the  speedy  decomposition  of  the  rocks  carrying  iron  pyrites,  are  the 
cause  of  the  frequent  recurrence  of  so-called  blind  ledges,  to  which  I 
attribute  the  fact  that  up  to  the  present  time  not  more  metalliferous 
veins  have  been  discovered. 

Near  the  surfaee  the  generality  of  the  veins  represent  masses  of  large 
ore-boulders  and  country  rock  thrown  together,  and  in  places  cemented 
by  a  calcareous  earthy  mass,  which  are  often  the  only  indications  of  the 
existence  of  a  vein  in  the  vicinity.  Regularity  becomes  rapidly  appar- 
ent, however,  as  depth  is  attained  ;  the  walls  still  broken  in  plaees  begin 
to  show  themselves,  and  the  vein  partakes  of  a  more  uniform  character. 
The  ore  near  the  surface  exists  in  detached  bodies  of  various  sizes  dis- 
tributed through  the  entire  vein,  penetrating  sometimes  the  hanging 
wall ;  but  as  explorations  proceed  in  depth,  these  bodies  run  generally 
into  narrower  and  wider  seams  lying  close  to,  and  running  parallel  with, 
the  foot- wall,  and  containing  ore  more  concentrated  and  richer. 

Few  mines  have  been  explored  as  yet,  but  their  general  appearance, 
and  the  occurrence  of  such  large  detached  solid  ore  boulders  as  are  often 
met  with  on  the  hill-sides  and  in  the  washes,  lead  me  to  expect  the  dis- 
covery of  wide  veins  and  large  ore-deposits  in  the  future.  At  present 
the  only  noteworthy  ones  are  the  Comet,  Excelsior,  War  Eagle,  Red 
Warrior,  and  Nut  Pine  veins ;  and  as  it  is  only  twelve  months  since 
mining  has  been  taken  up  again  in  the  district,  the  work  done  on  these 
is  very  limited.  This  is  the  more  to  be  expected  as  a  great  many  obsta- 
cles have  to  be  overcome  by.  the  first  settlers  in  all  of  these  districts 
surrounded  by  deserts. 

Besides  several  private  individuals  owning  and  working  veins,  the 
Silver  State  MinTng  Company  and  the  Excelsior  Mining  Company  are 
operating  in  the  district.  I  shall  describe  two  mines,  one  of  each  com- 
pany, and  of  different  character,  and  these  will  give  a  good  idea  of  the 
character  of  all  those  discovered  so  far. 

The  Comet  mine  is  owned  by  the  Silver  State  Mining  Company, 
who  have  located  a  town-site — Crystal  City,  named  after  the  springs 
of  the  immediate  vicinity — on  the  old  Salt  Lake  route,  about  three 
and  one-half  miles  from  Mesquit  Valley,  and  in  the  southern  portion 
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of  the  district.  Here  several  buildings  have  been  erected.  About  one 
mile  southeast  from  and  600  feet  above  Crystal  City,  on  the  south- 
western outrunners  of  the  Potosi  Mountains,  at  a  total  elevation  of 
6,100  feet  above  the  level  of  the  sea,  lies  the  Comet  mine,  connected  by 
a  wide,  well-beaten  trail  with  the  town-site.  It  is  at  present  the  prom- 
inent vein  of  the  district,  is  very  massive,  has  compact,  blackish  limestone 
as  underlie  and  dolomite  as  overlie.  Its  course  is  north  20^  west;  the 
dip,  from  20^  to  30^  east.  It  shows  itself  alon^  a  vertical  bluff  of  over 
100  feet,  where  the  foot- wall  is  plainly  discernible,  and  can  be  traced 
for  2,000  feet  and  more.  The  hanging  wall  is  not  plainly  traceable,  ow- 
ing partially  to  the  disturbances  which  the  mountain  has  suffered,  and 
partially  to  the  advanced  state  of  decomposition  and  crumbling  to  which 
dolomite  is  subject  when  exposed  to  the  influence  of  the  weather. 

Work  was  commenced  by  a  cut  at  the  bluff  on  the  western  slope  of 
the  mountain,  which  exposed  the  vein  for  30  feet  in  width  and  40  feet 
in  length,  presenting  a  mass  of  ore  and  country  rock,  the  former  pre- 
dominating by  far.  An  incline  of  40  feet  traverses  the  vein  diagonally 
below  this  cut ;  and  here  horizontal  drifts,  70  feet  long,  have  been  run 
on  the  vein.  The  lower  workings  show  the  metal  to  exist  in  seams  and 
bunches,  varying  from  4  to  9  feet  in  width,  of  solid  compact  ore,  sepa- 
rated by  barren  bunches  of  gangue.  These  bunches  and  seams  of  ore 
at  the  surface  are  as  likely  to  yield  5  as  500  tons  of  ore ;  there  is  no 
regularity  observable  in  their  occurrence. 

According  to  the  crystalline  structure  of  the  galena,  the  ores  are  either 
rich  or  poor,  the  coarse  being  poorer  than  the  fine  galena;  and  the 
larger  the  proi)ortion  of  antimony  in  the  ore,  the  less  the  amount  of 
silver.  This  renders  assorting  by  hand  not  difficult.  A  sample  of  ore, 
regardless  of  waste  from  ore-seams  of  6  inches  to  11  feet  in  width,  taken 
along  the  vein  for  336  feet  in  length,  gave  31  per  cent,  lead  and  $36  09 
silver  per  ton,  and  no  gold.  The  same  sample,  as  itr  would  be  extracted 
in  working  on  a  large  scale,  yielded  50  per  cent,  lead  and  $47  19  silver 
per  ton. 

There  are  three  classes  of  ore  which  1  sampled,  observing  their  pro- 
portion to  one  another  as  they  exist  in  the  vein,  in  order  to  get  at  the 
actual  merit  of  the  whole,  viz : 

1.  The  coarse  galena,  accompanied  by  antimonite  and  blende,  taken 
from  a  bunch  6  feet  wide  in  the  incline,  which  in  working  the  mine  will 
yield  probably  one-half  of  the  entire*  ore-bulk  of  the  vein,  gave  67  per 
cent,  lead  and  843  79  silver  per  ton. 

2.  The  finer,  closer  crystallized  galena,  as  it  occurs  in  the  lower  works 
and  southward  from  the  cut,  carrying  lead-ochre,  pyromorphite,  and 
minute  crystals  of  polybasite,  and  which  forms  about  one-third  of  the 
bulk  of  the  ore  of  the  entire  vein,  one  sample  yielded  50  per  cent,  lead 
and  $60  02  silver  per  ton  ;  another  sample  yielded  54  per  cent,  lead  and 
$64  75  silver  per  ton ;  and  a  sample  taken  from  a  pocket  containing 
probably  800  i)ounds  of  ore  yielded  42  per  cent,  lead  and  $127  19  silver 
per  ton. 

3.  The  fine-grained  galena  carrying  much  antimony,  of  a  fibrous  tex- 
ture, as  it  occurs  in  small  seams,  intersecting  nearly  all  the  ore-seams 
in  the  mine,  and  which  may  be  called  one-sixth  of  the  ore-bulk  of  the 
vein,  gave  21.3  per  cent,  lead  and  $33  06  silver. 

Taking  these  proportions  of  the  three  classes,  the  average  would  be 
an  ore  of  54 J  per  cent,  lead  and  $48  11  silver,  as  it  can  be  taken  forth- 
with from  tiie  mine.  This,  however,  may  be  improved  by  assorting  in 
mining  (causing  a  probable  loss  of  15  per  cent,  of  the  ore)  to  (jo  per  cent, 
lead  and  $60  silver  per  ton. 


172       MINING   STATISTICS   WEST   OF   THE   KOCKY   MOUNTAINS. 

The  entire  excavations  made  at  the  mine  represent  8,313  cubic  feet, 
and  as  the  work  now  stands  to  view  two-fifths  ore-yield  of  the  above- 
stipulated  quality  (from  55  to  64  per  cent,  lead  and  $45  to  $60  silver 
value)  to  three-fifth  waste,  may  be  depended  upon. 

The  company  have  extracted  95  tons  of  selected  ore  now  piled  on  the 
dump,  of  63  per  cent,  lead  and  $56  54  silver  per  ton,  and  about  200 
tons  of  ore,  which,  when  assorted,  will  yield  probably  100  tons  of  the 
above  average.  The  company  had  one  ton  of  selected  ore  experimented 
upon  by  Mr.  Taylor  at  San  Francisco,  giving  60  per  cent,  leiid  and  biU- 
lion  of  $225  silver  value  per  ton,  which  would  represent  $135  silver  value 
in  the  ton  of  ore. 

The  Excelsior  mine  is  the  property  of  the  Excelsior  Company  of  Los 
Angeles.  It  is  situated  thirty-five  miles  by  wagon-road  in  a  northerly 
direction  from  Crystal  City,  in  the  Charlston  Mountains,  which  are  a 
portion  of  the  Mountain  Spring  Range.  The  vein  has  a  general  north- 
easterly course,  and  dips  35^  west.  It  is  bounded  on  the  southeast  by 
heavy  belts  of  grayish  sandstone,  running  parallel  with  the  vein,  and 
has  a  bluish,  compact  limestone  as  overly.  The  vein-matrix  is  princi- 
pally brownsparj  calcspar  and  quartz  occur  in  phices  subordinately. 
The  ore  is  argentiferous  galena,  accompanied  by  cop])er  ores.  Its  ele- 
vation is  5,600  feet  above  sea-level.  The  outcrop  has  been  followed  for 
70  feet  north  and  south,  stands  in  bold  relief  from  2  to  4  feet  in  width, 
and  carries  $75  silver  value  per  ton.  combined  with  30  per  cent.  lead. 
The  ore  is  not  as  rich  in  lead,  and  tne  character  of  the  vein  is  entirely 
different  from  that  of  the  Comet.  It  does  not  carry  a«  much  antimony, 
less  blende,  and  copper  takes  the  place  of  the  iron  of  the  Comet.  The 
vein  shows,  besides  smaller  seams,  a  width  of  If  feet  of  ore  lying  near  and 
running  parallel  with  the  foot- wall,  widening  and  narrowing  in  places. 
An  assorted  sample  of  this  gave  47  per  cent,  lead  and  $94  72  silver  value 
per  ton.  The  mine  ha©  been  opened  by  a  horizontal  cut  of  55  feet  in  length, 
with  the  intention  to  cut  the  vein  at  right  angles  to  its  walls ;  but  this 
has  not  yet  been  accomplished.  A  few  tons  of  good  ore  have  been  ex- 
tracted, and  the  entire  work  done  looks  promising  for  the  future. 

The  two  described  veins  give  the  general  character  of  the  veins  of  the 
district ;  they  all  conform  to  these  more  or  less.  Little  work  has  been 
done  so  far,  and  the  district  has  as  yet  not  given  any  yield,  as  it  is  but 
in  its  infancy. 

The  facilities  for  working  the  mines  are  good ;  most  of  them  can  be 
attacked  by  tunnels.  Iron  and  copper  ores,  desirable  material  for  flux  in 
smelting,  are  plenty  in  the  vicinity ;  and  at  Crystal  City  exists  a  bed  of 
clay  containing  no'  iron,  little,  if  any,  lime,  and  is,  therefore,  an  excel- 
lent fire-brick  material. 

In  order  to  give  an  approximate  idea  of  the  actual  worth  of  the  dis- 
trict, I  subjoin  an  estimate  of  the  cost  of  raising  and  treating  12  tons  of 
ore,  worked  and  extracted  under  the  present  circumstances.  Twelve  tons 
of  ore  can  be  extracted  in  twenty-four  hours  by  four  men.  Taking  the 
above  estimated  average  of  $48  11  silver  value  with  54^  per  cent,  of  lead, 
t.  e.,  the  ore  unassorted,  we  have — 

A.  Cost  of  mining : 

Seven  hands  in  all,  at  $4 $28  00 

Bough-assorting  on  dump,  at  $1 12  00 

Timbering,  tools,  &c.,  at  75  cents  per  ton 9  00 

Transportation  to  smelt- works  at  Crystal  City,  at  $3  per  ton ...  36  00 

Total  cost 85  00 

equal  to  $7  09  per  ton. 


CONDITION    OF   MINING   INDUSTRY — NEVADA. 


173 


B.  Cost  of  beneficiation : 

Extra  assorting  at  the  smelting  works,  (if  necessary,)  at  $1  per 

ton  $12  00 

Crushing  the  ore  in  a  Blake's  crusher,  at  $2  per  ton 24  00 


Wear  and  tear  of  machinery,  furnace  repairs,  at  $3  per  ton 

Two  galemadores,  each  6  tons  capacity : 

Labor,  four  hands,  at  $5 $20  00 

Three  cords  fuel,  at  $4 12  00 

Stack  furnace,  12  tons  capacity : 

Labor,  four  hands,  at  $6 24  00 

264  bushels  of  coal,  at  16  cents 42  24 


36  00 


32  00 


m  24 
Extra  labor  at  smelting  works,  four  hands,  at  $4 16  00 

Total   186  24 


Cost  of  beneficiation,  therefore,  $15  52  per  ton. 

If  smelting  is  carried  on  properly,  at  least  80  per  cent,  of  the  assay 
value  of  the  lead  and  90  per  cent,  of  the  silver  value  ought  to  be  ob- 
tained, representing,  therefore,  43.4  per  cent,  lead  and  $43  29  silver 
value.    We  would  have,  therefore,  from  12  tons — 


5  tons  416  pounds  of  lead, 

say  at3  cents  per  pound.  $312  48 
619.48  dollars  in  silver. . .     519  48 


Total 831  96 


Cost  of  mining,  at  $7  09.     $85  08 
Cost  of   beneficiation,  at 
$15  52 186  24 


Total.. 271  32 


Therefore,  a  profit  at  the  mine  of  $560  64  from  12  tons  of  ore.  At  pres- 
ent these  5  tons  416  founds  bullion  have  to  be  shipped ;  we  have,  there- 
fore, still  to  deduct : 

Freight  to  Los  Angeles,  at  3 J  cents  per  pound $367  00 

Freight  from  Los  Angeles  to  San  Francisco,  at  ^  cent 52  50 

C  10  per  cent,  in  lead,  (1041.6  pounds,) 

Loss  in  refining  bullion,  }     at  3  cents 31  24 

(  2  per  cent,  in  silver  value 10  38 

Assay  charges  on  bullion,  tax,  etc.,  2^  per  cent.,  (of  790.35  dol- 
lars   19  76 

Total 480  87 

To  sum  up,  we  have  or  12  tons  of  ore : 

Cost  of  mining $85  08 

Cost  of  smelting , •. 186  24 

Cost  of  transportation,  etc 480  87 

Total 752  19 

against  value  of  5  tons  416  pounds  bullion,  total,  $831  96;  leaving  a 
profit  of  $79  77  from  mining  and  smelting  12  tons  of  ore. 

The  above  description  and  estimates  show  that  with  economy  and 
energy'  lucrative  mining  operations  can  be  carried  on  in  the  district,  not 
perhaps  at  first  with  such  magnificent  results  as  many  not  acquainted 
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with  the  facts  which  now  exist  in  favor  of  and  against  the  district 
would  at  first  suppose,  but  with  sufficient  profit  to  justify  investment 
of  capital. 

It  is  quite  probable  that  actual  practical  demonstration  in  future  may 
prove  my  estimate  in  regard  to  the  representation  of  the  quality  and 
quantity  of  the  ores  too  low,  but  I  have  i)urposely  abstained  from  all 
flattery,  and,  on  the  contrary,  undeiTated  the  facts.  The  wealth  is  there: 
the  district  is  new ;  transportation  is  very  high,  but  this  will  be  reduced 
in  time ;  and  when  smelting  is  once  taken  up  with  only  half  the  energy 
with  which  amalgamation  was  taken  in  hand  by  the  western  people, 
such  districts  as  Yellow  Pine  will  stand  among  the  foremost  in  rank. 

Tem  Piute  district  is  about  one  hundred  miles  almost  due  south  of 
Hamilton ;  by  the  road  now  traveled  it  is  one  hundred  and  forty  miles. 
This  road  passes  by  the  Current  Creek  and  Blue  Eagle  Kanch. 

The  general  prospect  of  mines  in  this  district  is  very  fair,  and  great 
confidence  in  them  is  felt  by  the  owners.  The  McKenzie  claim,  worked 
by  Judge  Thompson,  has  about  150  tons  of  first-class  ore  on  the  dump, 
and  work  is  still  progressing  in  good  earnest.  The  opening  from  which 
ore  has  been  taken  during  the  past  season  is  an  open  cut  nearly  40  feet 
wide,  and  now  in  about  50  feet.  The  ore  on  the  dumj)  is  reported  to 
assay  from  $100  to  $300.  A  tunnel  will  be  started  in  from  this  open 
cut  and  then  work  can  go  on  without  hinderance  by  the  weather.  The 
Monroe  is  sinking  an  incline ;  the  ledge  is  12  to  15  feet  wide,  with  a  pay- 
streak  of  3  feet.  Twenty  tons  of  ore  of  a  quality  similar  to  that  of  the 
McKenzie  are  out.  The  Amazon  is  being  tested  from  an  open  cut.  The 
ore  is  about  the  same  as  in  the  above-mentioned.  It  is  easily  worked, 
two  men  taking  out  a  ton  and  a  half  in  a  day.  The  liattler  shows  a 
high  grade  of  ore,  and  Judge  Thompson  intends  soon  to  open  it. 
McMurry  is  working  the  Incas  and  Santa  Cruz.  All  owners  of  mines 
are  satisfied  that  at  an  early  day  they  will  be  able  to  make  a  showing  of 
ore  on  the  dumps  sufficient  to  encourage  the  erection  of  a  mill  to  v;ork 
the  supply  of  ore  believed  to  exist  in  the  mountain.  At  present,  no 
mill  can  be  reached  conveniently.  The  Crescent  Mill  is  expected  to  be 
ready  to  start  up  about  the  1st  of  February,  1871.  It  is  a  ten-stamp 
mill  situated  fifteen  miles  from  the  Tem  Piute  mines,  in  the  direction  of 
Pahranagati  At  Ticapoo  Springs,  eight  miles  from  the  mines,  there  is 
enough  flowing  water  to  drive  a  twenty-stamp  mill,  and  in  the  vicinity  is 
plenty  of  wood — cedar  and  nut-pine. 

Besides  the  aboved-named,  the  Savage,  Silver  Peak,  Blue  Eagle, 
Demerara,  and  several  other  mines  have  been  opened  to  a  small  extent, 
principally  for  the  purpose  of  getting  enough  rich  rock  out  to  ship  for  a 
test.  A  vast  number  of  ledges  lie  entirely  idle  for  want  of  facilities  for 
reducing  the  ores. 

I  have  no  information  as  jet  in  regard  to  the  operations  of  the  Hyko 
Company,  at  Pahranagat,  during  the  year,  but  my  impression  is  that  no 
work  of  any  consequence  has  been  done. 

The  following  are  the  returns  of  the  mines  in  Lincoln  County  during 
the  year  ending  June  30,  1870.  They  were  kindly  furnished  me  by  Mr. 
N.  H.  Carlow,  the  county  assessor : 


CONDITION   OF  MINING  INDUSTRY — NEVADA. 


175 


Name  of  lode. 


Quarter  ending  December  31,  1869. 


Savage  

Silver  Peak 
Blue  Eagle. 
Denierara . . 
Balbec 


Virgin  Silver. 


Santa  Rita. 
Springer  ... 
List 


Crescent. . 
Bichmond 
Massillon  . 
Highland  . 
Burke 


Quarter  ending  March  31,  1870. 


Service 
Pioclie . 
Burke  . 


Quarter  ending  June  30,  1870. 


Illinois 

Sunny  South. 

Burke 

Pioche 


Mining  district. 


Tern  Piute. 

do  ... 

do  ... 

, do  ... 

do  ... 


Pahrauagat  Lake. 


do 
do 
do 
do 


Ely 


do 
do 
do 


Tem  Piute. 

Ely 

do  :.. 


Number  of 
tons. 


Tons.   Lbs. 

3  i,eoo 

4  i,h:^ 

757 

1        954 

7    1,123 

1,309 

1, 720 


1 
3 
50 
1 
1 

13 


2 

47 

400 


.374 

973 

0 

1,435 

308 

7H7 

1,000 


1,000 
0 
0 


Pahranagat  Lake . 

Ely 

do 

do 


46        200 
8    1,218 
600 
*75 


Value 
per  ton. 


18 
96 


S86  31 

174  04 

204  82 

131  31 

314 

87 

233  58 

202  31 

99  25 

38  40 

110  43 

74  52 

44  92 

123  95 


152  70 

194  03 

50  00 


34  77 

74  08 

55  00 

500  00 


*  Shipped  to  San  Francisco  by  Meadow  Valh?y  Mining  Company ;  estimated. 

The  census  reports  2,985  iiibabitants,  23  of  whom  are  Chinese,  in 
Lincoln  County.  In  this  is  included  the  Mormon  fanning  population  of 
the  Rio  Virgin,  Los  Vegas,  Overton,  St.  Joseph,  St  Thomas,  West  Point, 
and  smaller  places,  which  numbers  762  souls,  leaving  a  population  of 
2,223  for  the  mining  districts. 

ESMERALDA  COUNTY. 

Attempts  have  been  made  during  the  year  to  revive  operations  in  this 
county,  a  number  of  San  Francisco  capitalists  having  interested  them- 
selves in  the  district.  Ko  reports  of  their  success  have  been  received. 
The  Red  Mountain  gold  mines  have  produced  a  considerable  amount  of 
bullion,  but  their  condition  is  substantially  as  described  in  my  last 
report.  The  company's  mill  will  be,  it  is  said,  still  further  enlarged, 
and  some  further  improvements  for  cheapening  the  transportation  of 
ores  are  required,  as  the  cost  of  keeping  mules  in  that  desolate  region 
is  very  burdensome.  The  mill,  which  now  contains  forty  stamps,  pro- 
duced about  $100,000  during  the  year  ending  June  1,  1870.  The  total 
product  of  the  county  for  the  same  period  was  reported  to  the  Census 
Bureau  as  $595,000,  in  wliich  the  following  sums  from  different  mills 
are  included:  Keene,  $50,000;  Tombs,  $60,000;  Pioneer,  $40,000; 
Willson,  $100,000;  Wide  W^est,  $20,000;  Young,  $40,000;  Johnson, 
$35,000;  Wheeler,  $50,000;  Greenback,  $50,000 ;  and  Bourse,  $50,000. 
The  principal  mines  worked  besides  those  already  mentioned  were  the 
Gold  Mountain,  Morgan,  Del  Monte,  Snow  Squall,  Pocahontas,  McCor- 
mick,  Black  Sulphuret,  and  J^lack  Jack,  of  which  the  latter  produced 
$30,000  worth  of  ore,  and  the  rest  from  $5,000  to  $10,000  each. 


176     MINING  STATISTICS  WEST   OF   THE   ROCKY   MOUNTAINS. 


CHAPTER  III. 


OBEOON. 

The  reports  from  the  mining  districts  of  Southwestern  Oregon  are 
extremely  meager.  In  Jackson  County  there  were  many  placer-claims 
operated  during  the  year,  but  they  p^id  but  poorly,  the  average  yield 
from  some  fifty  of  the  principal  claims  being  but  $3  per  day  per  hand. 
Wages  are  $50  per  month,  and  other  expenses  absorb  the  remaining 
margin.  The  industry  is  falling  mainly  into  the  hands  of  Chinamen, 
who  conceal  as  far  as  possible  both  their  expenses  and  their  profits. 

In  Coos  County  there  has  been  some  successful  placer-mining.  The 
Pioneer  Company,  Colonel  John  Lane,  superintendent,  produced  some 
$12,000  during  the  year  ending  July  1,  1870.  Placer-mining  along  the 
beaches  of  Northern  California  and  Oregon  has  also  been  continued, 
and  the  yield  is  reported  at  $10  per  day  per  hand  for  a  small  number 
of  men  and  for  a  precarious  season.  Stoppages  and  other  expenses 
reduce  profits  to  a  low  figure.  It  is  found,  moreover,  that  these  beach 
deposits,  though  apparently  renewed  after  storms,  high  tides,  &c.,  are 
not  inexhaustible,  but  may  be  gradually  worked  out  like  any  others. 
This  naturally  follows  from  their  origin,  which  is  undoubtedly  the 
quartz  veins  of  the  Coast  Eange. 

Of  quartz-mining  in  this  part  of  the  State  I  have  nothing  to  report 
this  year.  A  few  enterprises,  alluded  to  in  a  former  report,  have  been 
feebly  pushed,  but  the  extent  of  operations  has  not  been  such  as  to 
warrant  me  in  causing  a  special  examination  to  be  made.  I  am  under 
obligations  to  Mr.  Samuel  C.  Mills,  agent  of  Wells,  Fargo  &  Co.  at 
Portiand,  for  the  following  figures  of  express  shipments  of  bullion  for 
1870 : 


January $108, 300 

February 98, 000 

March 18, 400 

April 88, 800 

May 43, 500 

June 165, 700 

July 170, 400 

August 168,700 

September 151, 900 

October 152, 100 

The  treasure  shipments  of  Wells,  Fargo  &  Co.  in  previous  years  have 
been  as  follows : 


November $169, 200 

December 212, 800 

Total 1, 547, 800 

Private    hands,    (esti- 
mated)       250,000 

Total  from  Portland ...  1, 797, 800 


1864 $6,200,000 

1865 5,800,000 

1866 5,400,000 


1867 $4, 000, 000 

1868 3,037,000 

1869 2, 559, 000 


The  reduction  in  the  product  of  gold  is  not  so  great  as  here  appears, 
since  the  diversion  of  the  bullion  from  Eastern  Oregon  to  other  routes, 
and  the  transmission  of  considerable  quantities  in  private)  hands  or 
through  bankers,  (in  1868  $640,850,  and  in  1869  $419,657,  by  a  single 
house  in  Portland,)  account  for  much  of  the  diminution. 

I  estimate  the  production  of  Oregon  and  Washington  (very  little 
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gold,  however,  liaving  come  during  1870  from  the  latter  Territory)  at 
$3,000,000,  the  same  as  last  year,  according  to  the  latest  statement  in 
my  report,  on  page  205,  which  corrects  the  estimate  of  84,000,000  in  my 
introductory  letter.  The  reason  of  this  and  other  similar  discrepancies 
is  explained  elsewhere. 

As  I  have  indicated,  the  principal  mining  industry  of  the  precious 
metals  in  Oregon  i^  now  to  be  found  in  the  eaistem  part  of  the  State,  on 
both  sides  of  the  Blue  Kange. 

Meager  returns  from  Canon  City  and  neighboring  districts  indicate  a 
somewhat  increased  production,  though  mainly  by  reason  of  the  influx 
of  Chinese,  who  succeed,  by  purchase  in  most  cases,  to  the  claims  for- 
merly worked  by  the  whites,  and  who,  by  their  superior  patience  and 
economy,  continue  the  production  of  gold  in  many  localities  where  it 
would  otherwise  cease.  It  is  very  difficult,  however,  to  ascertain  the 
amount  of  production  from  such  sources.  Thus  the  reports  from  sixty 
four  placer-claims  in  Grant  County,  eleven  of  which  are  worked  by 
white  men  with  paid  labor,  and  the  remainder  by  Chinese  owners,  show 
for  the  former  a  yield  of  $4  per  day  per  hand,  and  for  the  latt^^r  only 
$1  30.  There  is  no  doubt  that  the  Chinese  have  in  this  case  concealed 
the  actual  amount  of  their  production,  reporting  an  aggregate  of  about 
$126,000,  when  the  true  amount  must  have  been  at  least  twice  as  great. 
Some  of  the  claims  worked  by  whites  yield  during  the  season  $10,000 
or  $12,000.  I  have  not  heard  of  any  (jases  during  last  year  in  which 
single  claims  have  exceeded  the  latter  figure. 

Hydraulic  mining  ha«  been  carried  on  to  some  extent  in  Upper  Canon^ 
Maryville,  Olive  Creek,  and  Quartz  Gulch  districts,  and  especially  at 
Granite  Creek,  where  six  claims  were  reported  in  June,  1870.  The 
average  season  is  b<^tween  four  and  five  months;  the  average  wageSy 
$4  per  day  for  white  labor;  and  the  average  yield,  $8  per  day  per  hand. 
Among  the  larger  operations  are  those  of  Thompson  &  Co.,  near  Mary- 
ville, producing  about  $10,000  in  nine  months  with  four  men ;  Dick 
Eagan  &  Co.,  Granite  Creek,  ten  men,  three  months,  $10,000;  W.  H. 
Clark,  Upper  Caiion,  three  men,  two  months,  $8,000. 

Quartz-mining  has  made  but  little  progress  since  my  last  report. 
The  Prairie  ]3iggings  mine,  therein  described,  has  been  worked  some- 
what, and  reports  a  product  of  about  $10,000  for  the  year  ending  June, 
1870.  The  quartz  is  of  low  grade,  but  very  abundant  and  cheaply 
rained  and  milled.  Quartz-mining  operations  by  the  John  Day  Com- 
I)any  and  others  in  Elk  district  are  spoken  of  as  highly  promising,  but 
have  not  yet  attained  to  a  regular  production. 

This  part  of  Oregon  suffers  from  imperfect  and  costly  communication 
with  commercial  centers.  There  is  a  good  road  from  Cafiou  City  to  the 
Dalles,  and  another  (now,  I  believe,  disused)  to  Boise ;  but  the  trans- 
portation of  the  mails  exclusively  by  way  of  Umatilla  ha«  left  the  set- 
tlements on  the  John  Day  and  its  tributaries  stranded,  as  it  were.  The 
discontinuance,  since  the  Indian  war,  of  the  military  posts  in  this 
region  has  deprived  the  farmers  of  the  fertile  bottom-lands  of  their 
best  market,  and  checked  to  some  extent  the  further  development  of 
agriculture.  A  greater  activity  and  progress  may  be  observed  on  the 
east  of  the  Blue  Range,  in  Baker  and  Union  Counties. 

I  am  indebted  to  Mr.  E.  W.  Reynolds,  agent  of  Wells,  Fargo  &  Co. 
at  Baker  City,  for  much  of  the  following  information  concerning  the 
operations  of  1870  in  that  part  of  Oregon  : 

The  shipments  of  Wells,  Fargo  &  Co.  from  Baker  City  for  nine  months 
of  1870  averaged  $50,000  per  month  of  gold  dust  and*^  bullion,  and  the 
amount  carried  out  of  the  country  in  private  hands  may  safely  be  put  at 

H.  Ex.  10 12 
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810,000  a  month  for  that  period.  For  the  three  months  of  comparative 
inactivity  $20,000  per  month  will  cover  both  express  and  private  ship- 
ments. The  total  shipments  of  gold  from  Eastern  Oregon,  exclusive  of 
Canon  City  and  other  districts  west  of  the  Blue  Range,  amount  there- 
fore for  1870  to  $600,000.  The  following  items  refer  to  the  different  dis- 
tricts here  included,  with  regard  to  which  my  last  report  may  be  con- 
sulted for  particulars  of  location,  etc. : 

Poculiontas  district, — The  placer-mines  of  this  district  have  done  very 
well,  considering  the  dry  season,  and  a  number  of  rich  discoveries  have 
been  made  in  the  way  of  quartz  lodes.  Among  these  the  Gunboat  lode 
is  perhaps  the  most  prominent.  It  was  discovered  beneath  a  gulch 
deposit  after  the  auril'erous  dirt  had  been  washed  off.  The  surface-rock 
is  reported  to  be  worth  $100  per  ton;  a  lot  crushed  at  the  Ruckel  mill, 
Baker  City,  containing,  it  is  said,  much  wall-rock,  yielded  $30  per  ton. 
Messrs.  Simonton  and  Olds  are  about  to  remove  the  Humboldt  Mill  from 
Eagle  Creek  to  the  vicinity  of  the  Gunboat  lode.  This  is  a  steam-mill 
of  twenty  stamps,  and  will  run  on  custom  rock.  In  the  same  clistrict 
the  Young  America,  (4  feet  wide,  decomposed  quartz,)  Stonewall  Jack- 
son, Kelley,  and  other  lodes  promise  to  yield  fair  milling  ore. 

Axihurn. — Placer-mining  in  this  once  famous  district  has  not  been  very 
lively  during  the  year,  judging  from  the  business  of  the  Auburn  Canal 
Company,  which  sold  but  little  water.  The  large  amount  of  gulch- 
mining  heretofore  done  in  this  neighborhood,  however,  has  left  the  caiions 
in  excellent  condition  for  the  discovery  of  quartz  lodes,  and  accordingly 
I  am  not  surprised  to  learn  that  several  promising  veins  have  been 
Ibund.  One  of  these,  the  Oro  Fino,  about  half  a  mile  from  Auburn, 
promises  exceedingly  well.  It  is  owned  by  E.  M.  White  &  Co.,  and  has 
iilready  been  opened  to  the  depth  of  104  feet,  showing  a  vein  of  18  inches, 
carrying  free  gold  in  white  and  decomposed  quartz. 

Fort  Sumter^  Granite^  and  Olive  Creek  districts^  in  Grant  County,  all 
•  did  well  in  placer-mining  during  1870. 

Humboldt  Basin  has  suffered  some  from  the  dry  season,  but  has  pro- 
duced pretty  well,  having  been  blessed  by  a  considerable  .iiiHux  of 
Chinese  from  other  districts. 

Amelia  City  appears  to  have  fallen  off  somewhat,  but  will  doubtless 
revive  when  the  completion  of  the  El  Dorado  ditch  furnishes  an  abundant 
supply  of  water. 

£1  Dorado  or  Shusta*  district  promises  to  become  this  year  one  of  the 
most  important  in  Eastern  Oregon.  The  ditch  commenced  by  Carter 
.  and  Packwood  has  been  sold  to  a  Chicago  company,  which  has  enlarged 
it  to  8^  feet  on  the  top,  G  feet  at  the  bottom,  and  3  feet  in  depth,  thus 
giving  it  a  capacity  of  over  3,000  inches.  Fifty-two  miles  of  it  have 
been  already  completed,  and  it  is  expected  that  thirty-nine  miles  more 
will  bo  constructed  this  spring,  bringing  into  camp  the  waters  of  the 
Malheur  and  Burnt  Kivers,  and  furnishing  an  unfailing  supply  to  a  large 
area  of  rich  placer-ground.  The  mines  of  Malheur  City  and  Amelia 
City  will  be  supplied  from  this  ditch.  The  name  of  the  company  is  the 
Malheur  and  Burnt  River  Consolidated  Ditch  and  Mining  Company ;  the 
president  is  Mr.  B.  D.  Buford,  Rock  Island,  Illinois;  and  the  8Ui)erin- 
teudent,  Mr.  J.  II.  Johnson,  El  Dorado,  Oregon.  The  company  runs  two 
stores,  receiving  goods  direct  from  Chicago. 

Fagle  Creek^  Cooster^  or  Koester  district  has  an  excellent  prospect  for 
the  future.    There  are  no  new  developments  reported  in  quartz-mining ; 


*  8ec  my  report  of  last  year,  i)p.  2*2^,  2*29.     Ou  the  former  page  Sba«ta  is  miscalled 
Sparta,  by  a  tyiwgrapliical  error. 
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but  the  great  hinderance  to  the  placer-mines,  the  scarcity  and  dearuess 
of  water,  is  in  a  fair  way  of  removal.  Messrs.  Packwood  and  Stewart, 
of  the  old  Burnt  liiver  Ditch  Company  of  Eldorado,  have  surveyed  a 
ditch  to  bring  the  Eagle  Creek  water  twenty-one  miles  into  Koester  dig- 
gings. It  will  be  completed  next  September,  at  a  cost  of  about  850,000 ; 
and  it  is  believed  that  it  will  afibrd  facilities  for  a  largely  increased 
production  of  gold  from  the  placers  of  this  part  of  Union  County,  which 
are  known  to  be  extensive  and  valuable.  Blue  Gulch,  Horn  Gulch, 
Maiden  Gulch,  Red  Gulch,  and  other  localities  have  given  high  returns 
to  prospectors,  the  report  being  ''  50  cents  to  three  pans  of  dirt."  The 
go!d  is  of  fine  quality. 

The  old  liuckel  or  Union  mine  (see  my  report  of  last  year,  p.  230)  is 
now  worked  by  Messrs.  Brown  and  Virtue.  They  have  sunk  a  shaft 
from  the  lowest  tunnel  level,  over  50  feet,  and  intend  to  go  to  a  depth  of 
200,  drifting  east  and  west  at  100  feet.  The  presence  of  water  has  ne- 
cessitjited  the  introduction  of  a  pump,  which  is  worked  by  a  one-horse 
whim.  The  ledge  is  20  inches  wide  at  the  bottom  and  is  dipping  north. 
The  quartz  is  somewhat  easier  to  extract  than  it  was  in  the  upper  levels. 
The  shaft  is  G  feet  by  9.  These  workings  are  on  the  Rocky  Fellow, 
which  was  the  vein  principally  worked  by  Colonel  Ruckel,  though  the 
Union,  which  is  probably  a  branch,  has  yielded  well.  It  will  be  seen 
that  operations  at  this  mine  are  confined  mainly  to  preparation  of  new 
stoping- ground,  as  might  be  expected  from  the  condition  of  the  work  as 
described  in  my  last  report.  The  foregoing  particulars  are  received 
from  Mr.  A.  H.  Brown,  one  of  the  present  proprietors : 

Rye  Valley  district  has  done  as  well  as  the  dry  season  would  permit 
in  placer-mining.  Some  little  prospecting  for  quartz  has  been  done,  and 
partial  success  rewarded  the  labors  of  the  seekers — W.  Green  having 
discovered  a  small  vein  of  gold-bearing  quartz  in  the  vicinity  of  ''  Hum- 
phrey's Gulch, "  which  prospects  well.  This  gulch  has  remunerated  the 
placer-miners  engaged  there  for  a  number  of  years,  and  perhaps  this 
discovery  may  lead  to  a  more  extensive  exploration  of  that  locality,  pos- 
sibly unearthing  the  soiu'ce  from  whence  these  placer-claims  have  been 
fed.      ' 

Little  attention  for  the  past  year  has  been  paid  to  the  numerous  rib- 
bon silver-bearing  veins  discovered  in  the  district.  The  presumed  rea- 
son lies  in  other  and  more  pressing  pursuits  of  the  locators.  What  little 
work  has  been  done  has  rewarded  the  prospectors  by  disclosingore  which, 
by  assay,  yields,  in  some  cases,  as  high  as  8572  per  ton.  The  Monu- 
mental, Green  Discovery,  Mountain,  Washington,  and  Rising  Sun  gave 
flattering  indications.  VVith  the  exception  of  the  two  first-named  veins, 
however,  the  large  number  of  the  locations  in  each  company  has  been 
a  serious  drawback  to  development.  But  the  time  is  drawing  near 
when,  by  law,  the  greater  portion  of  these  locations  are  declared  vacant 
through  non-performance  of  work  5  and  it  is  hoped  the  claims  will  pass 
into  more  energetic  hands. 

About  30,000  feet  of  lumber  for  the  Rye  Valley  Bed  Rock  flume  was 
on  the  ground  last  December,  and  it  was  expected  that  work  would  be 
commenced  on  that  undertaking  when  the  season  permitted. 

The  following  account  of  the  early  settlement,  character,  and  present 
development  of  the  mines  of  Union  and  Baker  Counties  was  prepared 
by  Mr.  W.  H.  Packwood,  of  Baker  City : 

lu  the  faU  of  1861  Mr.  Griffin  and  party  of  men,  in  prospecting  in  the  Bine  Mountain 
Range,  discovered  what  is  known  as  Griiiin  Gulch,  a  tributary  of  South  Powder  River. 
The  gold  found  was  coarse,  and  in  sufficient  quantities  to  warrant  them  in  locating 
f  jr  mining  purposes.    At  that  time  the  only  settlement  east  of  Blue  Mountains — I  might 
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pay  in  Oregon  south  to  the  California  line,  and  eastward  to  Snake  River — was  that  oi 
^Ir.  B.  lirown  and  a  few  others,  in  Grand  Ronde  Valley,  for  grazing  purposes.  George 
AV)bott  and  two  or  three  other  men  had  started  beef-cattle  from  rniatilla  Valley  lor 
Salraon  River  rnine^,  bnt  were  driven  back  from  Snake  River  to  Grand  Ronde  Valley 
by  the  Indians  and  snow.  Here  they  wintered  their  cattle  without  any  loss,  and  l>e 
it  remembered  this  was  the  most  destructive  winter  for  cattle  since  the  first  settle- 
ment of  Oregon.  To  get  supplies  to  Griffin  Gulch  the  miners  ha<l  to  go  to  Walla- 
AValla,  or  the  Dalles,  a  distance  of  one  hundred  and  fifty  to  two  hundred  and  fifty 
miles. 

As  soon  as  the  fact  that  paying  gold  mines  had  been  discovered  on  the  waters  of 
Powder  River  had  become  known,  Mr.  Abbott  drove  the  cattle  designed  for  Salmon 
River  to  Blue  Cafion,  where  Auburn  now  stands,  which  had  been  found  by  Mr.  Kirk- 
patrick,  George  Hall,  and  others.  Blue  Cafion  was  distant  from  the  Discovery  or  Grif- 
fin Gulch  about  four  miles.  The  character  of  the  gold  found  was  excellent,  from  tine 
grains  to  nuggets  weighing  from  one  to  three  and  more  ounces.  Mr.  Abbott  believed 
that  a  new  and  valuable  gold-field  was  discovered  here,  and  going  to  the  Dalles, 
together  with  Mr.  Knight,  bought  and  shipx^ed  some  goods  by  pack-traiu  for  Blue 
Canon.  Mr.  Du  Gay  also  arrived  with  goods  about  the  same  time ;  Messrs.  Cranston, 
Moore,  Norcross,  and  others  soon  followed  with  goods.  Before  and  after  all  these, 
miners  from  every  point  of  the  compass  came  pouring  in,  ready  for  anything  new  iu 
the  way  of  mining.  The  town  of  Auburn  was  laid  out  in  lots  about  June  l6,  186*2. 
Mr.  J.  W.  Peters  and  Knight,  Abbott  &  Packwood,  had  buildings  up  for  •  stores,  and 
moved  from  their  tents  into  them  before  the  4th  of  July  following.  The  pO]>nlatiou 
in  that  vicinity  dependent  for  supplies  from  Auburn  was  not  less  than  from  three  to 
four  thousand  persons  by  September  of  the  same  year.  At  one  time,  in  1662  and  1863, 
Auburn  lia<l  forty  stores  and  siiloons.  There  was  a  large  numlier  of  emigrants  from 
the  States  that  year  for  Salmon  River  and  Oregon.  A  large  proportion  of  these  re- 
mained in  the  vicinity  of  Auburn  and  Powder  River  Valley. 

Auburn  is  justly  entitled  to  be  called  the  mother  of  mining  camps  in  Eastern  Oregon 
and  Western  Idaho.  From  Auburn  prospecting  parties  were  fitted  out  and  the  coun- 
try explored  in  every  direction.  Gnmes's  party  discovered  Grimes's  Creek  ;  in  fact, 
the  great  liois<i  Basin.  Ross  Smith,  Jack  Long,  and  others  found  Granite  Creek,  and 
laid  out  the  town  of  Independence  on  this  creek  about  July  4,  1862.  Cafion  City  was 
largely  s«*ttled  by  Auburnit«s.  The  Owyhee  mines  were  the  result  of  discoveries  made 
by  Uncle  Tom  Turner's  party  in  search  of  Sinker  Creek,  and  by  a  party  from  Idaho 
which  discovered  Reyn*)las  and  Jordan  Creek.  During  this  time  but  little  work,  per- 
manent in  its  character,  was  done,  miners  being  generally  on  the  hunt  for  strikes,  or 
a  V)ig  thing.  They  did  not  begin  to  look  for  claims  yielding  under  eight  to  sixteen 
dollars  per  day  i>er  hand  until  about  1804.  On  the  contrary,  each  miner  seemed  to  be 
determined  to  expend  his  last  dollar  before  locating.  At  the  same  time  every  miner 
brought  with  him  his  peculiar  ideas  of  a  mining  country,  formed  in  the  mines  they 
happened  to  come  from.  We  had  miners  from  Canfornia,  Australia,  Cariboo,  Florence, 
Pike's  Peak,  and  Mexico ;  but  the  surface  indications  here  do  not  precisely  resemble 
any  of  the  above-named  raining  localities.  Because  it  was  not  dry  and  barren,  as  in 
most  n>ining  districts,  the  country  remained  almost  wholly  unprospected.  There  was 
another  class,  however,  that  kept  at  work,  regardless  of  the  surface  indications  in  the 
country,  and  to  this  chiss  is  owing  almost  entirely  the  iiermanent  settlement  of  these 
two  counties  as  mining  districts.  Almost  wholly  without  other  capital  than  that  ob- 
tained from  the  ground  worked,  they  have,  in  eight  years,  demonstrated  the  fa<;t  that 
Baker  and  Union  Counties  are  both  rich,  and  almost  unlimited,  except  by  their  own 
boundaries,  as  to  the  extent  of  their  placer-mines. 

The  character  of  the  mining  country  is  this :  It  is  covered  with  a  fine,  loamv  soil, 
and  with  excellent  bunch  and  rye  grass.  In  many  places  decomposed  cjuartz  and  float 
slate,  granite  and  volcanic  rocks,  appear.  The  general  appearance  would  lead  to  the 
belief  that  the  country  has  been  under  wat«r  for  a  long  period  of  time,  and  that  large 
streams  of  water  have  crossed  the  country  in  a  ditterent  direction  from  that  in  which 
they  now  run.  In  many  places  heavy  deposits  or  channels  of  washed  gravel  have 
been  found.  The  country  is  broken  up  in  gulches,  flats,  and  hills,  fronting  on  and 
leading  into  and  surrounding  the  main  large  valleys  that  lie  on  the  present  main 
streams  of  water.  In  other  words,  the  mines  are  confined  to  the  table-lauds  and  foot- 
hills of  the  mountains.  The  depth  of  the  mining  lands  runs  from  almost  bare  bed-rock 
to  sixty  and  more  feet  deep,  and,  to  work  it  with  profit,  water  is  required  for  groiuid- 
sluicing  and  hydraulic  mining.  In  many  places  the  ground  is  sufticiently  rich  to  pay 
working  in  rockers.  The  entire  country,  up  to  this  time,  has  been  almost  wholly  de- 
l>endent  on  snow-water  for  mining  purposes,  and  the  country  is  filled,  iu  almost  every 
district,  with  what  are  here  usually  called  dry  ditches.  The  fall  of  snow  is  irregular; 
some  years  the  dry  ditches  have  water  twenty  days,  other  years  from  forty  to  sixty  days. 
There  are  some  permanent  streams  that  furnish  water  sufficient  for  large  ditches;  but 
as  tlu'se  streams  cut  well  back,  and  lie  deep  down  in  the  mountains,  long  lines  of 
ditches  are  reciuired  to  convey  them  to  the  mines,  and  to  build  long  cUtches  capital 
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must  be  obtained.  The  living  streams  available  for  ditches  are  Burnt,  Malhcnr,  and 
Powder  Rivers,  and  Eagle  Creek.  Among  the  first  ditches  built  here  were  those  of 
Conoyer  on  Powder  River,  Davidson  &  Carter's,  and  Kirkpatrick  &  Co.'s ;  for  Aulniru 
mines  the  wat«r  being  taken  from  Elk  Creek.  The  Grifiiu,  Stafford,  and  Littlefield 
ditch  from  Elk  Creek  to  Griffin  Gulch. 

W.  H.  Pack  wood,  Abbott,  Fuller,  Ward,  and  others  organized  the  Auburn  Water 
Company  in  1862,  about  September  I5th  to  20th  ;  sold  in  November  to  some  Portland 
capitalists — Messrs.  Ladd,  Brooke,  Thompson,  Ainsworth,  and  others,  who  carried  the 
enterprise  through  the  next  year.  This  enterprise  was  one  of  the  greatest  inducements 
to  the  i>ermanent  settlement  of  Powder  River  Valley,  and  the  capital  invested  by  the 
last-named  gentleman  is  almost  the  only  outside  capital  ever  invested  in  these  two 
counties, 

Packwood,  Perkins,  Statsman,  and  Kitchen  built  the  Clark^s  Creek  ditch  in  spring  of 
li^,  which  ditch  has  been  and  is  now  a  good  piece  of  paying  property.  The  Rye 
Valley  ditch  was  built  in  1864,  and  from  time  t-o  time  almost  all  the  springs  in  the 
mountains  and  streams  that  run  water  while  the  snow  lasts  have  been  improved  for 
mining  purposes.  The  main  or  living  streams  so  far  are  idle.  In  186.3,  W.  H.  Pack- 
woo<l,  Ira  Ward,  Robert  Kftchen,  and  J.  N.  Hull  organized  the  Burnt  River  Ditch  and 
Mining  Company.  This  was  an  undertaking  and  enterprise  of  first  magnitude,  and 
founded  mere  on  the  belief  as  to  the  general  existence  of  paying  gold  mines  on  the 
Burnt  River  and  Willow  Creek  mountain  sides  than  from  any  positive  knowledge  of 
their  existence.  In  the  fall  of  1864,  W.  H.  Packwood  hired  a  party  of  men  and  sent 
them  to  prospect  the  Willow  Creek  side  of  the  mountain.  They  found  from  a  color  to 
three  bits  to  the  pan,  gold  coarse  order.  They  could  find  it  in  almost  every  plfice,  in 
the  flats,  hills,  and  gulches,  in  paying  quantities.  In  the  fall  of  1863,  A.  C.  Goodrich 
ran  trial-lines  for  a  ditch.  In  1864,  Charles  Barrett,  civil  engineer,  surveyed  and  staked 
the  line  f<»r  a  ditch  from  Burnt  River  to  Shasta  Pass  or  Gap. 

Now,  to  understand  the  character  of  the  enterprise,  it  is  necessary  to  know  that  Burnt 
River  and  Willow  Creek  are  two  streams  rising  in  a  spur  of  theBlue  Mountain,  and 
running  parallel  with  each  other  a  distance  of  from  forty  to  fifty  miles,  separated  by  a 
dividing  mountain  that  rises  in  altitude  from  one  to  three  thousand  feet.  The  slopes 
of  the  divide  separate  Burnt  River  and  W^illow  Creek  from  each  other,  on  an  average, 
about  fifteen  miles.  Now,  the  object  of  the  company  in  selecting  Shasta  Pass — a  low 
gap  in  the  main  divide — was  to  run  a  line  of  ditch  in  such  manner  as  to  command 
both  sides  of  the  mountain.  By  Mr.  Barrett^s  survey,  the  dist^ance  from  Burnt  River 
to  Shasta  Pa-ss  was  found  to  be  over  eighty-eight  miles  for  line  of  ditch.  By  command- 
ing Shast4i>  Pass  as  a  terminal  point,  it  was  believed  by  the  company  that  their  line 
would  command  a  larger  extent  of  placer-mines  than  was  ever  before  commanded  by 
any  ditch  in  the  history  of  mining  in  California  or  elsewhere.  From  Shasta  Pass,  the 
ditch-line  could  be  extended  on  the  Willow  Creek  slope  a  distance  of  about  thirty 
miles  to  Snake  River.  On  the  Burnt  River  slope,  it  could  be  prolonged  sixty  and  more 
miles,  Snake  River  being  the  only  limit  to  its  extension.  After  Mv.  Barrett's  survey  in 
1864,  the  Indians  were  hostile  for  over  two  years,  so  as  to  render  life  and  property 
unsafe,  and  no  further  work  was  done  until  1867.  At  this  time  Mr.  T.  J.  Carter,  of 
Portland,  became  interested  in  the  company,  and  work  was  resumed  in  June,  1867 — 
Mr.  T.  J.  Carter,  president,  and  W.  H.  Packwood,  secretary ;  capital  stock,  ^144,000. 
In  1867, 1868,  and  1869,  the  company  completed  nearly  fifty-eight  miles  of  the  main  line, 
commencing  at  Shasta  Pass  and  running  to  water.  They  expended  over  $100,000  on 
the  work  ol  construction  in  that  time.  Their  line  of  ditch  in  these  fifty-eight  miles 
took  in  the  small  streams  fed  by  snow,  and  had  tapped  Ejist  Camp  Creek.  In  the 
spring  of  1870,  the  company  puddled  their  ditch  with  the  snow-water  and  Camp  Creek, 
and  had  water  for  sale  for  a  few  weeks  on  the  Willow  Creek  side  of  the  mountain. 
The  water  sold  by  them  realized  an  average  of  about  60  cents  per  inch  for  ten  hours'  use. 

In  the  spring  of  1869,  Mr.  Uriah  Perry,  an  old  ditch-man  in  California,  came  into 
this  country,  and  having  examined  the  mines,  and  knowing  practically  that  Burat 
River  and  Malheur  were  the  only  available  living  streams  of  water  in  Vhis  country, 
and  that  the  placers  were  extensive,  he  projected  forming  a  company  in  Iowa  an\l 
Illinois  for  the  purpose  of  securing  the  water  rights  and  mining  extensively.  He 
enlisted  Mr.  J.  H.  Johnson,  who  went  back  to  Chicago  and  there  succeeded  in  inducing 
Mr.  Buford,  of  Rock  Island,  to  come  out  and  examine  the  country.  The  result  was, 
after  some  weeks'  examination,  that  Mr.  Buford  purchascjcl  nearly  the  entire  stock  and 
control  of  the  Burnt  River  Ditch  Company's  property,  including  large  tracts  of  mining 
land,  on  liberal  terms,  fair  profit  to  seller  and  imrchaser.  Mr.  Buford,  being  a  man  of 
great  wealth,  proposed  to  double  the  size  or  capacity  of  the  ditch  constructed  by  Carter 
and  Packwood.  Their  ditch  was  designed  to  convey  and  store  up  suflicient  water  to 
furnish  about  2,000  inches  for  ten  hours.  Mr.  Buford's  directions  would  require  the 
ditch  to  be  enlarged  to  about  8  feet  top,  6  feet  bottom,  able  to  carry  water  3  feet  deep. 
Mr.  Johnson,  secretary  and  superintendent  for  the  company,  pressed  the  work  in  good 
and  bad  weather,  from  October,  1870,  to  January,  1671,  and  has  the  ditch  about  com- 
pleted to  the  size  above  named,  or  very  near  it.    A  light  wagon  or  buggy  can  be  driven 
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iu  the  ditch,  and  two  liorsemon  can  ride  through  it  abreast  comfortably.  This  company 
is  known  a8  the  Malhear  and  Burnt  River  Consolidated  Ditch  and  Mining  Comininy ; 
Mr.  Buford,  president ;  J.  H.  Johnson,  secretary;  capitiil  stock,  $1,000,000,  Mr.  Buforcl 
having  secured  the  Malheur  River  water,  this  company  now  own  and  control  all  the 
available  living  water  for  raining  purposes  in  these  district*,  to  wit :  Eldorado,  Mtdheur, 
Amelia  City,  Rye  Valley  district,  Clark's  Creek,  and  Burnt  River  Slope — say,  at  a  low 
estimate,  raining  districts  that  together  would  form  one  district  sixty  miles  long  by 
ten  to  twenty  wide. 

All  the  water  in  this  district  is  from  the  snow,  or  natural  water,  and  usually  it  only 
aftbrds  a  supply  for  a  small  number  of  claims  for  a  few  weeks.  This  is  the  largest 
ditch  in  the  State  of  Oregon,  and  will  be  one  of  the  longest  on  the  Pacific  coast  when 
completed,  as  in  time  it  will  be  extended  sixty  miles  from  Shasta  Pass.  About  thirty 
miles  more  will  finish  the  main  line  or  trunk,  and  the  company  intend  doing  that  work 
early  this  spring.  One  objection  to  long  ditches  is  loss  from  evaporation.  This  line 
of  ditch  lies  on  the  north  and  west  side  of  the  mountain,  and  has  for  feeders  on  the 
line  not  less  than  eighteen  streams  of  water  that  run  from  5  to  100  inches  each,  and 
should  more  than  make  good  all  loss  by  evaporation.  The  country  through  which  the 
line  runs  is  a  favorable  one  for  ditching,  being  a  clay  loam  and  slat«  country.  The 
ditch,  when  completed  for  running  water,  may  cost  from  two  hundred  and  fifty  to  three 
hundred  thousand  dollars.  Very  many  will  say  :  Will  the  country  and  mines  justify 
the  investment  ?  We  have  no  hesitation  in  saying  it  will  pay  for  an  investment  of 
$1,000,000  for  water  to  supply  the  named  mining  districts  by  the  owners  nsing  even  ordi- 
nary care  in  the  management  of  the  same.  Let  us  see.  The  old  company  sold  water, 
first  head,  30  cents.;  second  head,  20  cents ;  thiixl  head ;  10  cents  per  inch  ;  fourth  bead,  5 
cents.  Average  about  60  cents  per  inch  for  ten  hours.  Many  persons  may  not  under- 
stand what  we  call  in  mining,  first,  second  head,  etc.  It  is  the  same  water  firet  sold  being 
sold  over  several  times,  each  time  for  a  lower  price  than  before,  as  the  water  depre- 
ciates in  value  from  use.  In  Mormon  Basin,  and  through  Mr.  Kelly's  Ditch  at  Amelia, 
the  water  of  the  upper  camp  is  used  in  the  lower  from  twelve  to  fifteen  times.  The 
Malheur  and  Burnt  River  Ditch  Company,  when  their  works  are  completed,  can  sell  say 
4.000  inches  for  ten  hours.  Say  that  they  only  realize  for  all  uses25  cents  i>er  inch,  (they 
should  at  a  lower  estimate  realize  40  cents  to  50  cents,  as  the  water  will  be  used  over 
three  times  in  manj'  places,)  their  sales  would  amount  to  $1,000  per  day.  They  can  run 
and  sell  water  from  two  hundred  and  thirty  to  two  hundred  and  seventy  days  each  year. 
Their  current  expenses  should  not  exceed  from  fifteen  to  twenty-five  thousand  dollars 
per  year,  and  become  less  with  age  on  the  ditch.  Again,  the  question.  How  long  would 
this  lastt  The  fact  is,  the  available  supplj'  of  water  for  the  districts  named  cannot 
equal  the  demand,  and  the  water  that  can  be  obtained  will  not  sufiice  to  work  out  the 
mines  on  this  line  in  the  next  one  hundred  years. 

A  few  years  ago  a  few  men  believed  this  true ;  to-day  thousands  do.  Again,  indepen- 
dent of  selling  wat«r,  there  are  other  inducements  for  investments  in  ditches  wliich  did 
not  exist  a  few  years  ago.  In  this  case  the  one^company  owning  an  absolute  monopoly 
of  the  water  can,  if  they  desire,  purchase  at  nominal  prices  from  the  United  Stat^is 
and  others  large  tracts  of  mining  land,  and  by  them  conveying  water  so  as  to  be  availa- 
ble to  mine  tlieir  land  can  raise  its  value  immensely  ;  or,  as  in  California,  they  can 
construct  large  flumes  and  hydraulics,  mine  extensively  with  large  streams  of  water, 
so  as  to  make  the  w^ater  save  the  labor  of  men. 

Chinamen  are  in  the  country  and  can  be  hired  cheaply,  or  ground  could  be  rented  to 
them  with  water  to  work  it.  The  monopoly  a  ditch  company  has  here  gives  them  as 
absolute  a  right  to  tax  the  mines  in  some  form  or  other  as  the  Government  has  to  tax 
the  people.  Another  thing  is  this,  poor  and  rich  land  can  be  worked  now  at  the  same 
time ;  in  earlier  days  only  the  rich  land  could  be  worked  in  consequence  of  high 
prices.  Now,  however,  a  man  can  live  quite  cheaply,  labor  can  be  htul  for  $2  50  to 
$4  per  day,  where  iu  past  years  it  was  from  85  to  $8 ;  hence,  when  wat^^r  can  be 
obtained,  every  class  of  mines  can  be  worked  ;  for  it  is  a  truth  that  miners  will  mine 
ground  for  less  than  wages,  and  take  the  chance  of  more  than  wages.  The  gold  dust 
in  Eldorado,  Malheur,  Amelia,  Clark's  Creek,  and  Burnt  River  Slope  is  worth  from  ^16 
to  ."Slf^  per  ounce. 

The  largest  piece  ever  found  in  Baker  County  was  at  Gimletville,  a  small  camp  on 
Burnt  River.  It  was  worth  nearly  84,000.  Chinamen  have  both  bought  claims  at 
nouiinal  prices  and  have  paid  as  high  as  S35,tK)0  for  them.  The  comi)letion  of  the 
Malheur  and  Burnt  River  ditch  will  give  steady  and  i)ermanent  employment  to  a  large 
number  of  miners,  and  add  to  and  stimulate  the  agricultural  and  grazing  interests  of 
Baker  and  Union  Counties. 

Following  down  Burnt  River  from  the  mouth  of  Clark's  Creek  to  Snake  River,  a 
distance  of  fifty  miles,  the  river  cuts  through  the  mountain  range  that  runs  northward 
and  parallel  with  Snake  River.  So  far  as  the  river  has  been  tried,  on  the  bars  an«l 
hills,  on  and  near  the  river,  gold  has  been  found  in  paying  quantities.  In  fact,  from 
one  to  lifty  dollars  jx^r  day  have  been  made  with  the  rocker.  From  Clark's  Creek  to 
Exj)ress  Ranch;  for  twelve  miles  the  river  forms  a  caiiou.    In  x^l&^^t^ii  hundi^eds  of  feet 
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above  the  river,  bars  and  hills  are  found  that  would  pay  largely  with  water  for 
hydraulics  and  iiuuies.  Some  of  these  hills  and  bars  have  been  drifted  and  worked  in 
rockers,  and  good  returns  made  in  that  manner ;  but  as  the  gold  is  not  confined  to  the 
bed-rock,  but  found  in  all  the  dirt,  in  some  locations  20  to  60  feet  deep,  no  very  profit- 
able work  can  be  done  without  an  abundance  of  water  and  fiumes.  There  is  also  every 
reason  to  believe  that  the  bed  of  the  river  is  rich  for  at  least  twelve  miles  in  this 
ci^on.  To  open  and  work  the  bed  of  the  stream,  largo  flumes  and  derricks  would  be 
required  to  operate  successfully. 

But  few  miners  have,  singly  or  in  the  aggregate,  money  to  invest  in  carrying  on  an 
enterprise  of  this  character ;  and  before  they  would  consolidate  themselves  for  an  enter- 
prise of  this  or  any  other  kind  requiring  heavy  outlay,  they  must  first  exhaust  the 
more  easily  accessible  placers,  on  the  same  principle  precisely  that  the  shallow  placers 
were  nearly  or  quite  worked  out  before  the  hills  were  opened  in  California,  The  hills 
aud  bars  in  the  caflon  can  never  be  worked  until  the  Malheur  and  Burnt  River  Ditch 
Company  convey  water  to  work  them.  A  number  of  low-line  ditehes  are  taken  out 
and  in  course  of  construction  on  Burnt  River  below  Express  Ranch.  These  low-lino 
ditcheli  are  principally  built  by  the  miners,  small  in  size,  not  high  enough  for  hydraulic 
mining,  and  seldoip  exceed  from  one  to  three  miles  in  length.  However,  there  is  a 
ditch  company  incorporated,  with  a  large  capital  stock,  in  Chicago,  Mr.  W.  P.  Rich- 
mond, president;  Mr.  McHenry,  secretary ;  and  Mr.  Donnell,  superintendent.  Their 
object  IS  to  construct  one  or  more  large  ditch  from  the  vicinity  of  Express  Ranch,  or 
mouth  of  the  canon  just  named  above  the  ranch,  and  convey  the  water  down  over 
the  bars  and  foot-hills  for  sale  and  to  mine  their  own  land.  This  company  would  have 
a  line  of  ditch  that  "would  command  a  large  tract  of  valuable  land  for  hydraulic  aud 
ground-sluicing,  aud  their  line  of  ditches  would,  or  can  be,  extended  to  cover  gooil 
mining  land  to  Snake  River,  say  forty  miles. 

Mr.  C.  W.  Durkee,  of  Express  Ranch,  haa  also  commenced  a  line  of  ditch  out  of 
Burnt  River,  that  would  be  some  200  feet  higher  on  the  hills  than  Mr.  Richmond's  line 
of  ditch.  Both  ditches*  would  be  nearly  the  same  length,  command  the  same  country, 
with  this  exception,  Mr.  Durkee's  being  highest  on  the  mountain,  would  command  a 
large  tract  of  mining  land  lying  between  the  two  ditches.  Towering  high  ou  the 
mountain,  alwve  all  these  lines  of  ditches,  will  come  in  time  a  branch  ditch  from  the 
Shasta  Pass,  owned  by  the  Malheur  and  Burnt  River  Ditch  and  Mining  Couipany,  that 
will  lie  on  the  mountain-side  a  thousand  feet  higher  than  any  other  ditch  can  ever  go; 
and  yet  high  above  this  line  lie  Sutherland's  mines,  where,  with  snow-water  in  the 
spring  for  from  four  to  six  weeks,  men  make  what  would  be  in  the  older  States  good  pay 
for  a  year'a  labor.  Higher  still  is  the  far-famed  Mormon  Basin,  situated  on  the  summit 
of  the  mountain  and  near  the  center  of  all  the  camps  named.  Few  camps  have  been 
found  richer  than  Mormon  Basin.  I  am  reliably  informed  that  one  thousand  buckets 
of  dirt  have  yielded  as  high  as  one  thousand  dollars  in  rocking.  As  the  supply  of 
water  in  the  basin  is  very  limited,  the  mining  population  has  seldom  exceeded  from 
three  to  five  hundred  persons. 

There  are  a  number  of  small  ditcher  on  South  Powder  River,  which  enable  from  three 
to  five  hundred  Chinamen  to  make  a  living  at  mining.  Messrs.  McCrary,  Tracy, 
Ingraham,  and  others  own  a  number  of  small  ditches  on  Rock  Cre^k  and  North  Powder. 
Some  of  them  are  five  miles  long.  They  command  an  extensive  hydraulic  and  ground- 
sluicing  district,  that  pays  from  |2  to  $10  per  day  to  the  man,  with  good  water  privi- 
ledges.  In  the  foot-hills  near  Pocahontas  a  number  of  good  claims  have  been  K)und, 
the  gold  being  very  coarse.  One  piece  found  last  summer  was  worth  .^247.  Salmon 
Creek,  in  same  district,  is  opened  in  several  places,  and  fouud  good.  Distant  about 
thirty  miles  north  of  Burnt  River  country  lies  what  are  called  the  Eagle  Creek  mines, 
in  Union  County.  The  range  and  character  of  gold  is  the  same  as  in  the  Burnt  River 
country.  The  Eagle  Creek  mines  have  been  worked  with  rockers  for  some  years,  and 
a  very  large  amount  of  money  taken  from  them  in  that  way  ;  now  there  is  a  ditch 
under  construction  to  supply  the  wants  of  that  country.  The  following,  from  the 
Bedrock  Democrat  of  Baker  City,  gives  the  latest  information  on  the  subject  of  these 
mines: 

"Eagle  Creek  and  its  prospects. — ^For  some  time  past  we  have  heard  it  rumored 
that  the  constniction  of  a  large  ditch  in  what  is  known  as  the  Eji^le  Creek  country 
was  contemplated.  We  are  now  able  to  state  that  the  waters  of  Eagle  Creek  have 
been  secured,  and  thatC.  M.  Foster,  United  States  surveyor  of  mining  lands  in  Enstern 
Oregon,  has  run  trial-lines,  and  surveyed  and  staked  out  over  sixteen  miles  of  the 
main  line  of  the  ditch.  It  will  be  about  twenty-two  miles  in  length,  and  is  inteuded 
to  have  a  capacity  large  enough,  with  the  aid  of  Veserv-oirs,  to  mu  and  sell  3,0i)0  inches 
of  water  in  the  Shanghai,  Rooster,  and  Powder  River  Slope  mining  districts.  Work  ou 
the  ditch  will  be  commenced  as  early  as  April ;  if  the  weather  i)ermits,  in  March  next. 
Mr.  George  Carter  is  now  looking  for  a  good  site  on  which  to  cut  the  flume  lumber,  and 
intends  to  be  i*ea<ly  for  operations  by  the  1st  of  Apiil,  the  amount  of  lumber  Wing 
about  300,000  feet.  It  is  the  intention  of  those  enga jjed  in  the  enterprise  to  have  a 
ditch  completed  and  conveying  water  between  the  1st  of  August  aud  Stptember.    The 
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principal  part  of  the  work  on  the  ditch  will  be  let  to  two  Chinamen,  one  of  BaVer 
City  and  the  other  of  Anbum,  who  will  put  on  lM;tween  two  and  three  hnndrt^  Chi- 
namen, and  iinijih  the  ditch,  with  eai*e,  by  the  time  the  flnmes  can  be  built.  The  pro- 
je<!torH  of  the  work,  we  are  assured,  have  perfected  the  financial  arrangements,  and 
will  Hafely  carry  the  enterj»rise  through  to  completion. 

"  Me«.Hrs.  Bowen  &  Cranston,  of  this  place,  are  going  over  to  select  a  place  for  a 
store,  which  will  proljably  form  a  nucleus  for  a  town  in  that  section  of  the  country. 
They  will  take  a  number  one  selected  stock,  full  and  complete  in  every  department 
refjuired  in  a  new  mining  country.  Both  having  had  large  experience  a«  ]>ioneer  mer* 
chants  of  Auburn,  Idaho,  and  Clark^s  Creek,  they  are  certainly  well  quaiihed  for  such 
an  undertaking.  They  design  being  ready  for  trade,  in  the  new  location,  by  or  betore 
the  1st  of  next  April.  C.  M.  Foster  has  surveyed  a  number  of  mineral  land  claims  in 
tnat  country',  uncier  the  United  States  mineral  land  act — the  size  of  them  all  the  way 
from  ten  to  eighty  acres.  Quite  a  number  of  claims,  from  ten  to  forty  acres,  have  been 
located  by  some  of  our  pioneer  miners  from  Auburn — among  them  are  George  Slocum, 
D.  Moore,  C.  E.  Smith,  and  Judge  White.  The  Eagle  Creek  country,  through  portions 
of  which  this  ditch  will  be  constructed,  is  known  to  be  verj'  rich  in  aurifen^us  dej>osits; 
it  is  also  extensive.  In  gnlch,  creek,  flat,  and  hill  are  paying  gold  mines,  and  aU  now 
wanted  is  a  good  supply  of  water.  When  that  is  secured,  the  Eagle  Creek  country  will 
be  Ht'cond  to  none  for  mining  purposes  ;  and  it  will  be  equal  to  any  camp  in  Oregon. 
It  is  well  known  here  who  are  the  projectors  of  this  enterprise ;  but  as  Portland  and 
eastern  parties  desire  an  interest,  the  matter  of  incorporation  will  be  postjioned,  but 
the  work  will  be  prosecuted  without  delay  at  the  time  specified.  The  Eagle  Creek 
enterprise  and  mines  are  in  Union  County,  and  are  destined  to  add  largely  to  the 
wealth  and  po]>ulation  of  that  county.  Union  and  Baker  are  the  richest  counties  in 
Oregon  in  mineral  resources." 

W.  H.  Packwood  and  Alexander  Stewart  are  the  projectors  of  this  enterprise.  The 
cost  of  the  ditch  will  be  not  less  than  8100,000,  with  reservoirs.  They  have  a  never- 
failing  stream  of  water  from  1,500  to  2,000  inches  (miner's  measure)  as  a  source  of  sup- 
ply. After  building  about  eleven  miles,  their  sales  of  water  will  amount  to  from  !^  to 
$100  daily.  They  can  sell  all  their  water  from  two  to  five  times  and  realize  from  30  to 
40  cents  jier  inch,  and  it  is  not  unreasonable  to  believe  from  what  is  known  of  the 
extent  and  character  of  the  country  that  this  line  of  ditch  will  repay  the  entire  outlay 
in  dividends  in  one  ye^r  from  its  completion.  A  town  named  Sparta  has  been  laid  otf 
in  that  vicinity,  and  buildings  are  being  erected  for  stores,  etc.,  at  this  time,  and  num- 
bei-s  are  preparing  to  build. 

From  the  article  in  the  Democrat,  you  will  see  that  miners  are  locating  niining  lands 
in  thiH  district  under  the  United  States  mineral  laud  act.  This  is  the  fir^t  land  ever 
located  in  Oregon  in  that  way,  so  far  as  we  can  learn.  All  mining  hinds  have  been 
owned  by  squatter,  or  possessory  title  character  heretofore.  In  consequence  of  the 
manner  of  holding  under  the  old  style,  men  have  been  very  reserved  in  the  mat- 
ter of  even  taking  up,  or  investing  money  in  mining  lands,  unless  actually  prepared 
to  occupy  and  work  the  same.  Representation  is  ever  a  prominent  feature  in  the 
mines,  and  if  a  man  has  invested  thousands  of  dollars  in  land  and  fails  to  represent  it 
properly,  he  forfeits  all  title  if  any  one  should  step  in  and  represent  the  land. 

Representing  varies  in  difierent  localities.  Some  camps  require  $25  iu  labor  in  the 
year  on  or  for  each  claim  owned,  water  or  no  water.  Some  require  representing  each 
year  about  the  time  water  is  expected ;  and  if  no  water  can  be  obtaiuetl  for  mining, 
notices  are  to  be  renewed  on  boundaries,  and  claims  laid  by.  >  All  claims  re<iuire  repre- 
sentation by  actual  labor  on  an  average  one  day  in  seven  when  water  can  l>e  obtained. 

Now,  under  such  circumstances  it  is  not  a  cause  for  8uri)rise  that  outside  land — or 
land  on  which  water  can  only  be  obtained  at  great  exi>ense — should  remain  un- 
located  or  iuve^tments  made  to  bring  it  into  market  when  the  title  to  it  could  only  be 
of  a  posHeshory  character,  entailing  through  representation  each  year,  for  each  claim 
owned,  from  three  to  four  times  the  Gk)verumeut  jirice  for  same.  This  United  States 
law  will  create  a  revolution  in  title,  and  by  doing  that  representation  as  now  prac- 
ticed will  cease.  While  it  is  true  that  tliis  law  may  induce  larger  investments  in 
mining  lands  than  heretofore — in  some  cases  to  the  injury  of  the  poor  man — it  is  believed 
by  many  (aside  from  being  a  source  of  revenue  to  the  Government)  that  an  absolute 
8c»curity  of  title  will  induce  investment!*  of  capital  to  improve,  bring  water,  erect 
hydraulics,  construct  flumes,  etc.,  on  a  large  portion  of  our  mineral  lands  that  poor 
nu»n  could  not  now  or  hereafter  operate.  Should  such  be  the  result,  as  we  are  inclined 
to  believe  that  it  will  be,  it  will  even,  while  making  the  rich  richer,  benetit  the  labor- 
ing man  and  the  country  more  than  under  the  present  practice,  as  then  thousands  can 
be  employed  in  fields  created  solely  by  the  aid  of  capital. 

The  yearly  gold  product  of  our  mines  cannot  have  been  less  than  from  one  to  one 
and  one-half  million  dollars  from  18G3  to  1870.  The  ^old  has  been,  we  may  say,  the 
sole  product  of  labor.  The  number  of  minei*s  has  varied  from  one  to  three  thousand, 
averaging  for  several  yeai*s  about  fifteen  hundred.  The  av^erage  mining  season  has  not 
been  three  mouths  per  year.    With  the  amount  of  water  that  can  be  obtained  by  means 
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of  the  ditches  now  contemplated,  our  mining  population  and  gold  product  should 
be  from  three  to  five  time«  greater  than  heretolore. 

So  far  we  have  uo  more  than  cracked  the  shell  of  our  mines,  the  core  and  heart,  still  lying 
in  the  hills  and  old  river-channels,  and  we  have  only  been  slowly  but  surely  develop- 
ing this  fact.  In  the  Blue  Mountains,  on  the  head  of  Grande  Ronde  River,  good  land 
has  been  found,  and  indications  of  extensive  hill-mines.  Good  copper  and  coal  have 
been  found  in  Union  and  Baker  Counties,  on  Snake  River.  T.  J.  Carter,  W.  H.  Pack- 
wood,  and  Isaac  and  John  Garrison  expended  several  thousand  dollars  in  prospecting 
■for  coal  on  Snake  River.  Sufficient  work  was  done  to  show  the  existence  of  good  cotu 
deposits  of  a  bituminous  character ;  but  as  there  was  no  demand  except  for  blacksmiths' 
use,  it  would  not  pay  them  to  continue  work. 

Our  quartz  interests  are  in  their  infancy.  So  far  the  Rockyfellow  lode  has  been 
worked  more  than  any  other  vein  or  lode  in  Baker  or  Union  Counties.  This  lode  has 
been  worked  for  the  past  five  years,  paying,  we  are  informed,  well  and  regularly.  The 
present  owners,  Messrs.  Brown  &  Virtue,  are  down  about  400  feet,  have  a  well-defined 
lode  from  20  to  30  inches  wide.  The  quartz  yields  them  fipom  $40  to  $60  per  ton.  The 
gold  is  worth  $19  50  per  ounce.  The  owners  have  a  t«n-stamp  mill  at  Baker  City  ; 
obtain  their  power  to  drive  the  mill  from  a  ditch  from  Powder  River.  The  hnle  is  situ- 
ated about  seven  miles  from  Baker,  on  the  divide  between  Powder  and  Burut  Rivers. 
This  lode  has  yielded  thousands  of  tons  of  ^ood  rock,  and  from  present  indications  is 
inexhaustible,  and  the  mine  probably  contains  wealth  sufficient  to  pay  for  working  for 
ages  to  come.  E.  M.  White,  at  Auburn,  is  down  over  110  feet  on  what  there  is  every 
reason  to  believe  is  a  true  vein.  The  vein  is  almost  perj^endicular,  with  well-defined 
wall-rock.  The  rock  contains  fine  gold.  The  vein  is  from  6  to  30  inches  wide,  and 
improves  as  they  go  down.  Mr.  White  intends  soon  commencing  a  tuuuel,  calculated 
to  tap  the  lode  about  200  feet  below  the  surface.  He  has  taken  out  in. sinking  his 
shaft,  almost  beyond  doubt,  quartz  sufficient  to  pay  for  erecting  a  mill,  which  he  in- 
tends doing  this  summer.  The  rock  has  been  worked  in  an  arrastra,  and  yielded  nearly 
$90  per  ton.  Quite  a  number  of  other  ledges  have  been  found  in  the  same  vicinity. 
Up  on  South  Powder  a  number  of  fine  ledges  have  been  found. 

Near  Pocahontas  a  ten-stamp  mill  is  now  being  erected  by  Messrs.  Olds  &  McMurran, 
and  is  to  do  custom-work.  Water,  for  milling,  and  wood,  for  steam,  are  abundant,  and 
cheap  living  can  be  had,  as  Pocahontas  is  situated  in  the  edge  of  one  of  the  best  farm- 
ing districts  in  Eastern  Oregon.  Quartz  is  abundant  in  the  foot-hills  and  mountains 
back  of  Pocahontas.  Many  lodes  are  partially  opened.  Some  have  been  worked  with 
an  arrastra,  some  with  hand-mortars,  and  the  results  are  extremely  favorable.  In  fact, 
the  rock  was  so  well  known  that  I  underataud  that  Messrs.  Olds  &  McMurran  have 
more  than  rock  sufficient  engaged  for  crushing  from  responsible  parties  to  pay  the  en- 
tire cost  of  erecting  a  mill.  The  Young  America  is  about  4  feet.  A  tunnel  is  being 
run  to  strike  it  deep  down  in  the  hill.  The  Gunboat  is  near  2  feet  wide  30  feet  down, 
and  the  rock  is,  without  doubt,  extremely  rich.  On  Salmon  Creek,  in  same  vicinity, 
a  ledge  haa  been  found  recently  that  12  feet  down  is  nearly  4  feet  wide,  and  from  which 
we  have  seen  as  rich  rock  as  we  ever  saw  from  California.  In  Rye  Valley  a  large  num- 
ber of  ledges  have  been  found  in  which  silver  predominates ;  so  far  no  capital  has  been 
invested  to  develop  them.  At  Hagern,  Union  County,  a  small  mill  is  owned  by  George 
Carter  and  others,  in  connection  with  a  number  of  ledges.  On  one  ledge  they  are  down 
about  130  feet  with  a  tunnel.  The  vein  is,  in  places,  as  much  as  30  inches  wide ;  rock 
is  abundant ;  nil  the  rock  pays  for  milling,  and  in  some  places  he  has  found  rock  that 
milled  about  $500  per  ton.  There  are  a  large  number  of  ledges  found  in  that  county 
that  prospect  well. 

As  I  said  before,  no  capital  has  been  invested  in  Baker  and  Union  Counties  for  the 
purpose  of  developing  mining  interests,  except  the  amount  named  from  Portland.  Our 
phicer  and  hill  mines  and  quartz  are  of  such  a  character  as  to  require  capital  and  labor 
united  to  develop  them  properly.  When  developed,  as  they  will  be  sooner  or  later, 
they  will  be  found  to  contain  unbounded  mineral  wealth,  and  to  be  as  certain,  safe,  and 
reliable  counties  for  good  paying  returns  on  investments  of  that  character,  as  can  be 
found  from  Colorado  to  the  Pacific  coast.  The  population  of  Union  and  Baker  Coun- 
ties has  probably  never  exceeded  12,000  persons,  and  has  not,  we  think,  been  less  than 
8,000  since  1862.  The  climate  of  the  country  is  healthy,  equal  to  any  yartof  the  Pa- 
cific coast.  Both  counties  have  extensive  farming  laud  and  grazing  country  almost 
nnequaled.  and  in  fact  not  surpassed,  in  Oregon  or  California.  Both  counties  have 
been  whollv  dependeut  on  Portland  for  merchandise,  but  the  completion  of  the  Union 
and  Central  Paeitic  Railroads  has  given  Portland  competitors  for  our  trade  in  the  en- 
terprising meiThants  of  Chicago. 

Last  fall  a  Chicago  merchant  shipped  a  fair  stock  of  merchandise  to  Eldorado,  and 
we  learn  he  is  so  well  satisfied  with  his  venture  that  next  spring  he  will  ship  a  large 
stock  to  Eldorado  via  Keltou  and  Boise  City.  Tliis  competition  will  be  of  great  benefit 
to  the  people  of  Baker  and  Union  Counties.  Portland  having  had  a  monopoly  of  our 
trade,  we  have  been  taxed  as  high,  and  higher  on  an  average,  for  merchandise  than 
the  same  sold  in  Idaho,  from  one  to  three  hundred  miles  farther  inland  than  we  were 
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from  Portland.    We  tmst  our  Senators  and  Representatives  may  indnce  Congress  to 

gass  a  bill  for  a  railroad  to  connect  the  Colombia  River  and  Central  Pacific  or  Union 
Railroads,  such  as  to  insure  its  early  building.  Such  a  road  would  naturally  and  neces- 
sarily run  very  near  the  center  of  both  counties,  and  would,  by  giving  means  of  trans- 
portation for  our  products,  lead  to  the  settlement  of  millions  of  acres  of  land  valuable 
for  farming  and  grazing  purposes.  With  such  road  completed,  we  da  not  know  of  any 
part  of  the  Pacihc  coast  that  would  offer  better  inducements  to  the  emigrant  for  per- 
manent homes  than  in  these  two  counties.  Nor  do  we  believe  that,  with  railroad  facil- 
ities, any  two  counties  in  the  great  basin  from  the  Rocky  Mountains  to  the  Sierras  or* 
Cascades  offer  to  the  capitalist  mining  investments  of  a  more  permanent  character,  on 
which  certain,  safe,  and  speedy  returns  can  be  expected.  From  1862  to  1871  our  im- 
ports have  been  paid  in  gold  from  our  mines;  with  increased  facilities  for  transporta- 
tion we  could  pay  in  wool,  flour,  bacon,  butter,  cheese,  beef,  and  many  other  articles 
of  produce  that  now  depend  solely  on  the  mines  for  a  market.  The  gold  yield  should 
not  be  one  million,  but  from  three  to  five  million  dollars  yearly  from  these  two  coun- 
ties, and  from  agricultural  and  grazing  products  a  like  sum.  The  same  may  be  said  of 
Umatilla  and  Wasco  Counties  as  to  healthy  grazing,  and  farming,  but  their  'mineral  re- 
sources are  limited.  These  five  counties — Baker,  Union,  Grant,  Umatilla,  and  Wasco— 
embrace  what  is  known  as  Eastern  Oregon,  an  area  of  country  equal  in  extent  to  mauy 
of  our  largest  States. 
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CHAPTER  IV. 

IDAHO. 

This  Territory  manifests  a  considerable  decrease  in  its  product  of 
gold  and  silver,  as  may  be  seen  from  the  following  detailed  estimate 
for  the  calendar  year  1870,  kindly  prepared  for  ine  by  Mr.  W.  A.  Atlee, 
agent  of  Wells,  Fargo  &  Co.,  at  Boise  City.  Mr.  Atlee  has  taken  great 
pains  in  the  preparation  of  this  table,  corresponding  with  all  the  express 
agents  of  the  Territory,  and  perfecting  his  estimates  slowly  and  labo- 
riously. His  position,  experience,  and  intimate  acquaintance  with  the 
field  entitle  his  work  to  confidence.* 

In  this  list,  the  production  is  arranged  according  to  points  of  ship- 
ment. 

Placerville $184, 428 

Centerville 249, 839 

Pioneer  City '   250, 000 

Idaho  City 2, 000, 584 

Boise  City 332,101 

Owyhee 842, 935 

Lemhi  County 350, 000 

Lewiston 702, 613 

Wallula 57, 500 

Walla- Walla 600, 000 

Umatilla 280, 000 

Loon  Creek,  Dead  Wood,  ISnake  River,  and  other  diggings  150, 000 

Total 6, 000, 000 


Walla- Walla,  Wallula,  and  Umatilla  are  outside  the  boundaries  of  the 
Territory ;  but  a  great  portion  of  the  Idaho  treasure  finds  an  outlet 
through  these  places  to  Portland.  The  bullion  from  these  points,  together 
with  that  from  Lewiston,  making  altogether  some  $1,790,000,  is  included 
in  the  express  and  private  shipments  from  Portland. 

The  decline  in  the  production  of  Idaho  is  due  to  the  exhaustion  of  the 
creek  and  gulch  claims  of  the  older  placer-mining  districts  of  the  Boise 
Basin.  The  greater  portion  of  these  claims  have  been  turned  over  to 
Chinamen,  who  are  content  with  small  earnings,  and  who  will  maintain, 
no  doubt,  for  many  years  to  come,  a  moderately  productive  industry  in 
these  abandoned  fields.  Many  experienced  miners  express  the  opinion 
that  the  ground  in  creeks  and  gulches  which  has  been  worked  over 
already  has  since  accumulated  a  second  crop,  as  it  were,  of  gold.  This 
is  doubtless  true  of  certain  peculiarly  situated  localities;  but  such  a 
rapid  regeneration  of  mining  ground  cannot  be  predicated  on  a  large 
scale.  As  Mr.  Atlee  remarks,  however,  in  a  letter  to  me  on  this  subject, 
many  patches  of  auriferous  earth  and  gravel,  rich  in  gold,  were  passed 
over  undisturbed  by  the  early  miners;  millions  of  cubic  yards  of  sur- 

•  It  will  be  observed  that  the  estimate  of  $8,000,000  for  1869,  credited  to  Mr.  Atlee,  on 
page  234  of  my  last  report,  was  reduced  by  me  to  $7,000,000.  Certain  items  in  that  esti- 
mate were  assumed,  and  I  therefore  took  the  liberty  of  altering  the  total.  The  present 
estimate  is  earned  out  in  greater  detail ;  and  I  accept  it  as  the  best  possible- 
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face  material  have  been  "stripped  oflP  in  search  of  the  best  "pay  dirt;'' 
vast  amounts  of  auriferous  earth  have  been  sluiced  from  hill-sides 
and  side-^lches  into  the  main  streams,  and  the  accumulations  of  debris 
from  all  these  sources  have  been  exposed  to  disintegration  and  concen- 
tration under  the  action  of  the  elements  and  the  flowing  water,  con- 
stituting new  deposits,  which  can  only  be  exploited  by  means  of  bed-rock 
tunnels  and  flumes. 

The  quartz  mining  industry  has  made  little  progress  outside  of  the 
Owyhee  district.  Unwise  and  sometimes  dishonest  speculations  have 
led,  in  Boise  and  Alturas  Counties,  to  a  distrust  on  the  part  of  capi- 
talists; and  to  this  evil  influence  must  be  added  the  disadvantage  of 
geographical  position  with  reference  to  the  railway  communication, 
which  has  added  so  many  facilities  for  the  development  of  districts  more 
favorably  situated.  When  the  difficulty  and  cost  of  obtaining  commu- 
nications, machinery,  supplies,  and  labor  were  felt  in  common  by  all  the 
mining  regions  of  the  interior,  they  operated  with  less  discrimination 
against  i)articular  localities.  Now  that  a  portion  of  the  country  has 
been  relieved  from  this  burden,  the  crying  necessity  is  everywhere 
realized.    "What  we  require,''  says  Mr.  Atlee,  "is  railroad  facilities." 

Brief  notices  of  such  districts  in  the  Territory  as  seem  to  require  par- 
ticular mention  will  suffice  to  complete  this  general  statement  of  its 
condition  and  prospects. 

OWYHEE  COUNTY. 

The  placer-mines  of  this  county  have  been  diligently  worked  during 
the  past  two  years  by  the  Chinese,  who  have  operated  hydraulic  claims 
as  well  as  ordinary  placers.  Four  hydraulic  mines  are  reported  as  worked 
by  white  men.  Three  of  these  were  old  claims.  The  fourth  is  a  claim 
about  half-way  up  the  side  of  Florida  Mountain,  near  Silver  City.  Water 
has  been  brought  by  a  ditch,  four  and  a  half  miles  long,  constructed  in 
the  autumn  of  1869,  from  the  head  of  Jordan  Creek.  The  product  of 
one  hydraulic  claim  was  nearly  $20,000. 

The  product  of  the  mines  of  Owyhee  district  for  the  year  ending  July 
1,  1870,  was  as  follows: 


Mines,  etc. 


Ida  Elmore 

Mahogany  

Golden  Chariot 

Slimes  and  taiUngs. 

Poorman 

Allison 

Red  Jiickct 

Prospecting,  etc 


Total  quartz. 
Placer  gold 


Total  bullion  product 


Amount  of 
ore. 


Ton8. 

5,396 

507 

3,943 

1,46'i 

1,600 

124 

(?)300 

(?)650 


13,982 


Product. 


$239,109 
32,551 
236, 624 
14, 620 
42,769 
6,274 
13, 993 
37,625 


62:5, 5()5 
51,541 


675, 106 


Yield  per 
ton. 


$44  31 

64  20 
64  62 
10  00 
26  73 
50  60 
(?)46  44 
(?)57  88 


Average  from  quartz,  (principally  silver,)  $44  59. 
Average,  omitting  slimes  and  tailings,  $48  64. 

The  item  of  "prospecting"  in  the  foregoing  table  includes  the  opera- 
tions of  many  parties  with  little  capital,  who  bring  in  from  time  to  time 
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Btnall  lots  of  ore  to  the  mills.  Under  this  head  is  ranked  also  the  pro- 
duct from  Flint  district,  where,  perhaps,  twenty  men  have  been  at 
work  slowly  developing  some  of  the  lodes  of  "  fahl-ore.''  The  results 
have  been  highly  encouraging,  considering  the  scale  of  operations. 
Some  of  the  rock  crushed  has  yielded  $200  per  ton. 

The  slimes  and  tailings  reported  in  the  table  were  worked  at  the  mill 
of  the  Owyhee  Mining  Company,  which  treated  more  than  half  of 
the  aggregate  amount  of  ore  reported,  or  7,129  tons  out  of  13,982. 
The  tailings,  however,  were  from  a  pile  some  four  years  old.  The  slimes 
or  slums  are  collected  from  the  battery- waters  in  separate  reservoirs, 
and  subsequently  are  mixed  with  dry  tailings  to  give  them  the  necessary 
consistency  for  reworking.  This  is  the  only  mill  in  the  district  h{i\in'g 
reservoirs  for  slimes  alone.  The  cost  of  working  the  slimes  is  $5  per 
ton. 

The  amount  of  ore  worked  during  the  year  referred  to  is  nearly  1,000 
tons  in  excess  of  that  reported  for  the  previous  year  ending  July  1, 
1869,  while  the  bullion  product  is  about  $375,000  less.  This  falling  off 
is  due  to  the  decrease  in  bullion  from  the  Golden  Chariot,  Ida  Elmore, 
and  Poorman  mines,  amounting  to  $373,000.  On  the  other  hand,  the 
closing  of  the  Rising  Star  mine,  in  Flint  district,  and  the  cessation  of 
bullion  from  that  source,  is  almost  made  up  by  the  increase  in  placer- 
gold  and  the  yield  of  other  lodes. 

The  Ida  Elmore  looked  badly  during  the  first  part  of  1870,  and  in  the 
autumn  an  assessment  of  $50,000  was  levied.  At  the  close  of  the  year, 
however,  a  considerable  improvement  was  manifest.  The  product  of 
the  mine  during  the  calendar  year  1870  was  $238,532. 

In  the  Golden  Chariot  mine,  work  has  been  pushed  with  vigor.  About 
the  1st  of  July,  1869,  the  ore  began  to  depreciate  in  value,  and  for  the 
months  of  August,  September,  October,  and  November  of  that  year 
showed  an  average  yield  of  only  $40  per  ton.  Then  a  new  level  being 
oi)ened,  much  richer  ore  was  exposed,  and  this  good  quality  has  been 
maintained  ever  since.  The  lowest  level  in  December,  1870,  was  470 
feet  below  the  surface,  and  showed  a  splendid  vein,  three  feet  in  width, 
of  very  good  ore.  Mr.  Cassell,  formerly  in  charge  of  the  Oaks  and 
Reese  mine,  in  Mariposa  County,  California,  is  now  superintendent  of 
the  Golden  Chariot  and  Ida  Elmore.  He  has  introduced  Giant  powder 
and  the  single-hand  drill,  on  the  system  described  in  my  report  of  1869, 
page  33.  Without  repeating  the  account  there  given,  and  the  estimates 
of  advantage  attached  to  the  system,  it  is  suflScient  to  say,  on  Mr.  Cas- 
selPs  authority,  that  he  has  taken  out  from  the  Golden  Chariot  and 
Ida  Elmore  twice  as  much  ore  for  the  same  amount  of  openings  as  was 
formerly  done  with  common  powder  and  large  drills,  while  the  cost  of 
mining  has  been  reduced  at  least  one-third.  All  the  leading  mines  of 
the  district,  following  this  wise  example,  now  employ  single-hand  drills. 

The  secretary's  report  for  the  year  ending  February  1, 1870,  gives  the 
following  information  in  regard  to  the  business  of  the  Golden  Chariot : 

Receipts  from  bullion $279, 381 

Bills  payable 24,044 

Other  items 34, 716 

Cash  on  hand  February  1, 1869 34, 716 

*  37*^  857 

Expenditures 339,' 559 

including  $109,503  for  labor;  $17,334  for  supplies ;  $61,286  for  milling; 
$14,895  for  hauling. 
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The  quantity  of  ore  milled  was  3,767  tons,  the  yield  of  which  was 
871  50  per  ton.  The  supplies  consumed  during  the  year  cost  $12,006. 
A  balance  of  $33^000  was  paid  on  a  mortgage  for  an  adverse,  title. 
There  were  three  dividends  paid  during  the  year,  aggregating  $80,000. 

The  bullion  receipts  of  the  Golden  Chariot  for  the  calendar  year 
1870,  as  compiled  by  Mr.  R.  Wheeler  of  the  San  Francisco  Stock  Ke- 
l)ort,  have  been  as  follows : 


January $25, 138 

February 35, 055 

March 21,846 

April 

May 18,566 

June 18, 566 

July 18,566 


August $50, 606 

September 64, 616 

October 78, 576 

November 76, 187 

December 76, 277 


Total 483,999 


Of  the  less  productive  mines  the  Red  Jacket  and  the  Mahoganj^  have 
furnished  excellent  ore.  The  vein  of  the  former  is  said  to  be  small  and 
very  hard,  but  rich.  The  Mahogany  vein  is  reported  to  be  both  wide 
and  of  good  quality,  but  for  some  reason  the  company  has  been  forced 
to  lay  an  assessment.  The  Red  Mountain,  Chipmunk,  Corduroy,  Peck 
and  Porter,  Blue  Jacket,  and  Belle  Peck  have  produced  ore.  The  Poor- 
man  mine  has  been  closed :  probably  for  good,  as  all  available  ore  has 
been  extracted,  and  there  is  little  apparent  encouragement  for  further 
prospecting.  The  Owyhee  Company,  owning  this  mine,  has  been  for 
some  years  occupying  itself  largely  with  custom-milling,  and  looking 
about  meanwhile  for  a  mining  property.  The  company  worked  the  Alli- 
son mine  for  a  while  on  lease,  and  it  turned  out  some  very  good  ores, 
resembling  those  of  Reese  River,  in  Nevada,  more  nearly  than  any  other 
Owyhee  ores  which  I  have  seen ;  but  their  occurrence  in  spots  necessi- 
tated the  extraction  of  much  barren  rock,  and  the  mine  was  closed,  as 
the  expenses  exceeded  the  receipts.  The  Owyhee  Company  subse- 
quently purchased  the  Oro  Fino  mine,  and  work  has  been  commenced 
upon  it.  This  mine,  under  its  former  owners,  was  highly  productive 
and  profitable.  The  Oro  Fino  is  probably  the  strongest  vein  in  the  dis- 
trict, and  carries  large  amounts  of  fair  mill-rock.  Litigation  only  has 
prevented  its  working  for  several  years  past  5  but  it  has  now  fallen  into 
skillful  and  energetic  hands,  and  will  be  again  an  important  producer 
of  bullion. 

At  the  close  of  1870,  seven  mills  were  running  with  tolerable  regu- 
larity in  Owyhee  County,  as  follows :  Owyhee,  30  stamps ;  Ida  Elmore, 

20  stamps;  Cosmos,  10  stamps;  Webfoot, ;    Shoenbar,  5 

stamps;  Minear,  3  stamps;  Black- s,  (in  Flint,)  5  stamps.  There  were 
also  two  an^astras  constantly  running,  and  a  mill  nearly  completed  at 
Fairview.  The  milling  capacity  of  Owyhee  district,  leaving  out  the 
Rising  Star,  Black's,  and  Iowa  Mills,  in  Flint,  is  about  3,500  tons  per 
month,  and  this  production  will  probably  be  maintained  by  the  mines 
through  the  summer  of  1871.  The  product  of  the  latter  half  of  1870  was 
much  in  advance  of  the  previous  half  year,  amounting  to  more  than  9,000 
tons;  and  the  bullion  production  has  increased  in  proportion.  The 
exact  figures  have  not  come  to  hand,  but  I  learn  that  the  bullion  ship- 
ments during  the- last  six  mouths  of  the  year  1870  were  more  than  two- 
thirds  of  the  whole  product  of  the  preceding  twelve  months.  Reckon- 
ing for  the  calendar  year  1870,  the  product  of  Owyhee  County,  accord- 
ing to  the  figures  of  Mr.  Atlee,  given  on  a  foregoing  page,  was  $842,935. 
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THE  BOISE  BASIN. 

Water  was  tolerably  plenty  in  the  basin  during  the  spring  and  early 
summer,  and  the  yield  from  the  placers  was,  perhaps,  better  than  in  the 
last  two  years,  when  the  failure  of  the  winter-snows  left  the  spring  with- 
out a  steady  supply  of  water.  But  the  sanguine  hopes  of  many  who 
looked  for  a  large  increase  in  the  bullion  production  of  the  basin  have 
been  disappointed.  The  fact  is  that  new  fields  of  mining  nearer  the 
railroad  are  draining  Idaho  of  her  nomadic  mining  population,  and  leav- 
ing the  diggings  in  the  hands  of  fewer  men,  who,  though  they  may  do 
better  individually  than  heretofore,  do  not  produce  so  much  in  the  ag- 
gregate. 

Nevertheless,  it  must  not  be  inferred  that  the  placer-mines  of  Boise 
are  exhausted.  They  still  produce  a  large  portion  of  the  bullion  yield 
of  the  Territory,  as  may  be  seen  by  reference  to  Mr.  Atlee's  table,  at  the 
beginning  of  this  chapter,  in  which  the  shipments  from  the  first  five 
loc4ilities  named  are  to  be  ascribed  chiefly  to  this  source.  It  is  here, 
moreover,  that  single  claims  are  reported  as  yielding  the  largest  sums. 
Of  sixty-four  placer-claims  in  Boise  County,  reported  to  the  Census 
Bmeau,  employing  four  hundred  and  seventy-one  men  for  an  average 
period  of  4.15  months,  at  average  wages  of  $73  per  month,  the  aggre- 
gate yield  was  about  $360,000,  or  $7  per  day  per  hand.  This  list  of 
daims  includes  a  portion  of  those  at  Granite  Creek,  Placerville,  Idaho 
Cit}',  Boise,  and  Centerville.  The  highest  yield  from  any  one  claim  is 
$29,000,  and  there  are  a  considerable  number  ranging  from  this  sum 
down  to  $10,000 — about  20  per  cent,  of  the  claims  reported  producing 
each  $10,000  or  more. 

The  growth  of  quartz-mining  is  the  natural  compensation  for  the 
decline  of  the  placers.  xVside  from  other  characteristic  differences 
between  these  industries,  there  is  one  which  has  not  been  sufficiently 
weighed.  Quartz- mining  is  not  only  more  permanent  than  placer-mining ; 
it  is  more  productive  for  the  number  of  men  employed  than  the  aver- 
age placer-mining.  But  the  expenses  of  mat-erials,  machinery,  and  skilled 
labor  are  heavier,  so  that  this  form  of  mining  must  develop  later  and 
more  slowly  than  the  irregular  pioneer  activity  of  the  gulches  and  dig- 
gings. In  Boise  Basin,  the  vast  extent  of  placer-ground  is,  I  hold,  a 
certain  indication  of  resources  which  will  some  day  be  exploited  by  deep 
mining.  But  little  has  been  accomplished  in  this  direction,  during  the 
past  year,  in  this  part  of  the  Territory. 

The  Elkhorn  Mill,  in  Boise  County,  was  reported  to  be  idle.  One  or 
two  enterprises  at  Granite  Creek,  which  appears  to  be  the  most  active 
quartz-mining  camp  in  the  county,  have  been  moderately  successful. 
The  following  account  of  this  locality  is  extracted  from  the  correspond- 
ence of  the  Scientific  Press  of  San  Francisco,  dated  June  30,  1870 : 

The  Gold  HiU  mine  and  mill  are  situated  on  Granite  Creek,  about  three  miles  from 
Placerville.  The  ledfje  runs  northeast  and  southwest,  has  an  easterly  dip,  and  crops 
out  boldly  for  over  half  a  mile.  The  averajije  width  is  3  feet.  The  company  has  been 
vigorously  at  work  for  years,  and  has  one  80-foot,  one  120-foot,  and  one  100-foot  shaft, 
and  three  very  largo  tunnels,  all  on  the  ledge.  We  entered  iirst  the  lower  level  or 
tunnel,  passing  along  450  feet  to  where  the  ledge  was  tapped.  We  then  "went  in  the 
left  drift  on  the  lo<le,  a  distance  of  80  feet,  and  here  found  the  ledge  about  3  feet  wide, 
and  heavily  charged  with  sulphurets  and  free  gold.  Returning  to  the  tunnel,  we  find 
another  drift,  some  80  feet  long,  on  the  ledjjje.  At  the  entrance  of.  the  tunnel  is  the 
mill,  which  is  therefore  very  conveniently  situated  with  regard  to  the  mine.  When 
winter  sets  in  the  company  will  drive  a  shaft  up  to  the  secoud  level,  and  eventually 
bring  all  the  ore  out  through  the  lower  tunnel.  At  present  the  ore  is  lowered  down 
an  incline  from  the  second  tunnel.  This  incline  is  some  400  feet  long,  and  is  350  feet 
farther  up  the  creek.    On  it  a  1-iuch  wire 'rope  (manufactured  by  Uallidie  &  Co.)  is 
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used,  and  the  loaded  car  going  down  hanis  np  the  empty  car.  At  this  mine  are  em- 
ployed some  thirty  miners,  who  are  paid  $75  (currency)  and  found. 

On  both  sides  of  the  creek  we  find  a  sranite  formation,  in  which  are  the  veins  of 
quartz  holding  gold  with  silver  and  sulphurets,  the  gold  predominating.  The  ore  re- 
iienibles  somewhat  that  of  Grass  Valley.  There  were  no  sulphurets  on  top,  those  l>eing 
first  reached  at  a  depth  of  60  t<o  75  feet.  The  superintendent  of  the  mine  is  Mr.  David 
Conghanour,  a  very  clever  and  enterprising  gentleman.  The  mine  has  paid  expenses 
of  all  kinds. 

The  mill  was  erected  by  the  Chickahominy  Company  at  an  early  day,  at  a  cost  of 
$75,000 ;  but  the  present  company  bought  it  at  a  low  price  not  long  ago.  It  has 
twenty-five  stamps,  of  850  pounds  each.  To  each  four  stamps  there  is  a  Hungerford 
concentrator,  which  does  ver>'  well,  I  am  informed,  and  gives  satisfaction.  A  Heudy 
concentrator,  also  four  large  Wheeler  pans,  and  two  large  settlers,  are  used.  The  en- 
gine is  of  75  horse-power,  Avith  cylinder  36  by  14  inches,  and  waa  built  by  the  Miners' 
Foundry  of  San  Francisco ;  the  two  large  boilers  were  made  by  the  Coffee  &  Risdon 
Works.  Three  and  a  half  cords  of  wood,  costing  $4  per  cord,  are  burned  daily.  Twenty 
stamps  were  in  operation  at  the  time  of  my  visit,  but  the  other  five  were  soon  to  be 
set  at  work.  Some  35  tons  are  now  put  through  in  twenty-four  hours.  A  clean-up, 
while  I  was  there,  of  nine  and  a  half  days'  run,  gave  55  pounds  of  amalgam,  which 
yielded  $6,000.  On  account  of  the  sulphurets,  only  about  one-half  of  the-  gold  is  ex- 
tracted from  the  ore.  The  company  has  now  on  hand  some  300  tons  of  sulphurets,  and 
they  are  taking  steps  with  regard  to  introducing  KusteVs  process  for  working  these. 
The  mill  is  owned  by  Thomas  Mootrey,  jr.,  William  Lynch,  and  others. 

The  western  extension  of  the  Gold  Hill  mine  is  owned  by  Chandler  &  Co.,  who  have 
a  tunnel  in  some  40  feet  on  the  ledge.  The  vein  is  from  1  to  3  feet  wide,  and  contains 
good  ore,  giving  upward  of  $30  per  ton  in  the  mill. 

The  Eastern  Extension,  popularly  called  the  Growl  and  Go  Ledge,  is  owned  by  M. 
and  J.  Eissler.  The  shaft  is  down  about  35  feet,  being  all  the  way  in  decomposed 
matter,  the  sulphurets  not  being  yet  reached.  The  company  talk  of  erecting  a  ten- 
stamp  mill  near  that  of  the  Goid  Hill. 

The  Yellow  .Jacket  mine,  located  half  a  mile  up  the  creek,  is  owned  by  C.  P.  Emery, 
G.  White,  J.  Dixon,  and  others.  The  lode  runs  northeast  and  southwest,  and  averages 
2  feet  in  width.  The  tunnel  is  in  170  feet.  The  rock  contains  principally  free  g(»ld, 
but  they  expect  to  find  sulphuret«  a«  they  go  deeper.  The  ten-stamp  mill  is  now  being 
built,  and  will  be  running  in  a  few  weeks. 

The  May  Flower  mine  is  a  fine-looking  location  owned  by  Turner  &  Young.  The 
vein  runs  northeast  and  southwest,  and  averages  3  feet  in  width.  Tliere  is  a  tunnel 
250  feet  long ;  also,  a  shaft  90  feet  deep.  The  boys  have  been  working  three  yeai*s 
and  doing  well,  and  it  would  pay  to  have  a  mill  here  if  the  owners  of  the  mine  were 
able  to  build  it.  They  have  been  working  their  ore  successfully  for  three  years  with 
an  arrastra.  The  apparatus  for  revolving  the  stones  is  quite  unique,  being  a  horizontal 
hurdy-gurdy  wheel,  24  feet  in  diameter. 

Besides  these  mines  there  are  several  others,  as  the  Gray  Eagle,  Columbia,  Web-Foot, 
Lawyer,  Pioneer,  Golden  Gate,  etc.,  which  I  was  unable  to  visit.  One  fact  particularly 
struck  me  here,  and  that  was  the  abundance  of  timber  close  to  the  mines. 

The  same  writer  describes  as  follows  two  mines  in  the  neighborhood 
of  Centerville : 

Twelve  miles  east  from  Centerville,  on  Grimes  Creek,  is  the  lode  of  the  Mammoth 
Gold  Mining  Company,  located  in  1863.  The  average  width  of  the  lode  is  about  2  feet. 
The  vein-matter  contains  free  gold  and  sulphurets,  and  the  ore  generally  averages  $50 
per  ton.  I  find  that  last  summer  there  were  200  tons  crushed,  which  yielded  $90  to 
the  ton.  There  is  a  shaft  sunk  160  feet  on  the  ledge,  and  a  tunnel  some  300  feet  long, 
which  strikes  the  vein  at  a  distance  of  150  feet.  The  company  has  an  eight-staiup 
mill,  run  by  water-power,  built  in  1865,  which  cost  some  $8,000.  The  mine  has  paid 
all  expenses.    The  owners  are  Clarkson  &.  Brown,  old  pioneers  of  this  district. 

Four  miles  farther  up  the  creek  is  the  King  Company^s  le<lge.  This  vein  is  small, 
but  very  rich  and  with  well-defined  walls.  There  is  an  eight-stamp  steam-mill  here, 
but  I  understand  that  not  much  work  is  being  done  at  present.  Want  of  time  pre- 
vented my  visiting  this  place. 

These  extracts,  which  might  be  still  further  multiplied,  will  suffice  to 
show  that  in  the  great  placer-mining  region  of  Idaho  there  is  an  under- 
lying basis  for  permanent  mining,  which  will  be  developed  as  the  super- 
ficial industry  declines  and  commercial  conditions  improve  into  a  steadily 
productive  source  of  wealth.  From  this  point  of  view,  encouragement  is 
to  be  found  in  the  diversion  of  labor  for  the  time  being  to  farming  and 
stock-raising,  and  in  the  increased  l>rosperity  of  those  pursuits.    "The 
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grain,  bay,  and  vegetable  crop  of  Boise  and  otber  agricultural  districts,*' 
says  tbe  Boise  Statesman  of  July  1,  1870,  "is  better  than  ever;  and  a 
confidence  is  felt  among  that  portion  of  our  community  that  has  never 
existed  before.  As  the  placer-mines  decline,  persons  forsake  them  for 
the  more  permanent  pursuits  of  farming  and  stock-breeding,  and  in  the 
end  the  country  will  undoubtedly  be  the  gainer.  Several  droves  of  cattle 
for  breeding  are  coming  into  the  Territory,  one  man  alone,  in  the  Eaft 
River  country,  receiving  an  accession  of  three  thousand  head.  Another 
has  just  started  in  the  same  region  with  fifteen  hundred,  and  the  Bruneau 
and  Weiser  Valleys  are  constantly  receiving  additions  of  settlers  who 
propose  to  permanently  engage  in  farming  and  raising  stock." 

The  United  States  assay  office  at  Boise  will  be  put  in  operation  in 
July,  1871. 

THE    BASALTIC    CANONS    OF    THE    COLUMBIA   AND    ITS  TEIBUTAEIES.* 

During  the  last  two  years  it  has  been  my  lot  to  travel  upward  of  twenty  thousand 
miles  in  various  directions  across  the  States  and  TeiTitories  of  the  inland  basin  and 
Pacific  slope  of  this  continent.  The  object  of  these  journeys  was  primarily  connect^id 
with  the  gold  and  silver  mines  upon  our  public  domain,  and  such  observations  as  I  was 
able  to  make  of  a  general  scientific  character  were  necessarily  incidental,  rapid,  and 
superficial.  They  are  not  off'ered  as  contributions  to  exact  and  detailed  knowledge,  but 
rather  as  suggestions,  the  value  and  interest  of  which  wiU  doubtless  vanish  in  the  light 
of  more  careful  investigations,  but  which  may,  for  the  present,  be  useful  in  awakening 
attention,  and  furnishing  a  broad,  general  outline  of  certain  great  uatural  features  not 
yet  universally  familiar  to  the  public. 

Indeed,  while  the  defects  of  hurried  observations  during  rapid  and  extensive  journeys 
are  sufficiently  obvious,  they  may  Ijo  said  to  possess,  nevertheless,  a  certain  advantage 
in  facilitating  the  formation  of  comprehensive  views  on  the  large  scale.  The  close  and. 
minute  study  which  is  necessarily  bestowed  upon  details,  by  the  votaries  of  every 
natural  science,  is  not  always  favorable  to  generalizations  and  wide  comparisons.  The 
slow  accumulation  of  facts  which  forms  the  essential  foundation  of  science  is  not  itself 
science.  Its  tendency  is  toward  the  exaggeration  of  differences  rather  than  the  recog- 
nition of  similarities.  Under  the  magnitying  lens  of  the  close  observer,  the  smallest 
phenomena  become  important ;  and  while  ono  eye  is  at  the  microscope  we  cannot  see 
things  in  their  true  proportions  with  the  other.  A  clerical  friend  once  remarked  that 
in  addition  to  his  ordinary  readings  of  the  Bible  by  chapters  or  texts,  he  was  accustomed 
occasionally  to  peruse  a  whole  book  at  a  sitting,  in  order  to  gain,  what  ho  was  likely 
to  lose  in  minuter  study,  the  sense  of  general  scope  and  spirit.  In  like  manner,  I  ven- 
ture to  think  it  is  well  for  us  to  turn  now  and  then  from  the  texts  of  nature  and  read 
with  freer  glance  and  wider  range  her  gospels  and  epistles,  to  leave  for  awhile  her 
sentences,  fine-graven  on  stone  or  leaf,  and  skim  her  ponderous  volumes,  bound  in 
continents  and  margined  by  the  sea. 

The  illustration  may  be  applied  in  another  aspect.    As  the  Bible  consists  of  many 
books,  of  difttirent  ages  and  human  authorships,  yet  all  constituting  the  one  Revelation, . 
so  each  of  the  natural  sciences  comes  to  its  full  revelation  by  successive  contributions. 
This  is  especially  true  of  physical  geography  and  geology,  two  sciences  which  have 
not  yet  reached  the  stage  of  general  fornmlie — two  Bibles,  of  w^hich  all  the  books  have 
not  been  written.    Each  country  seems  to  have  a  new  aspect  of  the  truth  to  present,, 
enlarging  and  modifying  the  whole.     Thus  we  have  had  a  geology  founded  upon  the 
carefully  studied  phenomena  of  a  small  section  of  Europe.    A  new  era  in  the  history  of 
that  science  was  opened  by  the  work  of  the  British  survey  and  the  rise  of  the  British. 
school  of  geologists.    In  this  country  we  have  had  an  American  geology  based  on  the 
microcosm  presented  by  the  States  of  New  York  and  Pennsylvania.     In  all  these 
difl^ierent  geologies,  the  presence  and  activity  of  the  same  dynamic  agents  are  recognized ; 
but  the  relative  importance  assigned  to  each  naturally  varies.    And  the  scientific 
world  now  looks  to  the  unexplored  regions  of  America,  Asia,  and  Africa  to  furnish  the 
necessary  corrective  equations  before  the  final  formula  can  bo  evolved. 

It  seems  to  me  that  the  regions  west  of  the  Kocky  Mountains  have  something  im- 
portant to  toll  us  in  dynamic  geology.  A  general  survey  leads  to  the  impression  that 
their  most  prominent  features  illustrate  two  points.  They  present  to  us  vast  areas  in 
which  we  can  study,  perhaps  better  than  anywhere  else  on  the  globe,  the  ctVects  of 
aqueous  and  solfataric  metamorphosis  of  rocks;  and  they  otfer  in  equal  extent  the 

*  The  ftulNftAnct^  of  this  account  waa  eoutained  in  a  paper  uresentcd  to  the  National  Academy  of 
Sciences,  and  Biibseqnently,  in  ita  present  fomi,  in  a  lecture  before  the  American  Geogi'apliical  and 
Statistical  Society  of  New  York,  in  the  spring  of  1870. 
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proofs  and  illustrations  of  direct  emptive  ageDcies.  The  State  of  Nevada  is  a  type  of 
the  former  class,  and  the  immense  basaltic  overflows  of  California,  Oregon,  Washington, 
and  Idaho  represent  the  latter. 

The  route  traveled  by  me  in  1869,  from  Sacramento  overland  to  Portland,  Oregon, 
thence  up  the  Columbia  to  the  Dalles,  thence  (after  a  brief  excursion  northward  into 
Washington  Territorj^)  southwest,  across  the  valley  of  the  Des  Chutes,  up  the  valley  of 
the  John  Day,  through  the  mountains  to  Powder  and  Burnt  Rivers,  and  the  Snake 
River,  up  the  valley  of  the  Snake,  thence  to  Boise  City,  and,  finally,  from  Boise  south- 
ward to  Salt  Lake,  aftbrded  views  of  many  of  the  striking  characteristics  of  this  basaltic 
formation ;  and  it  will  be  my  attempt  to  notice  some  of  these  in  arbitrary  order,  rather 
than  to  present  a  complete  and  logically  connected  account  of  so  large  a  subject. 

All  the  streams  I  have  named  are  part  of  the  system  of  the  Columbia.  A  word  or 
two  concerning  the  relation  of  this  system,  or  rather  of  the  Snake  River  half  of  it,  to 
the  stnicture  of  our  inland  basin.  As  Professor  Newberry,  in  a  recent  lecture  before  a 
sister  society,  has  interestingly  shown,  the  physical  history  of  the  country  west  of  the 
Rocky  Mountains  may  be  divided  into  several  stages.  At  first  the  waves  of  ocean 
washed  the  feet  of  the  Rocky  Mountains.  Then,  by  the  uprising  of  mountain  ranges 
betw^een,  the  salt  tides  of  the  interior  were  shut  ofi"  from  the  parent  sea,  to  which  they 
could  return  only  bv  way  of  the  great  rivers  which  ran  northward  and  southward 
around  the  ends  of  the  new  barrier.  Continual  rain-fall  and  drainage  soon  freshened 
these  inland  waters,  and  the  continent,  at  this  period,  presented  the  spectacle  of  the 
largest  expanse  of  fresh-water  lakes  ever  existing,  so  far  as  we  can  discover,  in  the 
history  of  the  globe.  This  state  of  things  obtained  on  both  sides  of  the  Rocky 
Mountains,  though  I  will  not  here  discuss  the  question  whether  the  fresh-water  deposits 
on  both  sides  are  absolutely  contemporaneous.  Certainly  those  of  the  east  were  not  in- 
ferior in  extent,  and  the  great  lakes  which  still  remain,  drained  by  the  St.  Lawrence, 
though  quite  insignificant  compared  with  the  system  of  which  they  are  a  relic,  may 
serve  to  give  a  hint  of  its  grand  proportions. 

The  fresh- water  sea  west  of  the  mountains  waft  subjected  to  yet  other  changes,  which 
did  not  take  place  in  the  east.  A  further  rise  of  the  mountain  barriers  cut  off  in  many 
places  the  river  drainage,  leaving  isolated  lakes  with  insufficient  outlets  or  none  at  all; 
and  these,  by  virtue  of  the  constant  influx  of  waters,  impregnated  with  saline  matter, 
and  the  constant  concentration  caused  by  ovaportion,  soon  became  salt.  Thus,  what 
were  the  briny  deeps,  after  masquerading  for  a  while  as  fresh  waters,  reasserted  their 
hereditary  character,  and  appeared  as  briny  shallows.  Meanwhile  the  rivers  them- 
selves put  an  end  to  the  greater  part  of  the  lakes  by  carving  deeper  and  deeper  channels 
or  by  breaking  suddenly  through  rocky  dams,  and  thus  draining  to  the  bottom  the 
inland  reservoirs.  This  process  was  carried  out  by  the  Missouri  and  Arkansas  in  the 
east,  the  Rio  Grande  in  the  south,  the  Colorado  in  the  southwest,  and  the  Columbia 
and  its  tributaries  in  the  northwest.  The  valleys  of  all  these  rivers  indicate  clearly 
the  progress  of  erosion,  gradually  deepening  the  channel.  It  is  most  strikingly  illus- 
trated in  the  cafions  of  the  Colorado  and  the  Snake,  while  the  passage  of  the  Cascades, 
through  which  the  Columbia  rushes,  "  short-lived  and  jubilant,"  to  the  sea,  is  probably 
an  instance  of  the  overcoming  of  a  barrier,  letting  out,  in  an  instantaneous  flood,  the 
mass  of  waters  behind. 

The  i^resent  appearance  of  the  inland  basin  is  that  of  an  elevated  table-laud,  comi- 
pated  with  mountain  ranges,  and  divided  into  meridional  valleys,  each  with  its  own 
isolated  water-system.  The  disappearance  of  the  vast  bodies  of  water  that  once  cov- 
ered its  surface  has  greatly  altered  the  climate,  diminishing  the  rain-fall,  and  trans- 
forming the  greater  part  of  the  region  into  a  desert.  What  rain  it  now  receives  must 
come  from  the  Pacific,  and  the  supplies  from  this  quarter  are  intercepted,  first  by  the 
Coast  Ranges  and  then  by  the  Sierra,  so  that  the  "  leavings,"  distributed  over  the  vast 
table-land,  are  quite  insignificant ;  over  the  whole  surface  ranges,  in  perj)etual  winds, 
a  dry  and  thirsty  air  licking  up  with  amazing  rapidity  all  exposed  moisture.  The 
streams  that  rise  in  the  mountain  ranges,  and  flow  downward  into  the  vallej^s,  soon 
disappear — partly  absorbed  in  the  sandy  soil  and  partly  (indeed,  chiefly)  taken  up  by 
the  atmosphere.  Even  large  rivers,  like  the  Humboldt,  spread  out  into  shallow  lakes, 
erroneously  called  **  sinks,"  and,  exposing  thus  a  large  area  to  evaporation,  dry  up. 
Reese  River  flows  northward  for  a  hundred  and  fifty  to  two  hundred  miles,  through  a 
narrow  valley,  where  it  Is  frequently  replenished  by  smaller  tributaries ;  and,  after 
this  long  journey,  having  almost  reached  the  Humboldt,  it  pauses  and  is  lost,  dying, 
like  a  weary  pilgrim,  in  sight  of  the  shrine.  In  the  immediate  neighborhood  the  Car- 
son River  also  has  its  sink. 

The  amount  of  water  in  these  isolated  streams  and  basins  depends  upon  the  fluctuat- 
ing balance  between  rain-fall  (or  snow-thaw)  and  evaporation.  This  is  curiously  shown 
in  the  little  system  of  the  Truckee.  This  stream — a  turbulent  river — is  the  outlet  of 
Lake  Bigler,  a  beautiful  mountain  lake,  situated  among  the  summits  of  the  Sierra,  and 
fed  by  their  melting  snows.  The  Truckee  flows  north  for  a  dozen  miles  along  the 
range,  then  pitches  downward  and  eastward,  through  the  pass  traversed  now  by  the 
Central  Pacific  Railroad,  into  the  Nevada  basin.    Hero  it  turns  again  at  right  angles 
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to  the  north,  and,  flowing  a  score  of  miles,  empties  into  Pyramid  Lake,  which  consti- 
tutes its  sink.  Bigler  is  fresh,  Pyramid  is  salt ;  Biglcrhas  no  inlet,  Pyramid  no  outlet ; 
and  from  Bigler  to  Pyramid  flows  ever  the  swift  Truckee.  The  snows  of  the  Sierra 
thus  find  their  way  into  the  lower  hasiu,  to  he  thence  taken  up  to  fall  again  as  snows — 
I  had  almost  said — uiion  their  native  peaks;  but  the  '* circuit  of  Nature"  is  not  in 
this  case  so  prettily  completed ;  since  the  evaporations  of  Pyramid  Lake  are  doubtlesis 
carried  by  prevailing  winds  to  the  east,  to  be  precipitated,  perhaps,  on  tlie  rim  of  the 
basin  of  Salt  Lake.  It  is  evident  that  the  change  of  level  in  one  of  these  isolat<-d 
lakes  aflbrds  us  a  me:isurement  with  regard  to  the  relative  rain-fall  and  evaporation, 
provided  the  absence  of  drainage  be  ascertained.  The  Salt  Lake  is  hundreds  of  feet 
lower  than  it  once  was  ;  the  former  lacustrine  beach  can  be  distinctly  traced,  like  a 
high-water  mark,  along  the  mountain-sides.  But  this  great  change  of  level  is  doubt- 
less due  to  sudden  drainage  rather  than  slow  subsidence  of  the  water.  Since  the 
Mormons  settled  the  country,  the  lake  is  said  to  be  rising,  and  to  have  submerged 
already  much  land  that  was  formerly  dry  the  year  round.  This  may,  however,  be  but 
a  temporary  fluctuation. 

The  Salt  Lake  basin  is  separated  by  so  narrow  a  divide  from  the  system  of  the  Snake 
River  as  to  render  it  quite  probable  that  this  strcfim  once  drained  it— that  is  to  say,  that 
the  basin  formerly  spilled  over  its  rim  into  the  Snake  river.  This  part  of  the  country, 
or  rather  a  region  a  little  north  and  east,  includes  a  curious  nodal  point,  as  it  were, 
from  which  the  headwaters  of  the  Snake  and  the  Colorado  and  the  Missouri  take  their 
rise,  and  flow  in  ditterent  directions  to  the  sea.  It  Avas  near  here,  in  the  Wind  IJiver 
Mountains,  that  Fr<^mout  jilanted  the  Stars  and  Stripes  upon  what  was  supposed  to  be 
the  highest  point  of  the  continent.  Lewis  and  Clarke,  w^ho,  in  the  time  of  President 
Jefferson,  ascended  the  fork  of  the  ]kiissouri  which  still  bears  his  name,  bestowe<l  by 
them,  found  two  springs,  but  a  short  distance  apart,  which  contributed  their  wat^ns, 
the  one  to  the  Paciflc  and  the  other  to  the  Atlantic.  The  former  may  be  considered  as 
the  source  of  the  Lewis  River,  now  more  conmionly  called  the  Snake.  From  this  point 
it  pursues  a  devious  course  to  the  southwest,  then  north,  for  perhaps  nine  hundred 
miles,  until,  having  been  strengthened  on  the  way  by  .its  tributaries,  the  Owyhee, 
Boise,  Sweetwater,  etc.,  it  Joins  with  the  northern  fork  of  the  Columbia,  to  make  one 
of  the  stateliest  rivers  of  the  world. 

The  canons  of  the  Snake  are  little  known.  Lewis  and  Clarke  did  not  follow  down 
this  stream,  being  deterred  by  the  forbidding  nature  of  the  country,  which  was  desti 
tute  of  food.  The  geography  of  the  region  being  then  wholly  unknown,  they  were 
endeavoring  to  strike  tlie  headwaters  of  the  Columbia,  in  order  to  follow  it  down  to 
the  infant  settlement  of  Astoria ;  and  finding  no  salmon  in  the  upper  course  of  the 
Snake,  Lewis  acutely  inferred  that  either  there  were  great  falls  in  this  river,  or  it  did 
not  belong  to  the  Columbia  system.  The  former  of  these  suppositions  was  true ;  and 
Lewis  may  be  said  to  have  seen  with  the  eye  of  faith  the  great  falls  of  the*  Snake. 
Recrossing  the  continental  divide  and  turning  northward,  these  bold  explorers  fnially 
reached  their  destination  by  an  easier  route.  Fremont  subsequently  descended  the 
stream  farther  than  they  had  done;  but  ho  likewise  abandoned  its  course,  striking 
northward  for  a  more  favorable  line,  and  apparently  just  missing  by  a  few  miles  the 
sight  of  the  great  falls. 

Like  the  canons  of  the  Colorado  in  the  South,  the  channels  of  the  Snake  and  other 
rivers  of  this  region  are  carved  by  the  streams  themselves  deep  into  the  fjice  of  the 
country,  leaving  a  general  table-land  above.  The  Colorado  seems,  however,  to  have 
had  easier  work,  by  reason  of  the  softer  nature  of  the  predominant  rocks.  The  char- 
acteristic formation  of  the  Snake  and  the  Columbia  above  the  Cascades  ^s  basaltic — 
the  product  of  vast  lava  overflows.  The  sublime  group  of  mountains  in  Oregon  aud 
Washington,  which  includes  Hood,  Adams,  St.  Helen's,  Reguier,  and  Baker,  with  others 
scarcely  less  magnificent,  is  volcanic.  Some  of  these  peaks  have  been  in  active  erup- 
tion within  recent  years ;  and  all  are  known  to  have  been  so  at  some  former  period. 
But  we  have  not  to  look  for  volcanic  craters  as  the  centers  of  the  great  lava  floods 
which  covered  so  much  of  Northern  California,  Oregon,  Washington,  and  Idaho. 
These  craters  are  scattered  along  a  distance  of  five  hundred  miles  in  the  Cascade  and 
Sierra  ranges,  but  it  seems  probable  that  a  line  connects  them,  upon  which  the  erup- 
tions of  melted  lava  took  place  abundantly,  repeatedly,  but  perhaps  more  silently  than 
is  apt  to  be  the  case  with  the  explosive  phenomena  of  volcanoes.  A  plutonic  dike 
may  be  traced  along  the  Sierra,  and  is  as8ert<;d  to  have  been  observed  in  a  considerable 
sectional  exposure  in  one  of  the  deep  side-canons  of  the  western  slope.  If  we  are  yet 
ignorant  of  the  geological  history  of  these  phenomena,  it  is  merely  because  we  have 
not  yet  had  time  to  collect  and  compare  observations.  There  are  few  regions  on  the 
globe  where  the  handwriting  of  nature  is  larger,  plainer,  or  less  obscured  by  nature's 
own  subsequent  eftbrts  to  erase  it.  Geologists  who  have  painfully  endeavored  to  find 
in  raih'oad  cuttings,  wells,  or  rare  accidental  exposures,  the  view  of  the  structure  of 
the  rocks  which  forests  and  alluvion  otherwhere  concealed,  will  appreciate  the  ease 
and  satisfactory  character  of  reconnaissances  in  a  wilderness,  where  the  mountains  are 
bare  above,  and  cloven  with  canons  that  reveal  their  very  hearts. 
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One  of  the  first  things  that  strike  the  observer  in  these  basaltic  layers  is  their  great 
aggregate  thickness  as  well  as  superficial  extent.  This  is  finely  shown  just  above  the 
Dalles  and  in  the  cafion  of  the  Des  Chutes.  For  a  considerable  distance  along  the 
Dalles,  the  banks  of  the  Columbia  present  a  low  volcanic  escarpment,  like  the  Pali- 
sades of  the  Hudson,  but  absolutely  ban*eu.  At  some  points,  however,  the  whole 
thickness  of  the  mass  through  which  the  river  has  carved  its  way  stands  i-evealed.  It 
presents  to  us  a  series  of  overflows,  each  spreading  out  horizontally,  and  succeeded 
after  an  indefinite  interval  by  another.  The  aggregate  thickness,  as  shown  in  the  Des 
Chutes,  cannot  fall  short  of  '2,000  feet.  In  different  localities  it  is  easy  to  distinguish 
between  the  layers  that  have  cooled  under  water  (i.  f.,  those  which  were  erupted  before 
the  disappearauce  of  the  great  inland  lakes)  and  those  which  have  congealed  under 
exposure  to  the  atmosphere.  Possibly  a  still  more  important  clew  to  the  geological 
history  is  found  in  the  fact  that  these  basaltic  layers  iudovse  intercalated  series  of  sedi- 
mentary strata.  At  Dalles  City  a  bed  of  lava  overlies  a  bed  of  conglomerate,  and  is 
in  turn  overlain  by  deposits  of  tufa-sandstones  and  clays,  containing  the  most  delicate 
plant-fossils  that  can  be  conceived.  There  are  leaves,  twigs,  and  buds  in  the  gi'eatest 
perfection.  Perhaps  thej^  were  brought  down  by  the  river  in  former  times.  It  cer- 
tainly seems  less  likely  that  they  should  have  grown  where  now  they  are  found.  The 
mud  and  ashes  constituting  these  intercalated  beds  may  also  have  been  erupted,  since 
we  know  that  nearly  or  quite  all  of  the  volcanic  eruptions  include  the  expulsion  of 
vast  quantities  of  ashes  and  hot  water. 

At  the  Cascades  of  the  Columbia,  the  Des  Chutes,  and  other  rivers,  not  too  much 
obstinicted,  salmon  are  speared  or  hooked  in  great  abundance  by  the  Indians.  These 
fish  find  their  way  for  more  than  a  thousand  miles  from  the  sea,  continually  pressing 
up  stream,  and  growing  weaker,  thinner,  and  more  battered  and  lacerated  by  the  rough 
and  rocky  trip.  Those  caught  at  the  mouth  of  the  Columbia  are  in  far  the  best  con- 
dition ;  and  it  is  from  this  jilace  that  the  great  quantities  are  taken  for  pacl«ng  and 
8hi]>ment  to  market.  The  Indians,  less  fastidious,  catch  their  fish  whercA'cr  it  is  most 
convenient,  dry  it  in  the  sun,  and  preserve  it  for  winter  foml. 

Passing  southeast  from  the  Dalles,  and  crossing  the  valley  of  the  Des  Chutes,  we 
come  into  the  valley  of  the  John  Day's  Kiver.  The  walls  of  this  canon  are  of  volcanic, 
sedimentary  chara<;ter,  at  least  in  many  places,  consisting  of  tufas  and  sandstones  from 
volcanic  materials.  The  eflects  upon  these  soft  materials  of  atmospheric  and  aqueous 
agencies  have  been  picturesque  and  curious  in  the  extreme.  At  one  point  a  complete 
ancient  cavStle  is  perched,  like  the  stronghold  of  a  Raubritter  of  the  Rhine,  upon  a  com- 
manding crag,  from  which  its  dwellers  might  look  far  up  and  down  the  valley.  A  lit- 
tle further  on,  a  whole  city,  with  towers  and  roofs  of  fantastic,  quaint  variety,  attracts 
the  wondering  gaze.  It  is  difficult,  sometimes,  to  realize  that  tJiese  appearances  are 
but  the  freaks  of  water,  gnawing  away  into  such  fanciful  fonus  the  yielding  layers  of 
rock.   * 

A  brief  trip  into  the  forests  of  Washington  Territory,  up  the  valley  of  the  WTiite 
Salmon,  and  nearly  to  the  foot  of  Mount  Adams,  gave  me  an  opportunity  to  study  one 
of  the  most  remarkable  features  of  these  basaltic  formations,  namely,  their  subterranean 
passages  or  caves.  I  have  elsewhere*  given  some  account  of  these ;  but  I  must  beg 
your  indulgence  for  a  condensed  description  here. 

The  whole  country  in  the  neighborhood  of  Dallas  is  covered  with  basaltic  overflows, 
intercalated  here  and  there  with  beds  of  tufa,  cemented  ashes,  and  even  altered  clays, 
in  some  of  which  interesting  tertiary  fossils,  both  of  plants  and  animals,  have  been 
discovered.  Rev.  T.  Condon,  of  Dallas  City,  a  naturalist,  whose  enthusiasm,  patient 
industrv',  and  wide  acquaintance  with  this  part  of  Oregon  entitle  him  to  a  fame  which 
his  mmlesty  has  hitherto  avoided,  has  brought  together  a  large  and  interesting  collec- 
tion of  these  fossil  remains,  which  he  exhibits  and  explains  with  great  courtesy  to  his 
friends,  among  whom,  with  catholic  liberality,  he  appears  to  reckon  all  those  who 
make  demands  upon  his  time  and  manifest  interest  in  his  pursuits. 

It  is  in  these  basaltic  overflows,  not  more  than  twenty  miles  from  the  bajic  of  Mount 
Adams,  and  in  the  heart,  so  to  speak,  of  the  Cascade  Mountains,  west  of  the  valley  of 
the  White  Salmon  River,  that  a  series  of  caves  occur,  some  of.  wliich  present  "the 
phenomena  of  perpetual  ice.  Nature  continues  the  manufacture,  and  stores  the  pro- 
duct, year  after  year,  though  it  is  but  occasionally  that  man,  exhausting  his  own 
resources,  falls  back  upon  her  forethought  and  bounty. 

The  '^  caves"  are  all  old  lava  channels  through  which  the  melted  matter  flowed,  after 
the  crust  had  cooled  and  hardened  overhead.  The  same  thing  may  be  seen  on  any  vol- 
cano; but  in  most  cases,  I  presume,  the  molten  current  gradually  clotjs  and  fills  the 
duct,  and  cooling  leaves  the  solid  mass.  If  by  any  cause,  however,  the  lava  should  be 
choked  at  the  source  of  the  stream,  I  fancy  that  the  portion  already  in  the  duct,  pro- 
tected to  a  great  degree  from  cooling  by  the  solid  wall  above  and  on  either  side  would 
continue  to  flow  for  a  considerable  distance,  and  leave  an  empty  space  behind  it. 
These  ducts  may  be  traced  for  several  miles.    The  ground  reverberates  hollowly  under 
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the  horses'  feet ;  and  at  frequent  intervals,  where  the  crust  has  broken  through  hy  its 
own  weight,  the  descent  may  be  made  over  great  blocks  of  basalt  into  the  subter- 
ranean glooms.  We  explored  one  passage  for  a  distance  of  750  feet,  and  found  the 
fissure  still  continuing  at  either  end,  though  too  narrow  to  admit  of  farther  peuetra- 
tration.  But  two  or  thixje  o*'  these  caverns  have  been  found  to  contain  ice ;  aud  of 
these  only  one  seems  to  afford  it  in  abundance. and  in  accessible  position.  This  one  we 
thoroughly  examined,  and  found  the  subject,  upon  closer  attention,  divested  of  much 
of  its  mystery. 

To  make  an  ice-cave  it  is  necessary  to  have  a  cave.  This,  as  we  have  seen,  is  pro 
vided  by  the  geological  formation  of  the  locality.  •  The  next  requirement  is  a  coniriiu- 
nication  between  the  cave  and  the  outer  air,  giving  opportunity  for  the  refrigerating 
draughts  of  winter.  Finally,  a  slow  percolation  ot  water  into,  the  cave,  which  may 
freeze  solid,  in  successive  layers,  throughout  the  winter.  In  summer  the  ice  thus 
accummulated  thaws  slowly  under  the  influence  of  warmer  air  entering  the  cavern  ; 
but  the  thawing  at  one  end  produces  a  low  temperature  at  the  other,  which  preserves 
the  great  body  of  ice.  Besides,  it  is  a  well-known  fact  that  ice  formed  at  very  low 
temperatures  will  last  much  longer  than  that  which  has  been  barely  frozen  at  32-. 
Hence  the  amount  of  heat  that  would  liquify  river-ice  only  brings  the  cave-ice  np  to 
the  neighborhood  of  the  freezing-point.  We  satisfied  ourselves,  however,  that  the  ice 
in  the  cave  does  thaw  in  summer,  and  the  water  finds  its  way  out  by  subterranean 
channels. 

I  am  strongly  inclined  to  see  in  these  peculiar  lava-ducts  an  explanation  of  the 
phenomenon,  not  unfrequent  in  this  region,  of  "  lost  rivers."  We  camped  on  the  ex- 
cursion to  the  ice-caves  by  the  side  of  a  brisk,  musical  stream,  which  aflbrded  us  an 
abundance  of  water  for  our  horses  and  ourselves.  Mounting  the  next  morning  and 
riding  away,  we  were  surprised  to  find  the  bed  of  the  stream  less  than  a  dozen  rods 
below  our  camp  perfectly  dry.  A  closer  examination  showed  that  the  water  disap- 
peared into  one  of  the  subterranean  passages  in  the  basalt.  Somewhat  similar  must 
be  the  course  of  the  great  "lost  river"  which  bursts  out  of  the  vertical  side  of  the 
cafion  of  the  Snake — a  torrent  from  the  solid  rock  ;  a  foundling  rather  than  a  lostling, 
since  it  is  the  origin,  not  the  fate  of  this  river  which  is  unknown.  Above  its  strange 
headlong  emergence  from  imprisonment,  the  black,  barren  desert  stretches  for  scores 
of  miles,  treeless  and  waterless.  Somewhere  to  the  northward  a  river  has  been  lost,  and 
here  it  is.  Identified  it  will  be,  so  soon  as  its  disappearance  shall  sufficiently  interest 
any  of  its  friends  to  make  them  answer  the  advertisement  of  its  discovery. 

The  main  canon  of  the  Snake  River  is  cut  through  basalt  for  several  hundred  miles, 
and  in  following  its  course,  by  riding  along  the  precipitous  edge  of  the  chasm,  at  the 
l>ottom  of  which  flows  the  river,  one  has  excellent  opportunity  to  study  both  the  suc- 
cessive deposition  of  the  layers  of  basalt,  with  the  signs  of  intermittenco  and  intervals 
of  rest,  and  the  peculiar  columnar  structure,  perpendicular  to  the  planes  of  deposition, 
of  each  separate  layer.  Not  even  the  noted  example  furnished  by  Fingal's  Cave  could 
surpass  the  illustrations  aftbrded  in  many  places  by  the  columnar  basalts  of  this  region. 
The  columns  are  usually  six-sided  prisms,  though  sometimes  they  have  five  or  four  sides. 
This  \  ariation,  however,  is  enough  to  show  that  the  cause  ot'  their  formation  is  not 
analogous  to  crystalline  forco.  The  form  of  the  regular  pentagon  does  not  occur  in  any 
crystalline  form ;  nor  does  nature  ever  confound  in  the  same  substance  the  hexagonal 
and  the  tetragonal  forms.  Probably  the  shape  of  these  prisms  can  be  explained  by  a 
less  difficult  hypothesis.  The  cell  of  the  bee,  you  will  remember,  is  hexagonal  in  sec- 
tion, and  was  formerly  cited  as  a  wonderful  example  of  geometrical  instinct,  since  it 
possesses  exactly  the  form  which  can  be  mathematically  proved  to  occupy  the  space  of 
the  hive  most  economically,  leaving  no  wasted  interstices,  and  consuming  a  minimum 
quantity  of  building  material.  It  is  now  seen  that  the  cell  of  the  bee  is  spherical  in 
shape,  and  assumes  this  economical  shape  under  pressure.  It  is  probable  that  an  analo- 
gous result  is  due  in  the  cooling  of  basalt  to  the  pressure  of  the  whole  mass.  The  ten- 
dency, apart  from  this  pressure,  would  be  to  cool  in  globes ;  but  the  vertical  pressure 
converts  these  into  cylinders,  facilitating  at  the  same  time  vertical  cleavages  through 
the  mass ;  and  finally  the  lateral  pressure  through  the  half-solidified  mass  modifies  these 
cylinders  into  prisms.  It  is  natural  that  most  of  these  should  be  hexagonal,  because 
a  circle  can  bo  tangent  to  six  other  circles  of  equal  size,  and  these  tangent  each  to  each; 
and  the  transformation  of  these  into  hexagons  would  exactly  fill  the  surface.  But  local 
disturbances,  diffierences  in  the  size  of  the  circles  forming  the  bases  of  the  basalt-cylin- 
ders, and  other  accidental  causes,  would  naturally  lead  to  the  formation  of  imperfect 
prisms,  or  such  as  had  not  their  full  complement  of  six  sitles.  And  this  is  the  exact 
state  of  things  ais  revealed  by  observation.  The  hexagonal  type  seems  to  be  predomi- 
nant, but  not  universal. 

The  size  of  the  prisms  or  columns  is  not  great — seldom  exceeding  one  or  two  feet  as  the 
width  of  a  side.  Although  the  horizontal  divisions  between  successive  layers  of  basalt 
indicate  long  periods,  possibly,  of  intervening  time,  and  we  can  therefore  not  exi)ect 
the  columns  to  be  continuous  through  the  difterent  layers,  yet  this  is  sufficiently  the 
case  (i.  e.,  the  cleavage  planes  between  the  prisms  in  one  layer  coincide  sufficiently  well 
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witli  those  in  the  layer  below)  to  permit  extensive  vertical  cleavages  of  large  masses 
of  basalt,  from  the  surface  down  through  a  dozen  layers,  to  the  very  bottom  of  the 
caiiou.  I  have  stood  above,  with  one  foot  upon  the  solid  basalt,  and  the  other  upon  the 
upper  edge  of  a  narrow  slice  thus  parted  from  the  main  body,  while  between  my  feet  a 
deep,  long  crevice,  only  a  few  inches  in  width,  extended  down  to  the  base  of  the  cliffs, 
giving  me  a  glimpse  of  the  river  hundreds  of  feet  below.  The  manner  in  which  the 
canon  of  the  Snake  appears  to  have  been  enlarged  is  by  the  gradual  wearing  away  of 
the  base  of  its  walls  by  the  flowing  river  and  the  grinding  boulders,  and  then  the  top- 
pling or  sliding  off  of  these  massive  slices  from  the  whole  face.  The  walls  remain 
almost  everywhere  vertical,  and  the  swift  stream  below  carries  away  the  talus  of  debris. 

This  structure  of  the  basalt  greatly  facilitates  the  formation  of  cafions  in  it  by  ero- 
sion. No  doubt  a  stream  fii'st  finding  its  way  through  some  of  the  fine  crevices  left  in 
cooling  enlarges  these  at  the  bottom,  and  thus  produces,  little  by  little,  a  wide,  smooth 
chasm.  Indeed,  it  is  not  impossible  that  the  lost  river  to  which  I  have  alluded  may 
some  day,  industriously  undermining  its  roof,  appear  as  a  visible  torrent  at  the  bottom 
of  a  deep  canon. 

Many  of  these  features  can  be  studied  with  great  ease,  and  under  the  inspiration  of 
glorious  natural  beauty  at  the  great  Shoshone  Falls  of  the  Snake.  (The  lecturer  here 
sketched  rapidly  upon  the  black-board  the  outline  of  these  falls  and  of  the  basaltic 
clifls  above  anil  below  them.)  There  are  no  large  pictures  of  these  falls  at  present 
available;  otherwise  I  should  not  be  so  audacious  as  to  attempt  to  convey  an  idea  of 
their  form — still  less  of  their  beauty — in  so  rude  a  manner.  They  are  situated  about 
twelve  nnles  above  the  crossing  of  the  Snake  Canon  by  the  stage-road  from  Boise  to 
Salt  Lake.  They  are  accessible  without  much  hardship  from  the  Pacific  Railroad,  by 
twenty-four  hours'  stage-travel  to  the  station  of  Rock  Creek,  and  a  ride  or  walk  across 
the  sage-desert  of  half  a  dozen  miles.  The  surface  of  the  country  aj^pears  to  be  an 
unbroken,  scarcely  undulating  plain,  dotted  with  the  gray  tufts  of  the  sage,  and  black, 
here  and  there,  with  patches  of  bare  volcanic  rock.  As  one  approaches  the  canon  of 
the  river,  its  presence  is  betrayed  by  the  sound  of  its  flowing,  until  at  hist  one  comes 
suddenly  upon  its  bold  brink,  and  sees  the  stream  600  feet  below. 

The  opposite  side  of  the  canon  presents  an  excellent  vertical  section,  showing  both 
the  bedded  and  the  columnar  structure  of  the  basalt,  and  thin  layers  of  sedimentary 
deposits  between  the  successive  overflows.  The  whole  thickness  of  the  basaltic  forma- 
tion is  about  400  feet ;  and  below  it  is  revealed  porphyry,  to  the  further  depth  of  200 
feet.  Through  both  of  these  the  canon  has  been  carved  ;  but  it  is  apparently  a  much 
slower  and  more  difficult  work  for  the  stream  to  wear  away  by  honest  friction  the 
masses  of  porphyry  than  it  was  to  subtly  undermine  and  overthrow  the  stately  pillara 
of  basalt. 

The  roar  of  the  falls  is  heard  in  the  distance,  and  a  rising  cloud  of  mist  indicates  their 
locality.  Riding  along  the  edge  of  the  clitt'  for  two  or  three  miles,  we  come  upon  one 
of  the  most  romantic  scenes  of  the  world.  We  surprise  the  river  at  its  work.  Its  ba- 
saltic channel  was  long  since  complete,  and,  not  satisfied  with  that,  it  is  patiently  saw- 
ing, foot  by  foot,  into  tlie  porphyry.  Below  the  falls  this  rock  hjis  been  excavated  some 
200  feet  in  depth;  and  this  is  almost  exactly  the  height  of  the  falls  themselves.  There 
are  almost  no  rapids  immediately  above,  and  none  at  all  immediately  below ;  the  stream 
makes  practically  but  one  leap,  in  a  sheet,  broken  at  low  water  by  projecting  rocks,  but 
nift.jestic  in  times  of  flood  as  the  segment  of  a  huge,  revolving  wheel.  Figures  are  jier- 
haps  as  impressive  as  words  in  such  a  description,  since  they  leave  the  imagination 
freer  play  in  tilling  up  the  outlines  of  the  scene.  A  canon  perhaps  1,000  feet  in  width, 
400  feet  deep  above  the  falls,  600  feet  below,*  and  a  great  river  plunging  from  one  bed 
to  the  other — this  is  the  frame  of  the  picture.  As  if  unwilling  to  leave  so  grand  a  be- 
ginning without  some  delicate  touches  of  milder  beauty,  nature  has  relaxed  the  stern- 
ness of  her  desolation,  and  clothed  the  gray  ruins  of  the  precipices  with  green  trees 
and  grass,  nourished  by  the  mists  of  the  cataract.  The  sun,  busy  through  all  the  sur- 
rounding phiins  in  fierce  destniction,  here  condescends  to  the  graceful  labor  of  scatter- 
ing diamonds  in  the  foam  and  painting  rainbows  on  the  mist.  A  little  way  above  the 
falls  the  river  divides,  inclosing  between  its  two  arms  a  remnant  of  the  overlying 
basalt,  mjissivo  and  castellated,  like  a  great  forfress,  defying  destruction ;  and  almost 
on  the  edge  of  the  falls,  protected  no  doubt  by  this  fortress  farther  up  the  stream, 
stands  a  still  smaller  relic  of  the  former  rocks,  a  pillar  of  basalt,  upon  the  top  of  which 
was  seen  by  the  earliest  pioneers  who  penetrated  to  this  place  an  eagle's  nest^  For  a 
score  of  years  it  has  remained — how  much  longer  no  man  can  tell — and  is  still  inhabited 
by  the  i)roud  and  solitary  pair  whose  reign  there  is  none  to  dispnte. 

Despite  the  forbidding  appearance  of  the  precipitous  clilfs,  it  is  possible  to  descend 
into  the  canon  below  the  falls.  Numerous  clefts  and  Assures  extend  through  the  basalt 
to  the  porphyry,  and  by  scrauibling,  sliding,  and  dropping,  aided  by  the  stout  branches 
of  drooping  trees,  it  is  possible  to  reach  the  bottom.  Many  of  these  fissures  are  spanned 
above  by  natural  bridges.    Some  of  them  are  closed  at  the  top,  with  openings  here  and 

*  Tbc  height  of  the  cliffi)  below  the  falls  is  G30  feet;  the  height  of  tho  falls  is  said  to  be  216  feet. 
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there,  through  which  we  may  look  down  into  deep  narrow  caves,  with  glimpses,  far 
below,  of  suushine  and  the  flowing  river. 

The  view  of  the  falls  from  beneath,  though  of  course  impressive  and  beautiful,  is  not 
the  best  that  can  bo  obtained.  The  characteristic  feature  of  the  scene,  the  great  depth 
of  the  cafion  above  the  upper  level  of  the  stream,  is  dwarfed  in  perspective,  and  the 
beauty  of  the  stream  Just  before  its  final  plunge  is  hid  from  view  by  the  tumbliug 
waters  themselves.  The  most  magnificent  aspect,  combining  in  one  ])icturo  nearly  all 
the  elements  of  power  and  grace,  oi  bold  outline  and  tender  shadow,  of  towering  height 
above  and  dizzy  depth  below,  is  obtained  from  a  jutting  point  of  the  crags  below  the 
fall  and  nearly  on  a  level  with  its  edge.  It  was  from  such  a  position  that  Sir.  Clarence 
King^s  party  of  explorers,  suspending  their  photographer  and  his  instrument  in  mid-air, 
as  it  were,  in  front  of  the  great  cataract,  obtained  an  excellent  picture  of  this  unique 
scene. 

I  have  said  enough,  I  trust,  to  convince  you  that  the  far  Northwest  has  much  to  show 
us  and  to  tell  us  that  will  be  valuable  to  science  and  to  art.  I  hope  it  will  not  be  long 
before  its  natural  features  will  be  thoroughly  ex])lored  and  described.  Pacific  Railroad 
parties  have  crossed  and  recrossed  it,  intent  rather  on  the  best  way  to  get  through  its 
passes  and  across  its  wilderness  than  on  the  study  of  its  character  and  history ;  the 
miner  and  the  emigiant  have  traversed  it  with  indifference,  save  where  it  promised 
fruitful  fanns  or  golden  treasure ;  the  Indian  and  the  trapper  have  roamed  over  it,  with 
keen  but  ignorant  observation.  But  the  time  for  all  such  imperfect  explorations  of  our 
great  interior  has  pjissed.  The  recent  governmental  survey  of  the  belt  through  which 
the  Pacific  Railroad  runs  is  a  specimen  of  amore  thorough,  elaborate,  and  permanently 
valuable  contribution  to  our  knowledge  of  the  continent.  I  hope  it  may  be  followed 
by  others,  as^vell-equipped  and  as  well-conducted  as  this  has  bt-en  by  its  young  but 
famous  leader,  Clarence  King,  with  whose  name  those  of  Hague  and  Gardner  are 
worthily  associated.  Surely  the  government  of  this  great  country  cannot  do  a  wiser 
or  a  nobler  thing  than  to  give  to  the  world  a  faithful  picture  of  the  mighty  realm  be- 
neath its  sway. 

Since  the  foregoing  description  was  written  and  made  public,  the  re- 
discovery of  gold  in  the  bars  of  the  Upper  Snake  has  led  a  considerable 
temporar^^  population  to  the  neighborhood  of  the  great  falls. 

THE  SNAKE  RIVER  BARS. 

The  bars  on  the  Snake  River  have  long  been  the  resort  of  placer- 
miners  at  times  when  the  lack  of  water  caused  the  suspension  of  oper- 
ations in  the  camps  of  Boise  Basin  and  other  localities,  usually  toward 
the  close  of  the  season,  when  the  smaller  streams  are  dry.  Indeed,  it 
is  not  practicable  to  carry  on  bar-mining  in  the  Snake  while  the  stream 
is  high ;  and  even  under  the  circumstances  Jibove  mentioned,  it  is  usually 
expected  that  the  bars  will  merely  enable  a  few  hundred  men  to  earn 
"  wages" — 80  to  §8  per  day — and  so  find  steady  employment  at  a  time 
wlien  they  would  otherwise  be  forced  to  remain  idle.  The  seasons  of 
1869  and  1870,  however,  were  both  characterized  by  drought;  and  the 
unusual  low  stage  of  water  early  in  the  summer,  while  it  impaired  the 
productiveness  of  many  interior  camps,  gave  rise  to  increased  activity 
along  the  great  river.  During  the  former  year  I  followed  the  Snake 
canon  for  some  distance,  visiting  en  route  the  celebrated  Shoshone  Falls; 
and  it  must  be  confessed  that  I  found  its  precipitous  basaltic  walls,  with 
their  coarse  debris,  not  promising  for  river-mining.  Near  these  very 
falls,  however,  some  discoveries  of  gold  in  the  river-channel,  made  in 
the  summer  of  1870,  created  considerable  excitement,  and  called  to- 
gether suddenly  a  temporary  population,  where  at  the  time  of  my  visit 
there  was  no  sign  of  human  habitation.  From  the  information  I  have 
been  able  to  gather,  I  am  led  to  believe  that  the  gold  deposits  of  this 
part  of  the  river  are  limited  in  extent  and  (piite  moderate  in  their 
yield  of  precious  metal,  while  the  operations  of  mining  are  difficult  in 
the  most  favorable  seasons,  and  wifl  be  quite  impracticable  when  high 
water  prevails.  The  following  account  of  these  mines,  extracted  and 
condensed  from  a  letter  addressed  July  15,  1870,  to  the  San  Francisco 
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Bulletin,  presents  a  clear  picture,  and  agrees  well  with  my  impressions 
derived  from  personal  observation  and  from  conversation  with  others : 

The  discovery  of  gold  on  this  river  is  by  no  means  a  recent  thing,  having  occnrred, 
along  its  lower  portions,  soon  after  the  opening  up  of  the  mines  in  the  Boise  Basin, 
and  farther  down,  about  Lewiston,  somewhat  earner.  The  extreme  fineness  of  the 
particles,  however,  it  being  what  is  denominated  ''flour  dust,"  prevented  these  dig- 
gings being  worked  at  that  day,  the  means  for  saving  this  excessively  fine  dust  having 
been  less  perfect  then  than  at  present ;  a  further  reason  for  their  neglect  being  that  much 
better  wages  could  then  be  made  almost  anywhere  in  the  mines  of  Eastern  Oregon  and 
Idaho  than  here.  It  has  been  the  case,  however,  that  small  parties  have  for  several  years 
past  worked  occasionally  on  the  bars  in  this  vicinity,  as  well  as  a  few  points  still  higher 
up.  In  the  summer  of  1864,  a  well-appointed  company  left  Boise  to  prospect  the  Upper 
Snake  and  its  tributaries ;  but,  meeting  with  resistance  from  the  Indians,  they  were 
obliged  to  abandon  this  purpose,  having  only  ascertained  that  there  was  at  least  a 
show  of  gold  along  the  streams  in  that  region.  Ever  since  these  attempts  have  been 
annually  renewed,  only  to  end  for  the  first  two  or  three  years  in  similar  results,  no 
considerable  amount  of  work  having  been  accomplished  until  last  year  in  that  quarter. 
Through  these  persistent  eftbrts,  prosecuted  both  from  the  east  and  the  west,  the  main 
stream  has  been  traced  and  examined  quite  to  its  source,  in  the  Wind  River  Moun- 
tains, while  the  most  of  its  upper  tributaries  have  alsol)eeu  pretty  effectually  explored. 
On  nearly  all  the  bars,  both  on  the  two  principal  forks,  as  well  as  the  continents,  gold 
has  been  found — always  excessivelj'  tine  and  generally  only  in  limited  quantities — no- 
whei*e  in  very  great  quantities. 

Owing  to  dearth  of  water,  and  consequent  difficulty  in  working  the  m'ines  through- 
out Idaho  last  year,  a  larger  number  of  men  than  ever  before  were  tempted  to  try  tlu^ir 
luck  on  this  river,  the  most  of  whom  located  in  this  neighborhood,  where  several  good 
bars  had  previously  been  found.  Arriving  at  a  time  when  the  water  had  reached  a 
tolerably  low  stage,  and  having  the  culling  of  the  ground,  the  most  of  them  made  fair, 
and  a  few  very  large  wages.  Scarcely  any  of  these  men  made  less  than  $5,  while  quite  a 
good  many  took  out  from  810  to  S15  daily.  Occasionally  as  much  as  ^50  or  ^GO  were 
worked  out  bv  two  men  with  a  single  rocker,  and  it  seems  likelv  that  the  individual 
earnings  of  the  forty  or  fifty  men  strung  along  this  section  of  the  river  were  not  less 
than  $7  or  $!i  per  day.  The  Bascon  claim,  situate  on  the  north  side  of  the  riv^er,  quar- 
ter of  a  mile  below  this  place,  yielded  at  the  rate  of  §20  per  day  to  the  hand  through- 
out the  season ;  and  two  men  are  said  to  have  taken  out  $175  in  one  day.  This,  how- 
ever, occurred  but  once,  and  the  claim  in  question  is  ailmitted  to  have  been  much  the 
best  of  any  in  this  \icinity  or  anywhere  else  along  the  river.  The  average  earnings  of 
those  at  work  any  considerable  distance  either  above  or  below  here  are  generally  esti- 
mated to  have  been  about  S^  per  day  ;  the  entire  number  of  men  engaged  in  work- 
ing last  fall  on  bars  above  the  old  diggings  having  been  about  one  hundred. 

The  water  in  this  river  reaches  its  lowest  point  late  in  the  autumn,  at  which  stage 
it  remains  until  about  the  middle  of  April,  when  it  commences  to  rise,  and,  going  up 
slowly  at  first,  and  more  rapidly  after  two  or  three  weeks,  reaches  its  greatest  height 
toward  the  latter  part  of  June,  when  it  again  begins  to  subside,  going  down  at  the 
rate  of  two  or  three  inches  daily  thereafter.  While  it  is  true,  as  a  general  thing,  that 
the  lower  the  water  the  better  the  diggings,  it  is  still  the  case  that  a  few  of  the  larger 
and  more  elevated  bars  can  be  worked  to  best  advantage  when  the  river  U  high,  as  at 
present,  hence  a  small  number  of  men  are  now  engaged  working  on  these  exceptional 
spots,  their  earnings  running,  as  near  as  can  be  ascertained,  from  S-»  to  84  per  day.  On 
two  or  three  claims,  however,  they  have  been  doing  better  than  this,  the  owners  pay- 
ing their  hands,  in  one  case,  $5,  and  the  others  §4  ]x^r  day,  with  board.  As  the  river 
recedes  more  men  are  getting  to  work,  though  it  will  be  three  or  four  weeks  yet  before 
any  considerable  number  of  claims  can  be  worked  to  advantage.  Meantime  there  are 
a  goodly  number  of  men  here  out  of  em[)loymeut;  and  being  also  out  of  means,  some 
of  them  are  dependent  upon  their  neighbors  for  their  daily  food,  and  there  wouhl  bo 
no  ditliculty  in  finding  nunil)ei*s  of  good  hands  willing  to  work  for  their  l>oard,  were 
there  any  one  desirous  of  employing  them  on  those  terms.  Discouramnl  by  this  state 
of  affairs  and  a  shameful  monopoly  of  the  best  grounds  by  the  early  comers,  held  under 
claims  of  unusual  dimensions  and  pretended  sales,  a  great  many  have  left  the  mines, 
the  arrivals  on  the  river  at  this  point  being  just  now  scarcely  in  excess  of  the  depart- 
ures from  it.  In  fiK't,  there  is  nothing  to  be  gained  in  being  here  at  ))resent,  the  mid- 
dle of  August  being  about  as  soon  as  the  river  can  be  prospected  and  claims  located  to 
advantage.  From  what  has  been  said  it  will  be  seen  that  the  best  sea.sou  for  work 
here  extends  from  about  the  1st  of  September  to  the  latter  part  of  November,  during 
which  the  water  is  constantly  receding.  Early  in  December — though  sometimes  not 
before  Ciiristmas — the  weather  becomes  too  cold  and  stormy  for  successful  operations, 
continuing  so  with  short  intervals  till  about  the  1st  of  March,  when  work  can  be  re- 
sumed and  kept  up  without  much  interference  from  cold  or  high  water  till  near  the 
Jiiiddle  of  Ma  v. 
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The  seasons  here  are  about  the  same  as  in  the  State  of  Nevada — hot  and  dry  sum- 
mers, with  cold  winters  and  deep  snow  on  the  mountains,  though  but  little  falls  along 
the  river  or  in  the  adjacent  valleys.  The  autumn  and  later  spring  months  are  pleas- 
ant, with  but  little  stormy  weather.  Miners  can  winter  on  the  river  without  much 
hardship;  and  us  a  good  deal  of  work  can  be  done  to  advantage,  it  is  likely  that  many 
will  tarry  here  till  spring,  prolonging  their  sojourn  till  the  next  rise  of  water  sends  them 
away.  Although  there  is  no  timber  on  or  near  this  part  of  the  river,  enough  of  drift- 
wood can  usually  be  obtained  for  fuel,  and  at  many  points  also  for  the  construction  of 
cabins,  although  the  latter  can  readily  bo  made  of  rocks  and  other  convenient  ma- 
terials. 

The  river,  when  high,  is  a  large  stream,  carrying  a  volume  of  water  equal  to  the  San 
Joaquin  or  the  Sacramento.  For  a  good  part  of  its  course  it  tlows  through  rocky  and 
precipitous  canons,  its  banks  for  fifty  or  sixty  miles  in  this  vicinity  consisting  of  nearly 
perpendicular  walls  of  volcanic  rock.  Its  current,  wherever  it  is  naiTow  and  thus  walled 
in,  is  swift,  being  at  many  points  hastened  by  fjills  and  rapids.  At  Shoshone  City  there 
is  a  cataract  100  feet  high,  and  four  miles  below  another,  the  Great  Shoshone  Falls, 
210  feet  in  height,  with  several  violent  pitches  in  the  river  immediately  above  them. 
There  are  no  trees  along  this  stream,  except  a  very  few  ci^dars  along  the  Great  Falls, 
lower  down  the  mountains  whence  it  issues  two  hundred  miles  above.  The  country 
along  it  is  also  treeless — everywhere  extremely  barren.  The  bars  in  the  canons,  where 
only  as  yet  much  rich  dirt  has  been  found,  are  generally  small  and  narrow,  and  being 
covered  for  the  most  part  with  rock,  will  afford  but  comparatively  little  auriferous 
earth,  while  they  will  bo  difficult  to  work.  The  river  water  is  of  good  quality,  and 
though  cool  earlier  in  the  season,  is  now  growing  warm,  owing  to  the  great  distance 
it  has  to  travei-se  the  hot  and  arid  plains  after  leaving  the  mountains. 

Everything  considered,  there  would  seem  to  be  as  many  people  now  on  this  river  as 
prospects  won  Id  warrant.  At  all  events,  there  is,  for  the  reasons  stated,  no  huiTy  about 
getting  here  just  yet.  The  miner  who  was  unable  to  come  in  time  to  avail  himself  of 
the  opportunities  afforded  by  the  low  stage  of  water  in  the  spring  may  as  well  postpone 
his  coming  for  another  month  or  six  weeks  yet  at  least,  as  he  will  then  arrive  at  a  period 
when  he  can  examine  the  mines  with  satisfaction,  and  soon  determine  whether  it  will 
do  to  remain  or  not.  But  little  can  be  done  and  not  much  known  of  the  diggings  by 
actual  test  earlier  than  that.  Meantime  the  weather  here  is  dry  and  hot,  provisions 
rather  dear,  and  life  in  every  respect  about  as  cheerless  and  uncomfortable  as  it  well 
can  be.  Without  lumber,  there  are  no  houses  to  protect  one  from  the  sun  which  glares 
fiercely  down  the  live-long  day.  It  is  difficult  to  ever  find  enough  brush  to  constitute 
a  shade,  the  best  refuge  from  the  heat  being  the  caves,  here  numerous,  or  the  shady 
side  of  a  rock. 

It  is  a  peculiarity  in  affairs  here  that — all  being  impressed  with  the  idea  that  their 
stay  will  be  short  and  business  evanescent — no  improvements  of  a  permanent  kind 
have  been,  or  seem  likely  to  be,  undertaken.  No  houses  or  other  buildings  are  put  up ; 
no  roads  or  ditehes  constructed ;  no  farming  or  mechanical  pursuits  engaged  in ;  and, 
in  short,  no  work  of  any  kind,  except  mining,  to  be  done,  and  just  now  we  have  seen 
but  little  of  that. 

Shoshone  City,  the  largest  hamlet  on  the  river,  consists  of  four  canvas  shanties  and 
a  tent,  all  used  as  trading-posts.  At  present,  they  are,  with  two  exceptions,  located  'i 
the  high  bluff' overlooking  the  river,  though  the  most  of  them  are  to  bo  transferred,  in 
a  few  days,  below,  nearer  to  the  mines,  a  rude  wagon-road  having  Ijeen  gouged  out  of 
the  cliff  to  facilitate  the  work  of  removal.  At  the  mouth  of  Dry  Creek,  fifteen  miles 
above  here,  there  are  four  stores  and  a  restaurant,  which,  with  some  half  dozen  miners' 
tents,  constitute  the  bulk  of  that  town.  There  is  also  a  store  at  Clark's  Ferry,  twenty 
miles  below  here,  there  being  three  or  four  additional  trading-posts  scattered  along 
this  portion  of  the  river.  At  these  places  miners'  supplies  of  all  needed  kinds  can  bo 
procured,  and  generally  at  fair  prices  ;  wherefore  it  is  hardly  worth  while  for  parties 
coming  here  to  encumber  themselves  with  provisions  or  other  luggage.  Fresh  beef 
and  mutton  can  also  be  had  at  reasonable  rates,  while  the  river  affords  trout,  salmon, 
and  other  inferior  fish  in  considerable  numbers. 

The  last  statement  in  the  above  ficcount  I  must  take  leave  to  doubt. 
There  are  no  salmon  in  the  Snake  Eiver  above  the  Shoshone  Falls,  nor, 
unless  I  am  much  mistaken,  for  a  considerable  distance  below.  I  have 
caught  trout  and  other  fish  immediately  below  the  great  fall.  The 
absence  of  salmon  in  the  Upper  Snake  is  curiously  connected  with  the 
celebrated  expedition  of  Lewis  and  Clarke  at  the  beginning  of  the  pres- 
ent century.  It  will  be  remembered  that  these  daring  explorers  ascended 
the  Missouri  to  its  sources,  and  Captain  Lewis,  crossing  the  divide,  dis- 
ex)vered  the  headwaters  of  the  Snake  Eiver,  which  was  called  the  Lewis 
Kiver  in  honor  of  him  for  many  years,  (though  the  name  of  Shoshone 
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or  Snake,  bestowed  upon  it  by  the  Indians,  in  allusion  to  its  serpentine 
course,  has  always  been  more  commonly  used  by  the*  inhabitants,  and 
will  doubtless  survive.)  Following  this  stream  for  some  distance,  Cap- 
tain Lewis  satisfied  himself  that  it  contained  no  salmon,  and  thi't  the 
tribes  on  its  banks  were  unacquainted  with  that  fish.  From  tliis  he 
reasoned  that  the  river  was  not  part  of  the  Columbia,  the  headwaters 
of  which  he  was  seeking,  or  else  that  large  falls  intervened  between 
the  portion  he  examined  and  the  sea.  He  consequently  turned  back 
and  recrossed  the  divide ;  and  the  party  taking  a  more  northerly  pass, 
reached  the  Columbia  by  another  route.  Lewis  may  be  said  to  have 
surmised  the  existence  of  the  great  American  and  Shoshone  Falls, 
which  he  did  not  actually  see.  Subsequently  Fremont  crossed  the 
Wind  River  Mountains,  and  i)assed  down  the  Snake  to  a  point  which  I 
judge  must  have  been  not  far  above  the  upper  fall ;  but  deterred  by  the 
gloomy  barrenness  of  the  country,  he  forsook  the  river  and  struck  north- 
ward to  the  Clearwater.  The  grand  basaltic  canon  of  the  Snake  has 
thus  remained  but  little  known  in  literature.  Some  description  of  it 
has  been  given  in  the  foregoing  account  of  the  basaltic  scenery  of 
the  Northwest.  Doubtless  mining  operations  on  the  upper  part  of  the 
river,  if  successfully  continued,  of  which  there  appears  to  be  some  doubt, 
will  result  in  making  the  region  better  known  both  to  tourists  and  to 
readers. 

ALTUBAS  COUNTY. 

The  high  prices  of  labor  and  materials  have  continued  to  exert  upon 
the  mining  industry  of  this  county  an  unfavorable  influence.  Wages 
are  reported  to  be  still  as  high  as  $5,  $6,  and  $8  coin  per  day — a  bur- 
den which  no  district  could  be  expected  to  bear.  The  placer-mines 
especially,  not  bejng  able  to  pay  such  wages,  have  fallen  mainly  into  the 
hands  of  the  Chinese.  Eocky  Bar,  one  of  the  most  noted  camps  of  the 
county,  has  sufl'ered  somewhat  from  the  stampede  to  the  bars  of  the  Snake 
River;  but  has  maintained,  notwithstanding,  a  considerable  production. 
The  Idaho  mine,  now  owned  by  Messrs.  D.  F.  Settle  &  Co.,  is  reported 
to  have  produced  820,000  during  the  summer.  Small  lots  of  the  ore, 
amounting  to  t\yenty  or  thirty  tons,  are  said  to  have  yielded  $200  per 
ton  in  mill. 

Bed  Warrior  district  has  been  comparatively  quiet.  The  Casco  Com- 
pany, owning  the  Wide  West,  (see  my  last  report,  page  248,)  was  idle 
during  the  summer,  but  was  expected  to  resume  work  in  the  fall. 

The  Monarch  Company,  in  Yuba  district^  was  running  for  six  mouths 
during  the  year  ending  June  1,  1870,  and  produced  $50,000.  The  At- 
lanta lode,  owned  by  this  company,  was  tlescribed  in  my  last  report. 
It  is  reported  to  have  been  sold  in  London  to  an  English  company  ;  and 
the  appearance  of  a  prospectus  in  the  English  i)apers  confirms  the 
report. 

According  to  a  correspondent  of  the  Boise  City  Statesman,  the  scene 
of  the  most  active  development  in  the  county  during  the  summer  was 
Bonaparte  Hill,  situated  some  seven  miles  in  a  southeasterly  direc- 
tion from  Rock}"  Bar.  The  Bonaparte  Company  and  the  ^ew  York  and 
Ohio  Company  are  both  working  on  this  hill,  and,  it  is  believed,  on  the 
same  lode.  Four  or  five  hundred  tons  of  ore  had  been  extracted  by  the 
middle  of  August,  and  were  awaiting  the  completion  of  a  mill.  The 
expected  yield  was  between  675  and  $150  per  ton.  The  wages  paid 
here  were  $2  50  to  83  i)er  dqy,  currencj',  "and  found,"  for  miners,  and 
'  }  per  day  for  mechanics. 
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IDAHO  COUNTY  AND  NORTHERN  IDAHO. 

The  quartz  mines  of  Warren's  camp  appear  to  have  made  but  little 
projGcress  toward  steady  x)roduetion,  thoug:li  there  has  been  considerable 
activity-  in  prospecting.  My  correspondent,  Mr.  llichard  Hurley,  an 
assayer  of  long  experience,  and  a  gentleman  w  ell  acquainted  with  the 
mines  of  ^Northern  Idaho  and  the  Upper  Columbia,  writes  concerning 
this  camp  under  date  of  February  4, 1871 :  ''  All  that  I  have  to  say  at 
present  is  that  the  quartz  mines  which  are  now  worked  are  paying  well, 
averaging  some  $50  to  the  ton  in  gold,  and  the  silver  ledges  averaging 
about  885  to  the  ton.  They  did  not  commence  working  till  last  Octo- 
ber, so  I  cannot  give  much  detailed  information  concerning  them.  I 
have  assayed  since  that  time  about  $10,000  from  quartz,  mostly  obtained 
by  prospecting  merely  on  the  diU'ereut  ledges.  The  prospects  at  this 
camp  are  very  flattering." 

For  the  year  ending  June  1,  1870,  Mr.  Hurley  reported  the  sum 
assayed  at  $2,500.  The  average  yield  of  the  placer-claims  reported 
from  Idaho  County  w^as  $5  90  per  day  per  hand,  wages  being  about 
$2  25.  Washington  district  contains  a  number  of  claims  which  pro- 
duced in  the  neighborhood  of  $10,000  each  during  the  season  of  four  or 
five  months.  In  Florence  district,  the  yield  of  single  claims  seems  not 
to  have  exceeded  $0,000. 

My  correspondent  at  Lewiston  reports  the  yield  of  the  northern  camps 
to  have  been  about  the  same  as  usual.  Shoshone  County  still  maintains 
a  considerable  production  in  hydraulic  as  well  as  placer  mining.  The  aver- 
age yield  of  twelve  hydraulic  claims  reported  was  $G  to  $10  per  day  per 
hand,  the  average  w  ages  being  $50  per  month.  Mr.  W.  Shepherd,  and 
Messrs.  Campbell,  Black  &  Co.  have  the  largest  claims,  each  producing 
over  $10,000.  The  average  yield  from  eighty-eight  placer-claims  was 
$2  80  per  day  per  hand.  Most  of  these  claims  were  w  orked  by  owners, 
paying  no  wages.  The  average  yield  of  a  few  claim.4  i)aying  wages  at 
the  rate  of  $10  per  month  was  $0  03  per  day  per  hand.  The  total  pro- 
duct of  the  eighty-eight  claims  was  a  little  over  $300,000 ;  but  this  con- 
stitutes only  a  portion  of  the  actual  yield  of  the  county. 

LOON  CREEK. 

At  the  Loon  Creek  placer-mines,  situated  about  one  hundred  and 
twenty-five  miles  northeast  of  Idaho  City,  (see  my  last  report,  page  251,) 
about  two  hundred  men  have  been  at  work.  The  extent  of  the  dig- 
gings is  about  four  miles  along  the  creek.  Being  so  near  the  mountain 
snows,  this  stream  is  subject  to  freshests  and  high  w^ater,  which  delay 
the  commencement  of  the  working  season  till  about  the  1st  of  July, 
except  in  dry  years.  Hence  the  production  of  such  camps  begins  after 
work  in  the  basin  has  well  nigh  ceased.  The  gold  of  Loon  Creek  is 
reported  to  be  of  fine  quality,  worth  $17  per  ounce. 
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CHAPTER    V. 

MONTANA. 

I  had  intended  to  visit  this  Territory  personally  during  last  summer, 
but  the  unavoidable  delay  in  the  public  printing  oflBce  in  the  publication 
of  my  last  report  detained  me  at  the  East  until  late  in  the  fall,  when 
cold  weather  had  already  set  in  in  Montana.  The  present  chapter  con- 
tains such  imperfect  statistics  as  I  have  gathered  from  corresi)ondent8 
and  other  reliable  sources  during  last  year. 

It  is  a  notable  fact  that  many  of  the  placer  and  hydraulic  claims  have 
not  been  enabled  to  keep  up  operations  for  more  than  a  few  months,  the 
excessive  drought  which  existed  on  the  Pacific  coast  having  extended 
into  3Iontana.  Still  a  large  number  of  them  have  yielded  excellently, 
and  higher  than  the  majority  of  the  mines  of  this  class  in  other  States 
and  TeiTitories.  The  quartz  mines,  it  api>ears,  have  not  done  as  well  as 
in  former  years,  less  of  them  being  in  actual  oi)eration.  But  the  influ- 
ence of  reduced  freight,  owing  to  the  Union  Pacific  Railroad,  is  begin- 
ning to  be  felt,  and  preparations  which  will  materially  increase  the 
product  of  Montana  ai-e  in  progress.  It  is  also  notable  that  less  specu- 
lation, and  comparatively  more  bona  fide  mining,  is  the  order  of  the 
day,  and  the  enterprises  of  the  latter  class  progress  cautiously,  and  in 
a  manner  which  shows  that  the  present  miners  have  largelj^  profited 
from  the  experience  of  the  past. 

I  estimate  the  product  of  Montana  for  1870  at  $9,100,000,  as  follows : 

Shipped  overland  per  express $4, 800, 000 

Overland,  in  priv^ate  hands 2,  (K)0, 000 

Via  Fort  Benton  and  Eiver 800, 000 

Via  Walla- Walla 1, 500, 000 

9, 100, 000 


Although  the  governor  of  the  Territory,  in  a  recent  letter,  (February 
17,  1871,)  has  given  the  bullion  product*^  as  $12,000,000,  I  am  still  in- 
clined to  consider  the  above  estimate  more  correct,  though  it  may  be 
somewhat  lower  than  the  facts  will  warrant.  The  exact  sum  is  more 
difficult  to  ascertain  than  the  product  of  any  other  Territory.  The  very 
high  rate  charged  by  the  express  company  for  the  transportation  of 
bullion,  and  the  fact  that  most  of  the  product  is  gold  dust,  lead  to  a  heavy 
undervaluation  of  bullion  by  shippers,  (from  25  to  30  per  cent.,)  and  an 
extraordinary  amount  of  transportation  in  ])rivate  hands.  The  latter 
item  is  estimated  by  the  express  agents  at  half  the  product  of  the  Ter- 
ritory. The  invoiced  amount  shipped  by  express  via  Ogden  and  Corinne 
during  the  year  was  $3,937,720,  representing  an  actual  shipment  of  at 
least  $1,800,000.  The  lowest  estimates  I  have  received  in  regard  to  the 
other  routes  justify  me  in  crediting  them  with  the  amounts  above  named. 
As  the  cost  of  freight  from  the  railroad  on  18,000,000  pounds  of  supplies 
hauled  during  the  year  amounted  to  $2,700,000,  and  the  wages  paid  to 
miners  in  the  Territory  continued  to  be  very  high,  it  is  difficult  to  con- 
ceive how  the  product  of  the  industry  of  the  mining  population  could 
have  been  less  than  the  estimate  here  given. 
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DEER  LODGE  COUNTY. 

The  gold  product  of  this  county  during  1870  is  estimated  by  the  New 
Northwest,  a  well-known  local  paper,  at  $4,000,000.  Though  this  esti- 
mate is  possibly  slightly  exaggerated,  it  cannot  be  very  tar  from  the 
real  product.  JPlacer-mining  and  hydraulic  mining  have  both  been  very 
successful,  though  actively  earned  on  only  a  part  of  the  year.  To  the 
two  hundred  and  eighty  miles  of  ditches,  carrying  20,000  inches  of  wat^r, 
many  more  have  been  added ;  and  some  of  the  new  ditches,  as  the  Upper 
and  Lower  Race  track,  Cable  and  Butte,  will,  when  completed,  open  up 
extensive  and  rich  new  mines. 

The  census  reports,  giving  dat^  for  the  year  ending  June  1,  1870, 
enumerate  one  hundred  and  ninety-five  placer-claims,  but  this  number 
does  not  cover  nearly  all  of  them.  In  these  claims,  however,  nine  hun- 
dred and  ninety  men  found  employment  during  an  average  of  about 
four  months,  receiving  average  wages  of  $115  per  month.  The  placers 
reported  are  located  in  Washington  and  Lincoln  Gulches ;  Silver  Bow, 
Butte,  Hocker,  Jefterson,  Blackfoot,  Beartown,  Bear,  Elk,  and  Deep 
Gulches 5  French  and  German  Gulches;  Henderson,  Cariboo,  Modesty, 
and  Dry  Gulches.  The  total  yield  of  all  these  claims  is  reported  at 
$1,170,865,  and  the  average  yield  per  day  per  hand  was  $12  09.  The 
more  i)rominent  claims,  as  far  as  the  i)roduct  is  concerned,  are  the  fol- 
lowing : 

Lincoln  Flat  Company,  Lincoln  Gulch,  twenty  men  employed 

six  months \ . .  $34, 000 

Discovery  Company,  Lincoln  Gulch,  five  men  employed 12, 000 

Wilson  &  Bro.,  Lincoln  Gulch,  four  men  employed  six  months.  15, 000 

Patterson  &  Co.,  Lincolii  Gulch,  nine  men  employed  six  months.  20, 000 

Kelley  &  Co.,  Lincoln  Gulch,  six  men  employed  two  months  . .  10, 000 
Horten  ^  Co.,  Lincoln  Gulch,  six  men  employed  six  and  a  half 

mont^c- 24, 000 

Egleson  &  Co.,  Lincoln  Gulch,  ten  men  employed  six  months  .  50, 000 

Brunskell  &  Co.,  Lincoln  Gulch,  six  men  employed  five  months.  11, 600 

Keys  &  Co.,  Jefi'erson  Gulch,  three  men  employed  four  months.  10, 000 
Haines  (?)  &  Bro.,  Jefferson  Gulch,  seven  men  employed  six 

months 13, 500 

Maxey  &  Co.,  B'ackfoot.  five  men  emi)loyed  five  months 10, 000 

Montgomery  &  Cc .,  Blackfoot,  twelve  men  employed  six  months .  10, 000 

Williams  &  Co.,  Blackfoot,  four  men  employed  four  months. . .  12, 000 

Fenner  &  Co.,  Beartown,  ten  men  emploj-ed  twelve  months 50, 000 

Horan  &  Co.,  Beartown,  eight  men  employed  twelve  months. .  37, 000 

Gibbs  &  Co.,  twelv^e  men  employed  five  months 30, 000 

McGhee  &  Co.,  fifteen  men  emi)loyed  thirteen  months ....  55, 000 

Smith  &  Co.,  five  men  employed  seven  months 10, 000 

Hilaud  &  Co.,  five  men  emi)loyed  eight  months 11, 250 

W^urger  &  Co.,*  six  men  employed  eight  months 12, 000 

Morse  &  Co.,*  fourteen  men  employed  five  months 20, 000 

Mosby  &  Co.,*  six  men  employed  six  months 18, 000 

Shams  &  Co.,  French  Gulch,  fifteen  men  employed  one  month.  10, 000 

McLame  &  Co.,  Blackfoot,  five  men  employed  six  months 12, 000 

Prior  Company,  Blackfoot,  twelve  men  employed  eight  months.  30, 000 

Bealton  Company,  Blackfoot,  nine  men  employed  six  months. .  12, 000 

*  These  claims  are  reported  as  in  Bear,  Elk,  and  Deep  Gulches.  Which  gulch  con- 
tains each  claim  I  cannot  say. — R.  W.  R. 
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Beal  &  Harris,  German  Gulch,  fifteen  men  employed  one  and  a 

half  months ^ $12, 000 

Gardner  &  Stone,  German  Gulch,  twelve  men  employed  two 

months  ^ 10, 000 

McCling  &  Co.,  German  Gulch,  twelve  men  employed  two 

months \ 10, 000 

Fuuel  <&  Co.,  Henderson  Gulch,  five  men  employed  six  months.  12, 000 
Butler  &  Co.,  Henderson  Gulch,  five  men  employed  six  months.  18, 000 
Ferguson  &  Co.,  Henderson  Gulch,  six  men  employed  seven 

months .  / 12, 000 

Sullivan  &  Co.,  Modesty  and  Dry  Gulch,  three  men  employed 

eight  months ^ \..     11, 000 

Of  hydraulic  claims,  twenty-six  are  reported,  employing  two  hundred 
and  fifty  men  during  six  months  on  an  average,  and  at  average  wages 
of  8130  per  month.  The  total  product  of  these  is  given  at  $530,000, 
which  shows  an  average  of  $13  17  per  day  per  hand.  The  following 
claims  gave  the  highest  yields : 

Eoberts,  Fly  &  Co.,  employing  six  men  five  months $10, 000 

Blau  &  Co.,  employing  fifteen  men  eight  months 50, 000 

Holcomb  &  Co.,  emi)loying  fifteen  men  eight  months 70, 000 

Kitching  &  Co.,  employing  twenty-three  men  six  months 100, 000 

Smith  &  Co.,  employing  eight  men  five  months 15, 000 

Pioneer  Company,  employing  fifteen  men  six  months 45, 000 

Enterprise  Company,  employing  twelve  men  three  months ....  14, 000 

Dutch  Company,  employing  two  men  six  months 18, 000 

tiagan  Company,  emj)loyiug  eight  men  eight  months 20, 000 

Walker  &  Co.,  employing  seven  men  eight  months 15, 000 

McLean  &  Co.,  employing  seven  men  six  months 12, 000 

Scott  &  Co.,  employing  nine  men  six  months 12, 000 

Chang-Ling  Company,  employing  seven  men  six  months 13, 000 

A.h  Kan  &  Co.,  employing  eight  men  six  months 12, 500 

Ah  Yank  &  Co.,  employing  seven  men  six  months 9, 000 

Nason  &  Co.,  employing  six  men  six  months 12, 000 

O'Niel  &  Co.,  employing  seven  men  six  months 10, 000 

McDonald  &  Co.,  employing  eight  men  six  months 15, 000 

McDougal  &  Co.,  employing  seven  men  six  months 12, 500 

Irvin  &  Co.,  employing  thirty  men  six  months 25, 000 

Of  over  fifteen  hundred  quartz  lodes  recorded  in  the  county  very  few 
have  been  in  successful  operation.  The  census  reports  only  six  claims, 
employing  sixty-six  men  during  an  average  of  3.1  months.  Of  these  the 
St.  Louis  and  Montana  Mining  Comi)an5'  ran  their  mill  during  one  and 
a  half  months,  and  produced  a  little  over  $7,000;  the  Only  Chance 
worked  eight  arrastras  during  five  months,  and  i)roduced  1,700  ounces 
of  gold,  worth  $37,000 ;  and  the  Highland  Gold  Company  at  Blackfoot 
produced  $2,645.  All  these  statements  refer  to  the  year  ending  June 
1,  1870.  Later  in  the  year  the  Stuart  Mill  (belonging  to  the  St.  Louis 
Company)  was  reported  as  doing  a  successful  business  under  the  man- 
agement of  Captain  George  Plaisted.  Twelve  tons  per  day  were  crushed 
at  the  time  with  satisfactory  results. 

The  Cable  lode  (probably  the  Atlantic  Cable)  is  reported  in  active 
operation  again.  Mention  of  this  magnificent  lode  was  made  in  my  last 
report.  Tlie  former  wasteful  mode  of  mining  seems  to  have  given  way 
to  systematic  working.  In  July  Mr.  Cameron,  the  superintendent,  em- 
ployed some  fifty  men  about  the  mill  and  mine.    But  two  clean-ups  had 
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been  made  since  the  hoistinf^  works  were  put  in  operation ;  but  the 
amount  of  ore  in  sight  warranted  the  belief  that  there  is  no  cause  to 
apprehend  that  the  mill  would  again  be  compelled  to  lie  idle  for  the 
want  of  quartz.  The  company  continued  work  in  the  mine  regularly, 
and  in  September  work  was  being  carried  on  day  and  night.  The  com- 
pany was  sinking  the  main  shaft,  opening  up  lower  levels  and  taking  out 
quartz.  The  main  shaft  was  then  down  150  feet.  Ninety-three  feet 
from  the  surface  a  tunnel  leaves  the  main  shaft  for  the  upper  level,  a 
distance  of  400  feet.  The  ledge  at  the  thickest  part  is  over  50  feet,  and 
by  far  the  most  of  the  ore  pays  well.  The  rock  is  nearly  all  stoped  out 
in  the  upper  level.  The  mill  was  expected  to  run  regularly  before  the 
1st  of  October.  The  main  shaft  is  intended  to  be  sunk  until  it  inter- 
sects the  ledge,  when  large  quantities  of  quartz  will  be  ready  to  be  taken 
out.  A  good  engine  for  hoisting  and  pumping  is  on  the  ground,  and 
works  splendidly. 

The  Miners  and  Mechanics'  Tunnel,  near  the  vein  just  mentioned, 
was  also  actively  prosecuted,  and  since  the  middle  of  the  summer  the 
rock  has  been  much  softer  than  formerly,  so  that  quicker  progress  could 
be  made.  It  was  expected  in  August  that  the  ledge  would  be  struck 
soon,  but  I  have  not  had  any  information  in  regard  to  it  since  then. 
The  company,  which  is  a  cooperative  one,  the  shareholders  being  work- 
ing-men, deserves  ample  success  for  its  i)ersevering  energy.  They  have 
carried  on  their  work  steadily  for  nearly-  three  years  without  aid  from 
others. 

A  number  of  other  mines  are  mentioned  by  my  informants  as  giving 
good  results  during  the  year,  but  I  am  not  informed  as  to  the  continuity 
of  their  operations.  Among  these  the  silver  mine  of  Mr.  H.  Beck,  on 
the  Big  Hole  River,  the  mine  of  Day  &  Harvey,  and  the  Dixie  lode, 
belonging  to  Parker  &  Dickey,  seem  to  be  very  promising.  The  last  is 
•a  gold  lode,  carrying  free  gold  in  quartz,  which  is  reported  to  be  worth 
$45  per  ton.  The  ore  is  worked  in  an  arrastra.  The  Trout  mine,  be- 
longing to  the  Cole  Saunders  Gold  and  Silver  Mining  Company,  is  a 
valuable  lode,  and  the  late  vicissitudes  of  the  company  seem  to  have 
been  effectually  settled  at  last.  The  Independent  published  in  the  fall 
the  following  in  regard  to  this  mine : 

The  "  Trout "  is  a  seven-foot  lode,  crossing  the  strata  of  limestone  country  rock  at 
right  angles.  It  is  developed  on  the  surface  a  distance  of  1,000  feet.  The  upper  level, 
50  feet  below  the  surface,  and  in  45  feet  from  the  main  shaft,  shows  a  7|-foot  lode,  and 
a  richer  quality  of  rock  than  upon  the  surface.  The  lower  level,  85  feet  from  the  sur- 
face, shows  a  still  better  quality  of  rock.  There  are  some  three  hundred  tons  of  ore  on 
the  dump,  roasted  and  ready  for  the  furnace.  The  smelters  consist  of  three  furnaces 
and  a  cupeling  furnace,  with  steam-power.  The  trouble  hitherto  has  been  the  want 
of  galena  for  fluxing.  A  small  supply  was  lately  procured,  and  satisfactory  tests  have 
been  made  with  a  small  furnace  of  1  foot  interior  diameter,  and  9  feet  from  the  tuydres 
to  discharge-hole.  The  furnace  is  now  running  finely,  and  yielding  about  one-half  ton 
of  metal  (worth  $700  per  ton)  every  twenty-four  lioui*s.  On  September  10  the  employes 
of  the  mine,  members  of  the  company,  creditors,  «fec.,  met  at  the  office  of  the  company 
for  the  purpose  of  agreeing  upon  the  conditions  of  a  settlement.  After  fully  discussing 
the  conditions  of  the  proposed  settlement,  a  lease  containing  substantially  the  follow- 
ing conditions  was  agreed  upon :  The  Cole  Saunders  Silver  Concentrating  Company 
lease  to  Henry  Schnepel,  as  agent  of  the  employes,  two  of  the  furnaees  and  the  50-foot 
level  of  the  Trout  mine,  together  with  all  the  ore  on  the  dump,  said  Schnepel  to  furnish 
two  hundred  tons  of  galena  for  fluxing,  and  all  supplies  until  the  employes  ar.  paid 
oflf.  Said  lease  to  remain  in  force  until  the  objects  named  are  accomplished.  Tht  Cole 
Saunders  Company  retain  their  lower  level  and  the  main  shaft,  whicn  will  be  kept  run- 
ning vigorously.  They  also  retain  one  furnace  for  their  own  use  and  benefit.  Matters 
are  thus  now  placed  on  a  permanent  basis  for  regular  operations.  The  capital  furnished 
by  Mr.  Schnepel  will  relieve  Cole  Saunders  of  his  financial  embarrassments,  and  enable 
h'im  to  continue  running  the  one  furnace  steadily  on  the  company^s  account.  Cole 
Saunders,  in  building  and  perfecting  these  works,  has  accomplished  wonders,  consider- 
ing the  obstacles  against  which  he  iiad  to  contend.    Mr.  Schnepel,  the  lessee  of  the 
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mine  and  works,  is  one  of  the  solid  men  of  Deer  Lodge  County.  He  is  a  careful  busi- 
ness-man^  having  gone  into  this  enterprise  after  analyzing  the  ores  and  bullion,  and 
counting  the  cost,  and  this  gives  further  nssurauce  of  the  entire  success  of  the  worlcs. 

Ill  both  quartz  and  placer  mining  many  new  and  important  enter- 
prises are  in  tbe  course  of  realization.  The  one  promising  the  greatest 
results  is  probably  tbe  new  ditch,  which  will  undoubtedly  be  constructed 
in  order  to  supply  the  mines  of  Gold  Creek  w  ith  a  more  abundant  sup- 
])ly  of  water.  It  is  proposed  to  take  the  water  from  the  Deer  Lodge 
liiver,  near  the  mouth  of  Warm  Spring  Creek,  and  convey  the  same 
along  the  foot-hills  to  the  J>ars  at  and  near  Pike's  Peak.  This  is  the 
only  source  from  which  an  abundant  supply  of  water  can  be  obtained 
to  successfully  work  these  mines.  The  ditch  probably  would  cost 
$150,000,  but  there  is  no  doubt  that  it  would  be  a  profitable  investment. 
There  are  large  areas  in  the  Gold  Creek  country  that  prospect  well, 
but  they  cannot  be  developed  for  w^ant  of  water  until  the  mines  now 
opened  there  are  exhausted,  w  hich  good  judges  think  will  not  be  at  an 
earlier  period  than  ten  years,  and  some  even  claim  that  it  will  take 
double  that  time.  Some  good  prospects  have  been  obtained  near  the 
line  of  the  proposed  ditch,  not  very  far  from  Pike's  Peak.  There  is  no 
doubt  there  is  much  good  mining  ground  all  along  the  foot-hill,  from  a 
point  due  west  of  Deer  Lodge  City  to  Gold  Creek,  and  perhaps  beyond 
that  point.  There  is  much  of  the  table  or  bench  lands  in  this  valley 
that  would  make  excellent  farms  if  water  for  irrigation  purposes  could 
be  obtained.  This  ditch  could  be  made  sufficiently  large  to  carry  enough 
water  for  agricultural  and  mining  purposes.  The  greater  portion  of 
the  way  of  its  course  would  be  over  a  splendid  country  for  ditching,  and 
the  remaining  distance  is  what  might  be  termed  fair  ditching  ground. 
The  length  of  the  ditch  would  be  in  the  neighborhood  of  forty  miles,  the 
first  twenty^  of  which  could  nearly  all  be  plowed  and  scraped,  thus  ma- 
terially lessening  the  cost  of  construction. 

LEWIS  AND  CLARKE  COUNTY. 

Both  quartz  and  placer  mining  were  actively  prosecuted  during  part 
of  the  year.  The  former  was  earned  on  with  more  than  usual  energy 
in  the  latter  part  of  the  summer  and  fall. 

The  census  reports  give  for  the  year  ending  June  1,  1870,  sixty-one 
placer-claims,  which  are  nearly  all  located  in  the  southern  part  of  the 
countj'.  These  mines  employed  five  hundred  and  eighty-two  men,  on  an 
average  of  3.5  months,  at  wages  of  about  $100  per  month.  The  total 
product  during  the  time  ineutionetl  was  $428,043.  This  denotes  an  av- 
erage per  hanil  per  day  of  $8  76.  The  follow  ing  claims  have  given  the 
most  prominent  3  ields  : 

Currier,  Foot  &  Co.,  employing  four  men  seven  months $9, 500 

Kash  &  Murphy,  employing  two  men  seven  months 10, 000 

Morey  &  Co.,  employing  six  men  seven  months 15, 000 

Quick,  Stiinton  &  Co.,  employing  two  men  eight  months 12, 000 

Brown,  Bell  &  Co.,  employing  six  men  twelve  months 20, 000 

Collins  &  Co.,  employing  three  men  twelve  months 21, 000 

Crary  &  Co.,  employing  eight  men  six  months 10, 000 

A.  Williams,  employing  forty-two  men  two  months 12, 000 

Hurt,  Chesmar  &  Co.,  employing  forty-five  men 41, 615 

Of  quartz  establishments,  according  to  the  same  authority,  there  were 
six  in  operation  in  the  same  year  during  an  average  of  7.3  months. 
They  furnished  em[)loyment  for  one  hundred  and  ninety-six  men,  who 
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ivceived  average  wages  of  $75  per  month.  The  total  yield  of  the  mines 
of  these  companies  was  $219,325,  the  ore  being  crashed  in  the  following 
mills  and  yieldiug  the  subjoined  amounts: 

Park  Mill,  employing  forty  men  during  eight  months . $15, 800 

National  Mining  and  Exploring  Company's  mill,  employing 

forty-five  men  during  four  months 85, 000 

Eicker's  Mill,  employing  seventy  men  during  nine  months 08, 400 

Plymouth  Gold  and  Silver  Mining  Company's  mill,  employing 

ten  men  during  three  months G,  000 

Diamond  City  Mining  and  Milling  Company's  mill,  employing 

six  men  during  six  months 14, 125 

Charles  Hendrie  Mill,  employing  twenty-five  men  during  ten 

months 30, 000 

All  these  mills,  with  the  exception  of  the  Park  Mill,  are  mentioned 
in  my  last  report,  page  21)0.  Their  capacity,  etc.,  can  be  found  in  that 
place. 

In  the  fall  the  quartz-mining  enterprises,  many  of  which  had  been 
going  on  in  a  somewhat  irregular  way  during  the  summer,  took  a  new 
start,  and  in  October  all  the  mines  on  the  famous  Whitlatch  Union  lode 
were  reported  working  and  all  the  mills  in  the  neighborhood  running 
with  satisfactory  results. 

MEAGHER  COUNTY. 

This  county  was  described  at  length  in  my  last  report.  There  were  at 
that  time  no  important  quartz-mining  enterprises  in  the  county,  and  I 
am  not  informed  that  any  have  been  started  and  brought  to  a  paying 
basis  during  the  last  year. 

In  the  census  reports  only  placer  and  hydraulic  mines  are  enumerated, 
and  these  classes  of  mines  are  the  only  ones  of  which  I  have  any  knowl- 
edge in  the  county. 

Of  hydraulic  mines  the  census  reports  contain  the  returns  of  twelve 
claims,  which  employed  sixty-five  men  during  an  average  of  4.25  months, 
at  average  wages  of  $80  50  per  month.  The  total  yield  was  $59,044, 
and  the  average  per  day  per  hand  $8  15.  All  these  claims  are  located 
in  New  York  Gulch,  Diamond  Citj',  and  vicinity.  They  have  mostly 
produced  less  than  $9,000  during  the  year  ending  June  1,  1870. 

The  placer  mines  reported  are  also  all  located  in  New  York  Gulch  and 
Diamond  City.  Of  these  ninety-three  have  employed  three  hundred 
and  fifty  men  during  an  av^erage  of  6.2  months,  at  average  wages  of  $72 
per  month.  The  total  yield  was  $407,576,  and  the  average  yield  per 
hand  per  day  $7  21. 

The  following  claims  gave  the  highest  yields : 

J.  R.  Weston  &  Co.,  New  York  Gulch,  employing  thirty  men 

six  months $25, 000 

A.  S.  Warren  &  Co.,  New  York  Gulch,  employing  fifteen  men 

six  months 19, 800 

W.  C.  Dawes  &  Co.,  New  York  Gulch,  employing  eight  men 

eight  months 18, 000 

Buckingham  &  Co.,  New  York  Gulch,  employing  eight  men  five 

months 15, 000 

Eosenbaum  &  Co.,  New  York  Gulch,  employing  five  men  seven 

months 12, 240 

William  Casper,  New  York  Gulch,  emploving  four  men  seven 

months 9, 360 

H.  Ex.  10 14 
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Morgan  &  Co.,  New  York  Gulch,  employing  four  men  three 

months - $12, 078 

Woodward  &  Co.,  New  York  Gulch,  employing  five  men  twelve 

months 13,068 

Brennan,  Steel  &  Co.,  New  York  Gulch,  employing  four  men 

twelve  months 9, 360 

J.  Shields  &  Co.,  Diamond  City,  employing  four  men  ten 

months 9, 909 

The  copper  mines  east  of  the  Belt  Range  have  not  been  worked  during 
the  year,  so  far  as  I  am  informed,  nor  are  they  likely  to  attract  much 
attention  until  the  cost  of  transportation  is  considerably  lessened. 

JEFFERSON  COUNTY. 

Considerable  excitement  has  prevailed  in  this  county  in  the  latter  part 
of  the  summer  and  in  the  fall  on  account  of  the  discovery  of  several  rich 
gold  veins  in  the  neighborhood  of  Radersburg. 

The  placer-mines  also  appear  to  have  given  satisfactory  returns  during 
the  comparatively  short  time  they  were  in  active  operation. 

The  census  reports  one  hundred  and  thirty-six  claims  from  Spring 
Bar,  Pern,. Old  Bar,  Overland,  Rocker,  Hunter  Jack,  Basin,  Crow  Creek, 
Wilson,  Holmes,  Ruckley,  Mitchel,  and  Hogan.  Although  many  of  the 
older  claims  of  this  county  are  worked  out,  yields  of  $17,  $20,  and  even 
$25  per  hand  per  day  have  not  been  unfrequent.  One  hundred  and 
twenty  of  the  one  hundred  and  thirty-six  claims  reported  by  the  census 
employed  three  hundred  and  five  men  during  an  average  of  4.5  months, 
at  average  wages  of  $100  per  month.  The  total  yield  was  $228,115,  and 
tbe  average  yield  per  day  per  hand,  for  all  of  them,  $6  33.  The  average 
yield  of  tbe  cjaims  paying  hired  help  an  amount  exceeding  $1,000  was 
$7  37  per  hand  per  day.  Most  of  the  claims  have,  however,  produced 
small  amounts  in  the  aggregate,  and  the  following  few  are  the  most 
prominent  ones : 

Boulder  &  Co.,  Spring  Bar,  employing  six  men  six  months $7, 000 

Favert,  Day  &  Co.,  Basin,  employing  sixteen  men  three  months.     7, 000 

Wm.  Quinn,  Crow  Creek,  employing  five  men  three  months 9, 000 

T.  H.  Randall,  employing  live  men  eight  months 10, 000 

J.  H.  Halford,  Basin,  (hydraulic  miae,)  employing  ten  men  four 
months 10,000 

Of  the  quartz  mines  the  census  reports  a  total  product  of  only  $10,632 
for  the  year  ending  June  1,  1870,  and  nine  mills  and  arrastras  in  oj^era- 
tion  during  a  very  small  portion  of  the  year. 

The  Ironclad,  Keeting,  Diamond,  and  Leviathan  appear  to  be  the  most 
prominent  lodes  at  present.  On  the  first  J.  F.  Allen  has  a  claim  of  200 
feet,  which  is  opened  by  a  shaft  90  feet  in  depth  and  by  a  small  tunnel. 
The  ore  tested  yielded  $25  per  ton.  Nave  &  Co.  have  600  feet,  opened 
by  a  shaft  50  feet  deep  and  a  tunnel  200  feet  long.  Thomas  Dunn  has 
500  feet,  opened  by  a  shaft  50  feet  deep.  He  woVked  in  the  summer 
from  five  to  eight  men. 

Ore  tested  from  the  Robert  Lee  by  Thomas  Allen  yielded  $22  per  ton. 

Bla<5ker  and  Keeting  have  2,200  feet  on  the  Keeting  lode,  which  they 
opened  by  a  shaft  100  feet  deep  and  a  tunnel  200  feet  long.  The  ore 
tests  $30  per  ton.  They  own  also  1,800  feet  on  the  Leviathan,  the  ore 
of  which  tested  $30,  and  1,400  feet  on  the  Ohio,  the  ore  being  worth  $26 
per  ton.  These  gentlemen  worked  their  ore  formerly  in  arrastras  and  a 
small  mill,  but  have  erected  during  the  3-ear  a  new  fifteen-stamp  mill. 
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which  was  iu  operation  since  the  loth  of  June.  A  week's  clean-up  was 
reported  to  be  usually  from  $2,000  to  83,000  in  bullion. 

G.  W.  Brooks  owns  525  feet  on  the  Diamond  lode,  the  ore  of  which 
yields  $25  per  ton. 

Nave  &  Co.  and  George  H.  Sample  seem  also  to  have  erected  mills 
during  the  year,  but  I  have  no  further  information  iu  regard  to  them. 

The  prospects  for  both  placer  and  quartz  raining  are  represented  as 
encouraging  for  the  next  year. 

MADISON  COUNTY. 

The  yield  of  the  placer  and  hydraulic  mines  of  this  county  has  not 
been  large,  though  both  classes  have  been  worked  longer  than  in  any 
other  county.  But  it  must  be  borne  in  mind  that  the  localities  in  which 
placer-mining  ha.s  been  carried  on  are  few,  and  that  some  of  these  have 
been  continually  worked  since  1803,  and  yielded  fabulous  amounts  in 
former  years. 

Quartz-mining  is  permanently  established  in  at  least  one  district,  Sil- 
ver Star,  where  such  lodes  as  the  Everett,  Green  Campbell,  and  the 
Iron  Rod  have  continued  to  yield  handsomely,  the  first  throughout  the 
year. 

The  census  returns  report  only  nine  placer-claims  in  operation  during 
the  year  ending  June  1,  1870.  These  employed  fifty-two  men  during  nu 
average  of  0.7  months,  at  wages  varying  from  $80  to  8100  i)er  month. 
The  total  yield  was  $40,360,  and  the  average  per  hand  per  day  $4  42. 
The  following  claims  return  the  largest  yield : 

Donegan  &  Co.,  employing  ten  men  six  months $9, 000 

D.  J.  Emery  &  Co.,  employing  seven  men  eight  months 7, 000 

Knight,  Noteman  &  Co.,  employing  twenty-five  men  six  months    9, 000 

Of  hydraulic  mines  fifteen  are  reported  by  the  census.  They  em- 
ployed eighty-six  men  during  an  average  of  six  months,  and  the 
average  wages  are  given  at  about  $125  per  month.  The  total  yield  was 
$117,800,  and  the  average  per  hand  per  day  $8  76. 

Of  the  more  important  claims  I  mention  the  following: 

Strauig  Mining  Company,  employing  five    men  during  six 

months $10,000 

Southmayde  &  Hall,  employing  twelve  men  during  five  mouths  20, 000 
Summit  Flume   Company,  employing  three  men  during  five 

months 10, 000 

Pine  Grove  Company,  employing  eight  men  during  six  months  10, 000 

Williams,  Parker  &  Co.,  employing  ten  men  during  six  mouths  16, 000 

Cork  Mining  Company,  employing  eight  men  during  six  months  13, 300 
Donegan,  McGovern  &  Co.,  employing  six  men  during  six 

months 12, 500 

Fifteen  reduction  works,  beneficiating  gold  quartz,  are  reported. 
They  employed  one  hundred  and  twenty-one  men,  during  an  average  of 
5.5  months,  at  $125  per  month.  The  total  product  is  given  as  $177,350 
for  the  year  ending  June  1, 1870.  The  most  important,  economically, 
are: 

The  Montana  Midas  Company,  located  in  Hot  Spring  district,  which 
employed  thirty  men  during  three  months,  and  took  out  $10,000;  the 
Everett,  Green  Campbell  Company,  of  Silver  Star  district,  which  em- 
ployed twenty  men  throughout  the  year,  aud  took  out  $96,000,  (this 
company  expended  $45,000  in  wages  aud  $2,370  in  materials ;)  the  Ste 
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vens  and  Trivitt  Mill,  in  the  same  district,  which  crushes  ore  from  the 
lion  Hod,  and  employed  twenty  five  men  during  six  months,  paying 
817.000  for  wages  anil  $3,950  for  materials,  taking  out  $25,100; 'and 
Wyant  Sumner's  and  Everson  &  Holman's  arrastras,  the  former  em- 
ploying four  men  during  seven  months,  and  producing  814,000,  the 
latter  an  equal  number  of  men  during  the  same  length  of  time,  and 
producing  $12,000. 

The  business  of  the  Everett,  Green  Campbell  Company  has  been  sii- 
penntended  by  Mr.  Charles  D.  Everett,  of  Cleveland,  Ohio,  who  is  one  of 
the  principal  shareholders,  and  to  whose  prudent  and  efficient  manage- 
ment much  of  the  success  of  the  company  is  due.  This  gentleman  left 
Montana  in  the  winter  of  1870,  and  it  is  to  be  hoped  that  the  business 
of  the  company  may  not  suffer  from  this  cause,  especially  as  the  Ev- 
erett, Green  Campbell  is  in  reality  the  only  quartz-mining  enterprise 
in  Madison  County  about  the  full  success  of  which  there  is  no  more 
doubt. 

BEAVEE  HEAD  COUNTY. 

The  census  returns  for  the  year  ending  June  1,  1870,  report  twenty- 
three  claims  active  in  this  county  during  nine  months  on  an  average. 
All  of  these  are  located  at  Bannack  and  vicinity.  Their  total  product 
is  given  as  $281,424,  and  the  following  claims  are  the  most  prominent : 

Bannack  Ditch  Company $41, 184 

(Jahon  Ditch  Company 22, 000 

Pioneer  Ditch  Company 22, 000 

Ingram  Bar 13, 200 

Van  Winkle 13, 200 

Clark  Bar J7,C00 

American  Bar 15, 400 

Pat  White's  Ditch 22, 000 

Drain  Ditch  Company 19, 800 

Irving  &  Co 19, 800 

White's  Ditch  Company 13, 200 

There  are  only  two  mills  beneficiating  gold  quartz,  and  one  smelting 
works,  smelting  argentiferous  galena  and  silver  ores,  reported  in  opera- 
tion by  the  census.  The  two  mills  employed  eighteen  men  during  nine 
mouths,  and  the  wages  reported  ai*e  only  $50  per  month,  which  is  proba- 
bly a  mistake.  The  N.  E.  Wood  Mill,  which  is  constructed  according 
to  the  plan  of  S.  W.  Bullock,  of  New  York,  and  described  in  my  last 
report,  employed,  according  to  the  census,  nine  men  during  nine  months, 
and  produced  $88,000.  R.  Hopkins's  mill  is  also  mentioned  in  last 
year's  report.  It  employed  nine  men  during  nine  months,  and  produced 
$41,800,  according  to  the  authority  mentioned. 

The  Tootle  furnace  is  the  only  one  of  the  many  erected  in  the  Argenta 
district  which  has  been  running,  as  far  as  I  am  informed,  but  I  am 
unable  to  give  its  product.  It  was  in  operation,  however,  during  the 
greater  part  of  the  year. 

Some  new  districts  have  been  discovered  in  this  county,  but  have  as 
yet  remained  undeveloped.  Vipond  district  is  one  of  these.  It  is 
claimed  that  a  section  of  country  twenty  miles  long  and  eight  miles 
wide  is  covered  with  float  quartz,  some  of  which  is  reported  vei-y  rich. 
All  occasional  boulder  is  found  of  immense  size,  containing  rich  ore. 
Several  new  discoveries  have  been  made  lately  that  are  thought  to  be 
of  great  importance.  One  of  them,  called  the  "  Brick,"  has  an  eight- 
inch  crevice  filled  with  solid  quartz  of  goofl  quality.     Messrs.  Beck, 
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Patten,  Miiustield,  Spurr,  and  others,  will  sink  upon  their  lends  during? 
the  winter,  and  doubtless  by  next  summer  the  valne  of  the  district  will 
be  determined.  There  is  no  question  as  to  the  richness  of  the  rock,  but 
as  3'et  sufficient  developments  have  not  been  made  to  fully  determine 
the  character  of  the  veins. 

3IISS0ULA  AND   GALLATIN  COUNTIES. 

From  these  two  counties  I  have  received  very  little  information. 

From  the  former  the  census  returns  show  seventy-six  placer-claims  in 
operation  during  an  average  of  2.2  months.  They  emi>loyed  three 
hundred  and  seventy-eight  men,  at  wages  averaging  $70  per  month. 
The  total  product  was  $88,765,  and  the  yield  per  hand  per  day  $4  10. 
All  these  claims  are  located  on  Cedar  Creek,  which  is,  if  I  am  informed 
correctly,  the  locality  on  account  of  which  considerable  excitement  and 
a  partial  stampede  was  raised  in  the  early  spring.  This  may  also  ac- 
count for  the  very  short  time  during  which  the  placers  were  worked. 
^lost  of  the  claims  reported  by  the  census  yielded  less  than  $1,000,  and 
only  two  have  produced  much  larger  amounts.  These  are  the  fol- 
lowing: 

Mansinger  &  Co.,  claim  400  feet  front,  employed  twelve  men  two 

months $9, 000 

Baruett  &  Co.,  claim  800  feet  front,  employed  fourteen  men  three 
months ! 10, 000 

There  were  also  discovered,  later  in  the  year,  new  mines  on  Big 
Rock  Creek,  a  few  miles  west  of  the  Deer-Lodge  county -line  and  about 
fifty  miles  nearlj^  due  southwest  from  Deer  Lodge  City.  In  September 
news  reached  me  that  these  mines  were  paying  well.  Messrs.  Carpen- 
ter, Pickett  &  Cogswell  had  completed  a  ditch  three  and  one-half  miles 
long,  and  they  were  reported  to  have  taken  out  as  nuich  as  825  to  the 
hand  per  day.  The  gold  obtained  was  very  tine,  being  worth  $21  50, 
currency,  per  ounce. 

I  have  no  information  in  regard  to  any  mining  which  may  have  been 
carried  on  in  Gallatin  County  during  the  year,  and  am  inclined  to  believe 
that  no  results  of  any  importance  have  been  reached.  It  was  in  this 
county',  in  the  town  of  Bozeman,  that  Henry  P.  Comstock,  to  whom  is 
generally  accorded  the  credit  of  the  discovery  of  the  Comstock  lode  in 
Nevada,  (though  his  claim  has  been  often  disputed,)  found  his  death  by 
his  own  hands,  while  accompanying  the  Big  Horn  expedition. 

The  valley  of  the  Upper  Yellowstone,  which  has  so  long  excited  gen- 
eral curiosity  on  account  of  the  W'Onderful  reports  coming  from  that 
region,  has  been  explored  in  August  and  September  by  an  expedition, 
of  which  Mr.  H.  D.  Washburne,  the  surveyor  general  of  Montana,  was 
a  member.  This  gentleman  published  in  the  Helena  Herald  the  follow- 
ing account  of  the  expedition  : 

The  YeUowstone  expedition  left  Fort  Ellis  on  the  22d  of  August,  tlirongli  the  Boze- 
raau  Pass,  finding  it  all  that  the  Bozenianites  claim  for  it — easy  and  practicable — and 
camped  for  the  first  night  on  Trail  Creek,  having  a  fine  view  of  the  mountains  beyond 
the  Yellowstone.  The  next  day  they  struck  the  valley,  and  their  journey  up  the  river 
commenced.  They  camped  for  the  night  at  the  ranch  of  Mr.  Bottler,  the  last  settler  up 
the  river.  Crow  Indians  were  quite  plenty  during  the  day,  and  a  heavy  rain  at  ni<jht 
gave  anything  but  a  pleasing  aspect  to  the  commencement  of  the  trip  ;  but  a  bri;L;ht 
sun,  about  10  o'clock,  made  everything  right,  and  wo  moved  to  the  canon  of  the  river, 
about  fourteen  miles  distant,  and  camped  on  one  of  the  loveliest  spots  in  Montana. 
Two  small  streams  put  in  from  the  east  from  an  elevation  near  camp.  The  river  and 
valley  can  be  seen  8tret<;hing  away  far  to  the  north,  the  river-bank  plainly  dcline<l  by 
the  trees  skirting  its  margin,   "fiouth  the  river  can  be  seen  pouring  through  the  canon, 
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while  far  away  to  tbo  east  and  west  the  mountain  peaks  were  thencovere<l  with  snow, 
the  setting  sun  brightening  both  in  its  hist  rays  before  night's  mantle  was  thrown  over 
the  party. 

We  passed  through  the  cafion  next  morning,  and  found  it  about  six  miles  long,  the 
trail  leading  usaloui;  the  side  of  the  torrent,  and  sometimes  hundreds  of  feet  above  it. 
Night  found  us  at  the  mouth  of  Gardiner  River,  a  fine  mountain  stream  coming  from 
the  south,  and  entering  the  Yellowstone  just  below  the  Grand  Cafion^  over  thirty  miles 
in  length  and  nearly  equally  divided  by  the  East  Fork.  The  cailon  proving  impracti- 
cable, we  took  to  the  mountains,  camping  one  night  in  them,  and  the  next  night  a  few 
miles  above.  The  river  runs  for  sixteen  miles  in  nearly  a  due  west  course  here.  Our 
camp  was  on  a  fine  stream  coming  in  from  the  opposite  side  of  the  East  Fork,  and 
designated  by  us  as  Tower  Creek.  The  camp  was  called  Camp  Comfort.  Game  and 
trout  were  albtuudaut.  We  fouud  here  our  first  hot  springs,  small  but  attractive,  and 
of  five  or  six  ditiferent  kinds — sulphur,  iron,  &c.  This  canon  of  the  river  i^  grand. 
Basaltic  columns  of  enormous  size  are  quite  numerous.  But  the  great  attraction  Iiere 
was  the  falls  on  the  creek,  near  our  camp.  The  stream  is  about  as  large  as  the  Prickly 
Pear,  and  for  a  mile  rushes  down  with  fearful  velocity.  It  seems  at  some  time  to  have 
been  checked  by  a  mountain  range,  through  which  it  has  torn  its  way,  not  entirely 
remo\ing  the  barrier,  but  tearing  through,  leaving  portions  still  standing ;  and  these, 
by  the  elements,  have  been  forced  into  sharp  pinnacles.  Looking  from  the  cafion  below, 
it  appears  like  .some  old  castle  with  its  turrets  dismantled  but  still  standing.  BYom 
between  two  of  these  turrets  the  stream  makes  its  final  leap  of  110  measured  feet,  and 
then,  as  if  satisfied  with  itself,  liows  peacefully  into  the  Yel'owstono.  We  attempted 
to  compare  it  with  the  famous  Minnehaha,  but  those  who  had  seen  both  said  there  was 
no  comparison.  It  was  not  as  terrible  in  its  sublimity  as  Niagara,  but  beautiful  and 
glorious.  You  felt  none  of  the  shrinking  back  so  common  at  the  great  fall,  but  rather 
as  you  stood  below  and  gazed  upon  its  waters  broken  into  white  spray,  you  felt  as 
though  you  wanted  to  dash  into  it  and  catch  it  as  it  fell.  By  a  vote  ot  the  minority  oi 
the  party  this  fall  was  called  Tower  Fall. 

The  cation  of  the  main  river  here  runs  in  a  southwest  direction.  The  party  crossed 
over  a  high  range  of  mountains  and  in  two  days  reached  the  Great  Falls.  In  crossing 
the  range,  from  an  elevated  peak  a  very  fine  \iew  was  had.  The  country  before  us 
was  a  vast  basin.  Far  away  in  the  distance,  but  plainly  seen,  was  the  Yellowstone 
Lake ;  around  the  basin  the  jagged  peaks  of  the  Wind  River,  Big  Horn,  and  Lower  Yel- 
lowstone ranges  of  mountains;  while  just  ever  the  lake  could  be  seen  the  tops  of  the  Te- 
tons.  Onr  course  lay  over  the  mountains  and  through  dense  timber.  Camping  for  the 
night  eight  or  teu  miles  from  the  falls,  we  visited  some  hot  springs  that,  in  any  other 
country,  would  be  a  great  curiosity,  boiling  up  two  or  three  feet,  giving  oif  inimense 
volumes  of  steam,  while  their  sides  were  incrusted  with  sulphur.  It  needed  but  a 
little  stretch  of  im;igination  on  the  part  of  one  of  the  party  to  christen  them  "  Hell- 
broth  Springs."  Our  next  camp  was  near  the  Great  Falls,  upon  a  small  stream  run- 
ning into  the  main  river  between  the  upper  and  lower  falls.  This  stream  has  torn  its 
way  through  a  mountain  range,  making  a  fearful  chasm  through  lava  rock,  leaving  it 
in  every  conceivable  shape.  This  gorge  was  christened  the  "  Devil's  Den."  Below 
this  is  a  beautiful  cascade,  the  first  tail  of  which  is  5  feet,  the  second  20  feet,  and  the 
final  leap  84  feet.  From  its  exceedingly  clear  and  sparkling  beauty  it  was  named 
**  Crystal  Cascade." 

Crossing  above  the  upper  falls  of  the  Yellowstone,  you  find  the  river  one  hundred 
yards  in  width,  flowing  peacefully  and  quiet.  A  little  lower  down  it  becomes  a  fright- 
ful torrent,  pouring  through  a  narrow  gorge  over  loose  boulders  and  fixed  rocks, 
leaping  from  ledge  to  ledge,  until,  narrowed  by  the  mountains  and  confined  to  a 
space  of  about  80  feet,  it  takes  a  sudden  leap,  breaking  into  whit«  spray  in  its  descent, 
115  feet.  Two  hundred  yards  below,  the  river  again  resumes  its  peaceful  career. 
The  pool  below  the  falls  is  a  beautiful  green,  capped  with  white.  On  the  right-hand 
side  a  clump  of  pines  grows  just  above  the  falls,  and  the  grand  amphitheater,  worn  by 
the  maddened  waters  on  the  same  side,  is  covered  with  a  dense  growth  of  the  same. 
The  left  side  is  steep  and  craggy.  Towering  above  the  falls,  half-way  down  and  upon 
a  level  with  the  water,  is  a  projecting  crag,  trom  which  the  falls  can  be  seen  in  all  their 
glory.  No  percej)tible  change  can  be  seen  in  the  volume  of  water  here  fi*om  what  it 
was  where  we  first  struck  the  river.  At  the  head  of  the  rapids  are  four  apparently 
enormous  boulders,  standing  as  sentinels  in  the  middle  of  the  stream.  Pines  are  grow  - 
ing  upon  two  of  them.  From  the  upper  fall  to  the  lower  there  is  no  diflSculty  in  reach- 
ing the  bottom  of  the  cafion.  The  lower  falls  are  about  half  a  mile  below  the  upper, 
where  the  mountains  again,  as  if  striving  for  the  mastery,  close  in  on  either  side,  and 
are  not  more  than  70  feet  apart.  And  here  the  waters  are  thrown  over  a  perpendicular 
fall  of  350  feet.  The  cafion  below  is  steep  and  rocky,  and  volcanic  in  its  formation. 
The  water,  just  before  it  breaks  into  spray,  has  a  beautiful  green  tint,  as  has  also  the 
water  in  the  cafion  below.  Just  below,  on  the  left-hand  side,  is  a  ledge  of  rock,  from 
which  the  falls  and  the  cafion  may  be  seen.  The  mingling  of  green  water  and  white 
spray  with  the  rainbow  tints  is  beautiful  beyond  description. 

The  cafion  is  a  fearful  chasm,  at  the  lower  falls  a  thousand  feet  deep,  and  growing 
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deeper  as  it  passes  on,  uiitil  nearly  double  tliat  depth.  Jntting  over  the  canon  is  a 
rock  200  feet  high,  on  the  top  of  which  is  an  eagle's  nest,  which  covers  the  whole  top. 
Messrs.  Hauser,  Stickney,  ana  Lieutenant  Doane  succeeded  in  reaching  the  bottom,  but 
it  was  a  dangerous  journey.  Two  and  a  half  miles  below  the  falls,  on  the  right,  a  little 
rivulet,  as  ifto  show  its  temerity,  dashes  from  the  top  of  the  cafion,  and  is  broken  into 
a  million  fragments  in  its  daring  attempt. 

After  spending  one  day  at  the  falls  we  moved  up  the  river.  Above  the  falls  there  is 
but  little  current,  comparatively,  for  several  miles,  and  the  country  opens  into  a  wide, 
open,  treeless  plain.  About  eight  miles  from  the  falls,  and  in  this  plain,  we  found 
three  hills,  or  rather  mountains,  thrown  up  by  volcanic  agency,  and  consisting  of  scona 
and  a  large  admixture  of  brimstone.  These  hills  are  several  hundred  feet  high,  and 
evidently  are  now  resting  over  what  was  once  the  crater  of  a  volcano.  A  third  of  the 
way  up  on  the  side  of  one  of  these  hills  is  a  large  sulphuric  spring,  20  feet  by  12,  filled 
with  boiling  water,  and  this  water  is  thrown  up  from  3  to  5  feet.  The  basin  of  this 
spring  is  pure  solid  brimstone,  as  clear  and  bright  as  any  brimstone  of  commerce. 
Quite  a  stream  flows  from  the  spring,  and  sulphur  is  found  incrusting  nearly  every- 
thing. Near  the  base  of  the  hills  is  a  place  containing  about  half  an  acre,  but  covered 
with  springs  of  nearly  every  description — yellow,  green,  blue,  and  pink.  Flowing  from 
the  base  of  the  hill  is  a  very  strong  spring  of  alum-water ;  not  only  alum  in  solution, 
but  crystalized.  This  place  we  called  Crater  Hill,  and  as  we  passed  over,  the  dull 
sound  coming  from  our  horses'  feet  as  they  struck  proved  to  us  that  it  was  not  far 
through  the  crust.  All  over  the  hill  were  small  fissures,  giving  out  sulphurous  vaporo. 
The  amount  of  brimstone  in  these  hills  is  beyond  belief. 

Passing  over  the  plain,  we  camped  on  the  river-bank,  near  a  series  of  mud-springs. 
Three  of  the  largest  were  about  10  feet  over  the  top,  and  had  built  up  10  or  12  fcot 
high.  In  the  bottom  of  the  crater  thus  formed  thick  mud  was  boiling  and  bubbling, 
sputtering  and  splashing,  as  we  have  often  seen  in  a  pot  of  hastj^-pudding  when  nearly 
cooked.  Near  these  we  found  a  cave  under  the  side  of  the  mountain,  from  which  wjvs 
running  a  stream  of  clear  but  very  hot  water.  At  regular  intervals  the  steam  was 
puffing  out.  For  some  time  we  had  been  hearing  a  noise  as  of  distant  artillery,  and 
soon  wo  found  the  cause.  Some  distance  above  the  level  of  the  river  we  found  the  cra- 
ter of  a  mud-volcano,  40  feet  over  at  its  mouth.  It  grew  smaller  until  at  the  depth  of 
30  feet,  when  it  again  enlarged.  At  intervals  a  volume  of  mud  and  steam  was  thrown  . 
up  with  tremendous  power  and  noise.  It  was  impossible  to  stand  near,  and  one  of  tho 
party,  Mr.  Hedges,  paid  for  his  temerity  in  venturing  too  close  by  being  thrown  back- 
ward down  the  hill.  A  short  time  before  our  visit  mud  had  been  thrown  two  or  three 
hundred  feet  high,  a«  shown  by  the  trees  in  the  vicinity.  Not  far  from  this  we  found 
our  first  geyser.  When  discovered  it  was  throwing  water  30  or  40  feet  high.  The 
crater  was  funnel-shaped,  and  75  by  35  feet  at  ita  mouth.  We  stayed  and  watched  it 
one  day.  Without  warning  it  suddenly  ceased  to  spout,  and  the  water  commenced 
sinking  until  it  had  gone  down  30  feet  or  more.  It  then  gradually  commenced  rising 
again,  and  three  times  during  the  day  threw  up  water  30  or  40  feet. 

The  next  day  we  recrossed  the  river  and  succee<led  in  reaching  the  lake,  and  camped 
on  the  lower  end.  The  fishing,  which  had  been  good  all  the  way  up  the  river,  proved 
remarkably  so  in  the  lake.  Trout  from  two  to  four  pounds  were  to  be  had  for  the 
taking.  Flies  proved  useless,  a8  the  fish  had  not  been  educated  up  to  that  point. 
Remaining  over  Sunday,  we  took  up  the  line  of  march  around  the  south  side  of  the 
lake,  which  took  us  through  a  dense  ^owth  of  pine,  filled  with  fallen  timber.  The 
third  day's  march  was  over  a  mountain,  and  but  little  progress  was  made,  the  train 
going  into  camp  about  2  o'clock.  Mr.  Everts  failed  to  come  into  camp,  but  this  occa- 
sioned no  uneasiness,  as  we  had  all  expected  to  reach  the  lake  and  believed  he  had 
Sushed  on  to  the  lake,  as  he  had  once  before  done,  and  was  awaiting  our  arrival, 
loving  on  five  miles,  we  struck  an  arm  of  the  lake,  but  found  no  trace  of  him.  A 
party  was  sent  down  the  shore,  and  two  other  parties  to  climb  the  adjacent  mountains, 
to  search  for  him,  and  t-o  build  fires  on  them  to  attract  his  attention.  Next  morning, 
no  news  being  heard  of  him,  a  council  was  held  and  the  camp  moved  to  the  main  lake, 
and  search  commenced  vicorously,  but  without  avail.  The  lourth  night  a  snow-storm 
commenced  and  continnea  for  two  days,  rendering  the  search  during  that  time  impos- 
sible. The  situation  of  the  party  was  becoming  precarious ;  away  from  the  settlements, 
no  trail,  without  a  guide,  and  snow  covering  the  ground.  Another  council  was  held, 
and  it  was  determined  that  it  was  best  to  move  toward  the  s^tlements.  Mr.  Gillette 
volunteered  to  stay  and  prolong  the  search,  and  two  soldiers  were  left  with  him. 
Mr.  Gillette  is  one  of  the  best  mountain-men  of  the  part}^  and  there  is  hope  that  he 
may  bring  some  tidings  of  the  missing  man.  On  the  south  end  of  the  lake  is  a  very 
beautiful  collection  of  hot  springs  and  wells ;  in  many  tho  water  is  so  clear  that  j'ou 
can  see  down  fifty  or  a  hundred  teet.  The  lake  is  8,000  feet  above  the  level  of  the  sen, 
a  beautiful  sheet  of  water,  with  numjerous  islands  and  bays,  and  will  in  time  be  a  great 
summer  resort ;  for  its  various  inlets,  surrounded  by  the  finest  mountain  scenery,  can- 
not fail  to  be  very  popular  to  the  seeker  of  pleasure,  while  its  high  elevation  and 
nuTuerous  medicinal  springs  wyi  attract  the  invalid.  Its  size  is  about  tweaty-two  by 
fifteen  miles. 
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Leaving  the  lake,  we  moved  nearly  west,  over  soTcral  high  ranges,  and  camped  in 
the  snow  amid  the  monntaius.  Next  day,  about  noon,  we  stnick  the  Fin^  Hole  River, 
and  camped  in  Burnt  Hole  Valley.  This  is  the  most  remarkable  valley  wc  found.  Hot 
springs  are  almost  innumerable.  Geysers  were  spoutinj^  iu  such  size  and  number  as  to 
startle  all,  and  are  beyond  description.  Enormous  cmumns  of  hot  water  and  steam 
were  thrown  into  the  air  with  a  velocity  and  noise  truly  amazing.  We  classilied  and 
namexl  some  of  them  according  to  size : 

No.  1.  The  Giant,  7  by  10  feet,throwing  a  solid  column  of  water  from  60  to  120  feet  high. 

No.  2.  The  Giantess,  20  by  30,  throwing  a  solid  column  and  jets  from  150  to  200  feet  high. 

No.  3.  Old  Faithful,  7  by  8,  irregular  in  shape,  a  solid  column  each  hour,  75  feet  high. 

No.  4.  Bee  Hive,  24  by  15  inches,  stream  measured  219  feet. 

No.  5,  Fan  Tail,  irregular  shape,  throwing  a  double  stream  60  feet  high. 

No.  6  is  a  beautiful  arched  spray,  called  by  us  the  Grotto,  with  several  apertures, 
through  which,  when  cpiiet,  one  can  easily  pass,  but  when  iu  action  each  making  so 
many  vents  for  the  water  and  st^am. 

Upon  going  into  camp  we  observed  a  small  hot  spring  that  had  apparently  built  it- 
self up  about  three  feet.  The  water  was  warm  but  resting  very  quietly,  and  we  camped 
within  200yardsof  it.  While  we  were  eating  breakfast  this  spring,  >\  1  thout  any  warning, 
threw,  as  if  it  were  the  nozzle  of  an  enormous  steam-engine,  a  stream  of  water  into  the 
air  219  feet,  and  continued  doing  so  for  some  time,  thereby  enabling  us  to  measure  it, 
and  then  as  suddenly  subsided. 

Surrounded  by  these  hot  springs  is  a  beautiful  cold  spring  of  tolerably  fair  water. 
Here  we  found  a  beautiful  spring  or  well.  Raised  around  it  was  a  border  of  pure 
white,  carved  as  if  by  the  hand  of  a  master-workman,  the  water  imre.  Looking  down 
into  it,  one  can  see  the  sides  white  and  clear  as  alabiister,  and  carved  in  every  con- 
ceivable shape,  down,  down,  until  the  eye  tires  in  penetrating. 

Standing  and  looking  down  into  the  steam  and  vapor  of  the  crater  of  the  Giantess, 
with  the  sun  upon  our  back,  the  shadow  is  sun*ounded  by  a  beautiful  rainbow ;  and,  by 
getting  the  proper  angle,  the  rainbow,  suiTOunding  only  the  head,  gives  that  halo  so 
many  painters  have  vainly  tried  to  give  in  paintings  of  the  Savior.  Standing  near  the 
fountain  when  iu  motion,  and  the  sun  shining,  the  ccene  is  grandly  magnilicent;  each 
of  the  broken  iitoms  of  water  shining  like  so  many  brilliants,  while  myriaxls  of  rain- 
bows are  dancing  att-endance.  No  wonder,  then,  that  our  usually  staid  and  sober  com- 
panions threw  up  their  hats  and  shouted  with  ecstacy  at  the  sight. 

We  bid  farewell  to  the  geys^^rs,  little  dreaming  there  were  more  beyond.  Five  miles 
below  Burnt  Hole  we  found  the  "Lake  of  Fire  and  Brimstone."  In  the  valley  we  found 
a  lake  measuring  450  yards  in  diameter,  gently  overflowing,  that  had  built  itself 
up  by  a  deiK)sit  of  white  sub-strata  at  least  50  feet  above  the  plain.  This  body  of 
water  was  steaming  hot.  Below  this  was  a  similar  spring,  but  of  smaller  dimensions, 
while  between  the  two,  and  apparently  having  no  connection  with  either,  was  a  spring 
of  enormous  volume  flowing  into  the  Madison,  and  is  undoubtedly  the  spring  about 
which  Bridger  was  laughed  at  so  umch  when  he  reported  that  it  heated  the  Madison 
for  two  miles  below.  For  some  distauce  down  the  river  we  found  hot  springs  and  evi- 
dences of  volcanic  action.  Our  passage  down  the  river  was  a  little  rough,  but  gen- 
erally vei*y  pleasant,  and  on  the  evening  of  the  22d  we  i*eached  the  lirst  ranch  on  the 
Madison,  where  we  found  a  paper  dated  September  Ist,  the  latest  news  from  the  inside 
world.  Next  day  we  sent  to  Virginia  for  papers,  and  soon  found  that  the  world  had 
been  moving. 

List  of  ditches  in  Montana  in  the  fau.  of  1869. 
Furnished  by  Aug,  SteitZf  M,  E.,  of  Eclenaj  Montana, 
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AftsoeiatiuD 

Tubhs&Co.... 


Thompson 

...do 

...do 

...do 


^  « 
^2 


8 

10 
5 
3V 
5* 


c    - 
Hi   ^ 


3 

2 

2i 


40 


^000 
1,UU0 


e<»o 

GOO 
140 
250 


c 
o 


SCO,  000 
10,  ouo 
10,(110 
15.000 
05,  too 


3,  COO 
2.  OUO 
1,500 
1.500 


7,390  I  irW.OOO 
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List  of  ditches  in  Montana  in  the  fall  of  li?r»9— Contiuued. 


Xamo. 


DEER  LODGE  COUNTY. 


Rock  Creek 

Tom  Stuart 

Pioneer 

Koystone 

Prcinse    

Pike'uPeak  No.l. 
Pike's  Peak  No.  2. 

Carnthera 

Euternriso 

Last  Iviiob 

DiiTchiuan 

Tijrer 


Ohio 

8:io\v«lioe 

Pi yor  

Johnson 

Calilornia 

lioar  Creek 

^Viiierii'aii 

Muo«o  Creek 

Mill  Creek  

Minni*8<tta 

Bt'el'str.iisht  

Gertumi  (JulcU 

lli;j:hlan(l 

Blackiail 

Humphrey  &  Allison . .. 

Noyea 

Silver  Bow  and  Rocker. 

Divide  Creek  No.  1 

Divide  Crt^ek  No.  2 

China  Ditches,  2 

Oro  Fino 

Eight  Milo 

Stonewall 

Washington 

Dalton 

HoudonoQ 

GeoKCtown 

Oro  Fino 

Cariboo 

Caliibmia 


McLellan... 
Standifer... 
Miner's  ... 
Prairio  Bar. 
Uncle  Ben . . 


Owners. 


Kohn  &  Co 

Pioneer  Company 

Pemberton  &  Co 

Colonel  Thurston 

Roek  Creek  Company. 
Kohn  &Co 


do 

George  Caruthers. .. 

Pemberton  &.  Co 

do 

Meapher  Company. . 

Pemberton  «fe  Co 

PouudH  &  Green  . . . . 

Kelly  &  Co 

Pry  or  6c  Johnson  . . . 

Jofinson  &  Co 

Thortiton  &  Preston 

Domingo  &.  Co 

Weare  &  Co 

Lebeau  &  Co 

P.  Golden  &  Co 

Harris  A:  Co 


Stone  &  Co 


Shoup  ..: 

Hnraphrey  &.  Allison 

John  Noyces 

Vaiiderb'er;^  &  Co 

L.  A.  Baruai-d  &.  Co  . . 

do 

Ciiinese 

Morely  &  Co 

Bob  Linder  &,  Co 


Kelly  &  Co  ... . 
P.  Dalton  &,  Co 


Jameson  &.  Co 

J.  Alliwrt 

clo 

Jackson  &,  Co. 


LEWIS  AXD  CLABKE  COUNTT. 


Blji;  Helena. 
Yaw  Yaw . . 


Taylor,  Thompson  Sc  Co 
Nelson 


Di%'ide 


Piegan 

Trinity 

GraveUy  Range 

Park : 

Milay 

French  Bar 

Central 

Twenty-two  small  ditches 


BEAVER  HEAD  COL^'TT. 


White's 
Cai\on.. 
Pioneer 


Wilson  &Co 

fVedericksou  &:Co. 


Tniett  &  Atchison. 

do 

do 

Pierson  &,  Spiers. . . 


RoUs  &  Co. 


Piegan  M.  Co 

Belim  &  Co 

E.  M.  Dumply 

J.  S.  Hutchinson 

Miby  4cCo 

Fit»ncli  Bar  Ditch  Co  . . . 
Taylor,  Thompson  6c  Co. 
Sundry 


Location. 


B.  Ditch  &  M.  Company. . . 
do 


Ycarian  Bros 


Pioneer 

...do  

...do 

...do 

...do 

...do 

....do 

...do 

...do 

...do 

...do 

Bhiekfoot 

..do 

...do 

— do 

...do 

French  Gulch. 

...do 

...do 

...do    

Mill  Creek.... 
German  Bar  . . 

...do 

...do 

Highland 

Blacktail 

Butte 

...do 

Rocker 

Silver  Bow 

...do 

...do 

...do 

Lincoln 

...do 

Washington  .. 

Henderson 

Georgetown  .. 

Cariboo 

...do 


Jefferson.. 
...do  .... 
McLellan  . 
Standifer  . 
Elk  Creek 

Prairie 

Uncle  Ben 


Last  Chance .... 

...do 

...do 

Nelson , 

...do 

Quartz  Gulch... 

Greenhorn , 

Piegan 

Trinity 

Gravelly  Range. 
Park.........  . 


French  Bar 

...do 

Sundry 


Bannack 

...do 

...do 

...do 

Bald  Mountain. 
Horse  Prairie.. 


North  Side I Bannack 


13 
3 
3 
5 
2 
3 
3 
3 
3 
2 
3 
3 

15 
3 
3 
3 
5 
7 
2 
2 
2 

15 
5 
4 
5 
6 

25 
5 
3 

23 

15 
4 
C 
8 

12 

12 
3 
4 
4 
3 
3 
3 
3 
3 
6 
3 
3 
6 


172 


15 
30 

3* 

G 
10 
15 

4 


e34 


£5 


1,500 
100 
700 
700 
450 
400 
300 
300 
250 
200 
300 
COO 
800 
500 
200 
200 
COO 
300 
200 
150 
700 
500 
300 
300 
500 
500 

eoo 

500 
1,000 
400 
300 
400 
500 
500 
500 
500 
300 
500 
310 
500 
200 
20) 
250 
200 
300 
200 
200 
250 


$G0,0C0 

1,000 

10,  (00 

10.  000 

13. 000 

7,000 

3,000 

5.000 

5,000 

2,500 

."i.OOO 

10,000 

30.  COO 

4,000 

1,500 

3,0  0 

20,  000 

0,000 

2,500 

2,000 

3,500 

40,(00 

2.000 

e.ooo 

10, 000 
G,000 

40,  OOG 
4, 000 

10,000 

40,000 
5,000 
7,000 

10, 000 

uooo 

12. 000 

40.000 

3,00C 

5,000 

3,000 

10,  OCO 

2,r)00 

5,000 
3,000 
2,500 
6,000 
2,000 
3,000 
3,000 


279  I  20,350  I  4U8,000 


14 

eoo 

5 

2,500 

6 

120 

4 

150 

5 

100 

4 

75 

2 

50 

7 

400 

7 

600 

17 

200 

4 

100 

4 

50 

24 

200 

25 

1,100 

44 

1,200 

1110, 000 

25,000 

4,000 

6.000 

5,000 

3,000 

2,  (00 

15,000 

16,000 

15,000 

6,000 

4,000 

30,000 

48,000 

35,000 


7,705  I  324,000 


2,000 

1,000 

600 

"  600 

1,000 

8  0 


ei5,  000 

35,  000 

25,000 

7,  000 

5.000 

15,000 

4,  (.00 


\ 


^,*M»\\v«v'?*» 
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CHAPTER  VI. 

UTAH. 

The  past  year  witnessed  a  sudden  ^nd  extensive  development  of  min- 
ing in  this  Territory.  As  long  ago  as  1863  General  P.  Edward  Connor, 
in  command  of  the  California  volunteers,  discovered  veins  of  argentif- 
erous lead  and  other  silver  ores  in  Little  Cottonwood  Caiion,  southeast 
of  Salt  Lake  City,  and  near  Stockton,  forty  miles  southwest ;  and  gold 
placers  of  moderate  richness  were  opened  in  Brigham  Caiion.  The  op- 
position of  the  Mormon  authorities,  the  cost  of  transportation,  and  the 
difficulty  experienced  in  the  treatment  of  the  "  base-metal '^  ores,  caused 
the  earlier  mining  enterprises  of  Utah  to  languish  and  fail.  In  186S  and 
1869, 1  found  no  mines  in  productive  operation  excepting  the  i)lacers  of 
Brigham  Caiion,  which  were  worked  on  a  small  scale,  and  are  said  to  have 
yielded  during  the  past  three  years  between  $600,000  and  $1,000,000. 
In  1869,  however,  a  few  parties  were  preparing  to  take  advantage  of 
the  facilities  off'ered  by  the  railroad ;  and  experiments  of  a  metallur- 
gical character  were  in  progress  at  Salt  Lake  City.  It  was  the  develop- 
ment of  the  Emma  mine  which  gave  the  needed  impetus  to  enterprises 
of  this  kind  5  and  the  summer  of  1870  effected  a  great  change  in  the 
condition  and  prospects  of  Utah  mines.*  The  opposition  of  the  Mormon 
authorities  has  apparently  been  withdrawn.  Indeed,  one  reason, 
shrewdly  given  me  by  Mr.  Brigham  Young,  three  years  ago,  for  dis- 
couraging the  attempts  of  his  people  to  engage  in  mining,  has  now 
ceased  to  exist.  During  the  infancy  of  the  Mormon  settlements,  he 
said,  and  while  the  very  existence  of  the  community  depended  upon 
agriculture,  he  professed  to  dread  the  diversion  of  industry  from  the 
great  work  of  reclaiming  the  desert  soil.  He  might  well  have  quoted 
the  case  of  Captain  John  Smith  and  the  colony  at  Jamestown,  Vir- 
ginia, as  an  instance  of  the  folly  of  such  a  course;  only,  in  that  case, 
after  the  colonists  had  wasted  the  season  in  digging  gold  dust, 
neglecting  meanwhile  to  plant  their  crops,  and  had  sent  their  ship-load 
of  shining  treasure  to  England,  they  had  nothing  to  comfort  them  in 
their  famine  but  the  tidings  that  their  precious  cargo  was  not  gold  at 
all,  but  glittering  mica,  (and  possibly  pyrites;)  whereas  the  mineral  re- 
sources of  Utah  are  not  a  vain  dream.  But  agriculture  was  to  the 
Mormons  not  only  the  means  of  supporting  life ;  it  was  a  source  of 
great  commercial  profit.  Far  into  the  mining  districts  of  other  Terri- 
tories went  the  Mormon  trading-trains,  carrying  grain  and  vegetables : 
while  the  endless  procession  of  immigrants  across  the  continent  paid 
tribute  on  the  way  to  the  farmers  of  Salt  Lake.  A  third  reason  for  dis- 
like to  mining  on  the  part  of  the  religious  authorities  may  have  been 
the  fear  of  contact  with  outnumbering  Gentiles. 

The  completion  of  railway  connections  with  the  East  and  West  has 
totally  changed  the  situation.  The  Mormons  are  no  longer  commer- 
cially isolated ;  they  have  lost  their  control  of  interior  traffic ;  the  mar- 
ket close  at  hand  of  a  mining  population  is  welcome  to  them  in  a  busi- 
ness point  of  view ;  their  agriculture  and  their  population  are  too  well 
established  to  be  in  danger  from  the  new  industry ;  they  can  no  longer 
help  themselves  if  they  would ;  and,  finally,  they  have  to  a  considerable 
extent  caught  the  prevailing  fev^er,  and  are  locating  and  prospecting 
ledges  with  truly  Gentile  zeal.    Mr.  Young  is  said  to  be  encouraging 
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the  movement ;  and  the  party  in  his  church  hostile  to  him  is  vigorously 
engaged  in  furthering  all  mining  enterprises. 

I  intend  to  present  in  my  report  for  next  year  the  results  of  a  careful 
reconnaissance  of  these  new  and  productive  districts ;  and  I  shall  con- 
tent myself  at  present  with  brief  general  observations.  I  am  under 
obligations  to  Messrs.  Eli  B.  Kelsey,  Ellsworth  Daggett,  and  others 
for  interesting  information  on  several  points. 

The  following  account  of  different  districts  was  furnished  in  Decem- 
ber, 1870,  by  Mr.  Kelsey: 

The  minerals  consist  mostly  of  the  base  metals,  of  which  lead  is  the  chief,  carrying 
silver,  and  in  some  cases  gold,  in  tjuantities  varying  from  a  few  onuces  to  one  hunlired 
and  fifty  ounces  of  the  former  metal  to  the  ton.  Valuable  discoveries  have  been  made 
of  chlorides  and  **  horn-silver"  of  surprising  richness,  varying  in  actual  assay  value  from 
8500  to  $27,000  per  ton.  Assays  have  been  had  from  the  ore  taken  from  the  Silveropolis 
mine  in  East  Canyon,  owned  and  worked  by  Messrs.  Walker  Brothers  and  others,  of 
$^,000  per  ton.  Shipments  of  a  number  of  car-loads  of  ore  have  been  made  from  this 
mine  that  yielded  a  net  return  of  $6,666  per  car-loa<l  often  tons. 

Ore  has  been  taken  from  the  Shamrock  mine  in  East  Cafion,  that  assayed  as  high 
as  $27,000  per  ton.  This  mine  is  owned  and  worked  by  Mr.  William  M.  Fliess,  Mr. 
WiUiam  C.  Rod^^ers,  merchants  of  New  York  City,  Mr.  W.  S.  Godbe,  of  Salt  Lake  City, 
and  others.  Shipments  have  been  made  from  this  mine  which  have  given  returns  of 
from  $1,800  to  $5,600  per  ton.  I  speak  of  these  two  mines  as  an  evidence  that,  although 
nine-tenths  of  the  mineral  veins  yet  prospected  in  Utah  show  the  base  metals,  lead  and 
copper,  we  are  not  without  the  richer  ores. 

History  of  the  mining-camps. — The  mineral  developments  in  Utah  are  still  in  their 
infancy,  and  but  few  mining-camps  have  as  yet  been  established.  The  following  dis- 
tricts are  fully  organized  and  in  a  very  prosperous  condition  : 

The  "Mountain  Lake  "district,  of  whtch  Little  Cottonwood  CaDon  forms  the  chief 
feature,  lies  southeast  of  Salt  Lake  City,  and  distant  about  twenty-five  miles  from  the 
terminus  of  the  Utah  Central  Railroad. 

The  first  fully  developed  mine  in  Utah,  the  "  Emma,"  is  in  this  cafion.  In  fact, 
the  results  attained  in  the  development  oi  this  mine  pave  an  impetus  to  mining  in 
Utah  that  surpa^es  all  other  efforts  made  in  that  direction  put  together.  At  a  depth  of 
127  feet  the  prospectors  of  this  mine  struck  a  lake  of  mineral  of  vast  extent,  which 
now  yields  a  clear  profit  on  shipments  made  to  Swansea,  in  Wales,  of  near  $120  per  ton. 
Many  thousands  of  tons  of  ore  (by  measurement)  are  in  sight  in  this  mine,  undoubt- 
edly of  equal  lichness  to  that  now  being  shipped.  There  are  many  mineral  lodes  now 
being  worked  in  Litt-le  Cottonwood  and  the  adj<acent  cafions — Big  Cottonwood  and 
American  Fork — which  yield  ore  equal  to,  and  in  some  cases  far  exceeding  in  value, 
the  ore  taken  from  the  Emma  mine,  but  in  quantity  the  Emma  has  no  equal  in  Utah. 

The  Union  Mining  Company,  of  which  General  Maxwell  is  president,  W.  S.  Godbe 
vice-president,  and  H.  W.  Lawrence  treasurer,  own  a  large  number  of  valuable  ledges 
in  Little  Cottonwood,  which  they  are  opening  rapidly  and  very  effectually.  Mr.  Joha 
Cummins,  of  Salt  Lake  City,  is  owner  of  several  valuable  mines  in  the  same  locality. 

West  Mountain  mining  district,  of  which  Bingham  Cafion  and  its  tributaries 
form  the  chief  feature,  is  situated  about  twenty-five  miles  southwest  of  Salt  Lake  City, 
on  the  eastern  slope  of  the  Oquirrh  range  of  mountains.  Bingham  Cafion  has  been 
not^  for  some  years  as  the  only  locality  in  Utah  Territory  where  placer-mining 
has  prospered.  Over  $600,000  worth  of  gold  dust  has  been  sold  to  the  bankers  and 
merchants  of  Salt  Lake  City  from  this  camp  within  the  last  three  years.  When  the 
sums  carried  away  and  otherwise  disposed  of  by  the  miners  are  taken  into  account  in 
making  up  an  estimate,  the  sum-total  of  the  yield  in  gold  dust  from  Bingham  Cafion 
placer  for  the  last  three  years  will  not  fall  far  short  of  $1,000,000. 

Messrs.  Taylor  &  Woodman  have  entered  into  contracts  with  the  owners  of  near 
three  miles  of  the  gulch-claims  of  this  cafion,  to  put  on  the  necessary  engines  and 
pumps  for  the  prospecting  and  working  the  bed-rock  of  the  main  gulch,  which  lies 
from  80  to  100  feet  below  the  surface.  The  best-informed  parties  think  that  the  gulch 
bed-rock  of  Bingham  Cafion  will  prove  equally  as  rich  as  the  famed  "  Alder  Gulcn"  of 
Montana.  Messrs.  Taylor  &  Woodman  have  imported  and  have  now  on  the  ground  a 
twenty-horse  engine  and  the  necessary  pumping  apparatus  for  exploring  the  mysteries 
of  Bingham  Cafion  Gulch. 

Messrs.  Heaton,  Campbell  &  Co.  are  now  working  the  bed-rock  of  this  gulch,  near 
the  mouth  of  Carr  Fork,  which  they  have  reached,  after  two  years'  labor  and  tho 
expenditure  of  $15,000,  by  a  long  drain-tonnel.  They  inform  me  that  they  are  averag- 
ing $12  per  day  to  the  hand,  uotwithsranding  the  imperfect  manner  in  which  they  are 
at  present  obliged  to  work  their  ground.  Tliey  have  not,  as  yet,  run  any  side-drifts, 
and  at  present  raise  all  their  dirt  by  a  windlass  worked  by  two  men.    When  we  take 
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into  consideration  the  fact  that  from  the  "  pay-dirt**  excavated  by  one  drifter  enongh 
l^old  is  washed  to  pay  six  hands  $12  per  day  each,  or  a  total  of  872,  abundant  evidence 
18  jjiven  that  the  gulch  of  Bingham  is  very  rich  in  gold. 

The  mineral  lodes  in  Binjgham  Caiion  and  its  tributaries  are  very  nnmerons,  con- 
tinuous, and  well  defined.  They  are  mostly  found  in  the  Igneous  formations.  The 
various  species  of  the  granite  and  quartzite  rocks  characterize  the  mineral-bearing 
region  of  the  West  Mountain  mining  district  so  far  as  prospected.  The  belt  of  igneous 
rocks,  or  core  of  the  upheaval,  traversing  Utah  from  northeast  to  southwest,  is  nearly 
twenty  miles  in  width.  The  CTanites  appear  at  the  base  of  the  Wahsatch  Ran^e.  east 
side  of  Salt  Lake  Valley,  and  disappear  near  the  head  of  all  the  northwest  torks  of 
Bingham  Canyon. 

What  the  experiences  of  the  future  may  demonstrate  no  one  can  tell — "  the  miner'a 
U{iht  but  seldom  going  beyond  the  end  of  his  pickJ^  So  far,  however,  as  explorations  have 
gone  in  the  various  mining-cainps  now  organized  in  Utah,  and  in  which  the  chief  part 
of  the  labors  expended  in  prospecting  our  mineral  treasures  has  been  performed,  the 
fact  that  the  ricner  chlorides,  and  that  mining  anomaly  "  horn- silver,*'  prevail  in  the 
lime  formations,  has  been  demonstrate^!.  Tbe  mineral  veins  found  in  the  lime  forma- 
tions are  "j;ocA'e<y**  and  of  uncertain  development  when  compared  to  those  found  in 
the  granite  formations.  That  the  richer  ores  will  be  found  in  the  lime  formations  may, 
therefore,  be  looked  for  hereafter ;  but  for  large,  well-defined  mineral  veins,  continu- 
ous and  of  more  certain  development,  we  must  look  to  our  granite  formations.  Pockets 
of  great  extent  and  richness  have  been  found  in  the  lime  formations  of  Little  Cotton- 
wood and  other  localities.  There  are  quite  a  number  of  mineral  veins  now  being  pros- 
pected in  Bingham  CaQon  at  depths  varying  from  fifty  to  over  three  hundred  feet, 
which  show  true  fissure  veins  of  paying  ores  varying  from  four  to  seventeen  feet  in 
thickness^ 

Stockton  district. — These  camps  lie  on  the  western  slope  of  the  Oquirrh  range  of 
mountains — Stockton  forty  miles,  and  East  Cailon  fifty-five  miles  southwest  of  Salt 
Lake  City.  Stockton  is  probably  the  oldest  camp  in  Utah.  General  Connor,  when  in 
command  of  the  Utah  expedition  of  the  California  volunteers,  bestowed  the  chief  part 
of  his  labors  in  the  development  of  the  minerals  of  Utah  in  this  locality.  The  great 
drawbacks  experienced  by  this  camp  have  mainly  arisen  from  the  fact  that  most  of  the 
ledges  located  had  from  six  to  twelve  shareholders  each,  who,  after  years  of  fruitless 
efibrts  to  develop  their  mines,  scattered  to  all  x>oints  of  the  compass  in  search  of  means 
to  sustain  themselves.  At  the  time  those  explorations  were  made,  it  was  impossible 
to  make  mining  a  success  in  Utah,  for  the  following  reasons: 

Tbe  cost  of  transportation,  before  the  completion  of  the  Pacific  roads,  varied  from 
$300  to  $400  per  ton  to  the  Atlantic  coast,  and  fi*om  $250  to  $300  per  ton  to  the  Pacific 
coast.  Without  the  facilities  afforded  by  the  great  iron  highway  across  the  continent, 
the  mineral  treasures  of  Utah  would  to-day  be  utterly  unavailable.  The  impossibility 
of  securing  concert  of  action  from  the  widely  scattered  owners  and  prospectors  of  the 
mineral  lodes  in  the  Stockton  district  iuduced  a  minority  of  the  shareholders  to  adopt 
the  dangerous  expedient  of  "  iumping**  the  claims  of  absentees,  thus  rendenng  titles 
to  mining  interests  in  that  locality  uncertain.  However,  numerous  discoveries  of 
mineral  veins,  many  of  which  prospect  very  finely,  have  been  located  since  the  "jump- 
ing** of  claims,  before  alluded  to,  took  place,  the  titles  to  which  are  as  clear  as  any  in 
Utah.    New  discoveries  are  being  made  almost  daily  in  this  district. 

General  Connor's  faith  i^  the  ultimate  success  of  the  Stockton  district  remains  nn- 
shaken.  He  is  better  acquainted  with  the  mineral  resources  of  the  Territory  and  has 
done  more  toward  their  development  than  any  other  one  man. 

Ophir  district, — East  CaQon  mining  camp  is  less  than  six  months  old.  In  this  camp 
the  discoveries  of  the  rich  chlorides  and  horn-silver,  assaying  from  $500  to  $27,000  per 
ton,  turned  the  heads  of  some  of  the  oldest  miners  and  filled  the  pockets  of  the  fortu- 
nate ones  as. well.  East  Cafion  abounds  with  the  base  metals  carrying  silver  in 
paying  quantities.  In  those  base-metal  mines  lies  the  **  back-bone**  of  the  future  of 
this  camp. 

The  Tiniic  Valley  mining  camps  are  situated  about  seventy  miles  southwest  of  Salt 
Lake  City.  The  core  of  the  upheaval,  traversing  Utah  from  northeast  to  son th west, 
runs  through  the  Tintic  mining  district,  flanked  on  each  hand  by  the  lime  formations. 
Thei-efore  avo  look  to  the  Tintic  district  notonly  for  large,  continuous,  and  well-defined 
mineral  veins  of  base  metals  in  the  granite  formations,  but  the  reasonable  supposition 
is  that,  by  prospecting  the  lime  formations  on  either  hand,  the  rich  chlorides  will  bo 
found  as  plentiful  there  as  in  the  Wasatch  Ran^e  or  the  western  slope  of  the  Oquirrh 
Range.  Valuable  discoveries  are  being  made  in  the  Tintic  district  almost  daily.  A 
friend  of  mine  brought  a  load  of  ore  from  Tintic,  evidently  selected  without  skill,  as 
the  croppings  from  the  surface  were  included.  This  load  of  ore,  when  crushed  and 
sampled  at  the  works  of  Messrs.  Howland  &  Co.,  assayed  $117  per  ton  in  silver  and  25 
per  cent.  lea<l. 

The  only  thing  now  wantiug  to  make  Tintic  one  of  oar  most  flourishing  mining  dis- 
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trict  is  capital,  to  enable  the  miners  to  prospect  their  lodes  and  erect  smelting  fnroaces 
for  the  working  of  their  ores  on  the  spot,  and  thus  save  the  heavy  freightage  now  paid 
on  crude  matter  to  Salt  Lake  City. 

The  Mount  Xebo  district  eighty  miles,  the  Sevier  dictrict  two  hnudred  miles,  south  of 
Salt  Lake  City,  and  the  Meadow  VttUeff  district  two  hundred  and  forty  miles  southwest 
of  Salt  Lake  City,  are  rich  in  minerals. 

Mr.  Kelsey's  statements  are  iudorsed  by  Messrs.  Gould  &  Woodward, 
Walker  Brothers,  Kimball  &  Lawrenc,  Godbe  &  Co.,  Marshall  &  Carter, 
and  Kahn  Brothers,  merchants  of  Salt  Lake  City,  and  by  Vernon  H. 
Vaughn,  the  governor,  and  C.  H.  Hempstead,  the  United  States  attorney 
of  the  Territory. 

Estimate  of  costs  of  mining  ores  in  West  Mountain  district,  Salt  LaJce 
County,  Territory  of  Utah,  reported  by  Eli  B,  Kelsey,  December  20,  1870. 

Population  of  district,  400  souls ;  wages  of  first-class  miners,  $3  per 
day ;  wages  of  second-class  miners,  $2  50  per  day ;  wages  of  surface 
laborers,  $2  per  day ;  cost  of  lumber,  $4  per  100  feet ;  cost  of  mining 
timber,  $6  per  cord ;  cost  of  common  powder,  $5  per  keg ;  cost  of  quick- 
silver, 80  cents  per  pound  ;  cost  of  freight  from  Salt  Lake  City,  $15  per 
ton ;  cost  of  fuel,  wood,  $4  per  cord ;  mining  cost  per  ton  of  ore,  $5 
per  ton,  (average  facilities  poor  from  total  want  of  machinery;)  depth 
of  mines,  from  100  to  400  feet ;  character  of  rock,  etc.,  granite,  quartzite, 
and  hornblende;  reduction,  smelting  a  failure  as  yet — no  mills. 

Eemabks. — Our  mining  developments  are  yet  in  their  infancy.  The 
number  of  mineral  veins  is  very  great,  with  well-defined  wall-rocks  in 
all  those  yet  worked.  Veins  from  one  foot  to  fifty  feet  in  thickness. 
The  mines  in  Bingham  Canon  and  its  tributaries,  which  comprise  the 
West  Mountain  mining  district,  are  mostly  base-metal  mines,  carrying 
from  10  ounces  to  150  ounces  of  silver  to  the  ton  of  2,000  pounds. 
There  are  several  mineral  veins  of  gold  and  silver  bearing  quartz,  none 
of  which  are  developed  to  any  considerable  extent;  one  of  them,  the 
Silesia,  gives  an  average  assay  of  $50  per  ton.  There  are  no  stamp- 
mills  in  the  Territory  except  one  or  two  small  ones  in  Meadow  Vallej' . 
A  great  number  of  quartz-mills  are  contracted  for,  to  be  delivered  here 
in  the  spring,  mostly  for  East  Caiion,  Eush  Valley,  fifty  miles  southwest 
of  Salt  Lake  City. 

Messrs.  Walker  Brothers  report  having  shipped  during  the  six  months 
ending  December  31,  1870,  4,200  tons  of  galena  ores,  of  an  av^erage 
assay  value  of  35  per  cent,  of  lead  and  $182  in  silver  per  ton,  the  net 
value  being  $125  per  ton.    Almost  all  of  this  was  from  the  Emma  mine. 

The  following  are  the  prices  reported  in  January,  1871,  as  paid  in 
Salt  Lake  City  by  California  buyers  for  Utah  ores :  Ore  containing  50 
ounces  silver  and  30  per  cent,  lead,  per  ton,  $22 ;  50  ounces  silver  and  40 
per  cent,  lead,  per  ton,  $30  60 ;  50  ounces  silver  and  50  ^er  cent,  lead, 
per  ton,  $38 ;  50  ounces  silver  and  60  per  cent,  lead,  i)er  ton,  $45 ;  50 
ounces  silver  and  70  per  cent,  lead,  per  ton,  $53 ;  50  ounces  silver  and 
80  per  cent,  lead,  per  ton,  $61. 

In  addition  to  the  above  rates,  $10  jm  ton,  additional,  is  paid  for 
each  10  ounces  of  silver  over  50  ounces  per  ton.  Every  tenth  sack  of 
ore  is  crushed  and  sampled  for  assay,  and  the  ore  is  paid  for  as  soon  as 
assayed.  This  ore  is  all  shipped  to  San  Francisco  and  is  there  smelted, 
and  the  lead  as  well  as  the  silver  is  made  a  marketable  commodity. 

Almost  all  the  Utah  ores  have,  however,  been,  up  to  the  end  of  1870, 
shipped  east  over  the  Union  Pacific.  The  amount  is  given  by  the  San 
Francisco  Scientific  Press  as  follows : 
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Tone. 

September 724 

October 590 

November 541 

December ;  not  received. 


Total 9,633 


Tons, 

January 3, 441 

Februarj^ 31 

March 95 

April 172 

May 204 

Julie 3,030 

July 511 

August 294 

« 

Which  must,  however,  include  Shipments  of  ores  and  matte  from  Col- 
orado, and  perhaps  Nevada. 

1  am  indebted  to  Mr.  Charles  Smith,  of  the  Emma  Silver  Miniug 
Comi)any,  for  the  following  statement  or  shipments  of  ore  and  bullion 
over  the  Utah  Central  Eailroad,  from  January  13, 1870,  to  December  31, 
1870.  These  figures  are  taken  from  the  way-bill  records  of  the  road, 
by  courteous  permission  of  D.  O.  Calder,  esq. 

2, 968  tons  of  ore  were  shipped  east  to  Chicago,  Boston,  Newark, 

and  New  York. 
2, 325  tons  of  ore  were  shipped  west  to  San  Francisco,  Keno,  and 

Truckee. 


Total,  5, 293  tons  of  ore. 


The  bullion  shipments  of  the  same  period  were  2  tons  to  England, 
and  6^  tons  to  San  Francisco. 

These  totals  may  seem  small  to  some,  but  it  must  be  remembered 
that  the  Emma  Silver  Mining  Company,  which  forwarded  the  largest 
portion  of  it,  did  not  commence  shipping  until  July,  1870.  These  ship- 
ments are  therefot^  really  the  product  of  six  months,  rather  than  a 
year. 

Estimating  the  value  of  the  ore  shipped  at  $182  per  ton  (the  value  of 
the  4,200  tons  shipped  by  Walker  &  Co.  from  the  Emma  mine)  and  that 
of  the  bullion  at  $400  per  ton,  we  have  $966,726  as  the  probable  value 
of  the  shipments  by  railroad.  Allowing,  further,  $300,000  for  the  gold 
of  Bingham  Caiion,  and  a  small  sum  for  private  shipments  not  way- 
billed,  we  have,  as  the  probable  product  of  Utah,  for  the  year  1870,  the 
sum  of  $1,300,000.  In  this  estimate  the  Meadow  Valley  mines  are  not 
included,  as  they  are  now  generally  acknowledged  to  lie  within  the 
boundary  of  Nevada. 

A  correspondent  writing  from  Salt  Lake  early  in  the  autumn  thus 
reviews  the  mining  field : 

Utah  makes  quite  a  show  in  the  way  of  miDerals.  Iron  ore  is  known  to  exist  in 
several  places  in  large  anionnts.  In  Iron  County  works  were  huilt  in  1852,  and  a 
small  quantity  of  ore  was  smelted,  but  want  of  proper  fuel  compelled  a  suspension  of 
operations.  The  Union  Iron  Company  had  two  lumaces  in  operation  in  January,  1669, 
and  one  in  the  course  of  constiiiction.  Coal  has  l)een  found  in  quite  extensive  beds, 
►but  principally  in  the  neighborhood  of  Coalville,  Summit  County.  Copper,  lead, 
silver,  zinc,  and  sulphur  occur,  and  different  sorts  of  building  stone  abound.  The 
mines  at  the  Little  and  the  Big  Cottonwood  Cafions,  twenty-eight  miles  southeast  of 
Salt  Lake  City,  are  the  center  of  the  present  mining  excitement.  Communication  is 
had  with  these  places  by  a  stage,  which  runs  three  times  a  week.  The  largest  mine  at 
Little  Cottonwood  is  tlie  Emma  ledge,  located  in  August,  1868.  In  July,  thirty-one 
car-loads  of  ore  were  shipped  from  the  ledge,  and  that  month  upward  of  $3,000  were 
paid  for  hauling.  The  cost  of  transportation  (by  team  to  Salt  Lake  City,  and  thence 
by  rail)  to  New  Jersey,  and  the  expenses  of  treatment,  amount  to  ^90  per  ton,  but  the 
ore  sent  averages,  I  am  told,  nearly  8*200  per  ton.  There  are  twenty  men  employed 
here  extracting  the  rock,  of  which  some  nfteen  tons  are  obtained  daily.    A  tunnel  is 
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being  run  in  to  tap  the  main  shaft,  which  is  down  about  200  feet.  I  send  you  a  speci- 
men of  the  ore.  There  are  other  promising  locations,  as  the  North  Star,  owned  by 
Bruno  <fe  Co.,  and  the  Western  State,  which  takes  out  some  twenty  tons  weekly.  Not 
far  off,  over  the  ridge,  is  Big  Cotton woo<l  Caflon.  Here  the  Empire  Tunnel  Company 
propose  torun  a  tunnel  in  toward  Little  Cottonwood.  Here  are  also  the  Wellington, 
Theresa,  Davenport,  and  other  leads.  The  general  formation  Ls  limestone.  Mr.  C.  L. 
Stevenson,  who  has  lately  visited  the  various  mining  districts,  gives  mo  the  following 
approximate  product  of  the  diflferent  mining  localities  during  the  month  of  July.  The 
average  value  of  ore  exported  was  about  $105  per  ton : 

Tona. 

Little  Cottonwood 314 

Bingham 6 

Parlev^s  Park 40 

Rush  Valley , 70 

Deep  Creek 10 

Tiutic 30 

Total ; 470 


Smelting  works, — Messrs.  Woodhnll  Brothers  have  built  a  furnace  hero,  and  have  made 
the  first  run  of  this  Territ^ory.  This  run  created,  naturally,  considerable  excitement 
here.  The  result  was  a  production  of  5,000  pounds  of  bullion  in  thirty-six  hours.  This 
assays  about  $500  to  the  ton  in  silver.  The  metal  was  hauled  to  town,  and  stocked  up 
in  front  of  the  Elephant  store,  where  it  attracted  large  numbers  of  people  who  were 
curious  to  see  the  pioneer  bars  of  Utah.  The  Woodhnll  Works  are  capable  of  working 
about  ten  tons  daily.  Mr.  Milton  Robbins  is  about  to  put  up  smelting  works.  He  will 
have  the  able  assistance  of  Mr.  Charles  C.  Ruegar,  who  will  take  the  active  manage- 
ment and  the  construction  of  the  furnaces  in  hand.  Mr.  Ruegar  has  studied  in  Ger- 
many, and  has  S]>ent  considerable  time  among  the  mines  of  California.  Ho  api>ears  to 
be  well  fitted  for  his  work.  Mr.  Leopold  Balbach,  a  cousin  of  the  Balbach  Brothers,  of 
Newark,  New  Jersey,  has  been  visiting  the  mines  of  Utah,  and  was  so  impressed  witli 
their  extent  and  richness  that  he  telegraphed  to  parties  East  (he  tells  me)  that  he 
thinks  best  to  erect  smelting  works  in  the  valley,  and.  these  are  to  be  put  up.  There 
are  others  here  who  engage  in  buying  ores,  and  the  mines  are  attracting  persons  from 
different  quarters.  There  seems  t  >  bo  every  reason  to  8ui)pose  that  Utah  contains  val- 
uable mineral  deposits,  and  probibly  these  will  be  develox)ed  quite  extensively  hence- 
forth. 

The  fa<;ts  seem  to  be  that  the  most  productive  mines  working  up  to 
the  close  of  1870  are  masses  or  "stock- works"  of  argentiferous  galena 
in  limestone;  that  the  business  of  mining  and  reducing  or  ship;)ing  the 
ores  is  one  that  requires  considerable  capital ;  and  that  the  abundance 
of  supplies,  cheapness  of  labor,  and  facility  of  transportation  render  this  a 
highly  inviting  field  for  operations  on  a  large  scale.  That  th«?  sanguine 
expectations  of  the  owners  of  thousands  of  locations  will  be  fultilled,  it 
would  be  foolish  to  predict;  but  it  cannot  be  denied  that  the  actual 
progress  already  made,  and  the  favorable  economic  conditions  attending 
the  new  industry,  give  unusually  good  ground,  even  for  speculative 
anticipations. 
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CHAPTER    VII. 

ARIZONA. 

Tbe  present  chapter  is  based  chiefly  upon  the  notes  of  Mr.  A.  Eilers,  my 
deputy,  who  has  also  aiTanged  and  edited  the  material  contained  in  it 
from  other  sources.  Besides  those  citizens  to  whom  Mr.  Eilers  acknowl- 
edges in  these  pages  his  indebtedness  for  valuable  assistance,  thanks 
are  due  in  an  especial  manner  to  Hon.  Richard  C.  McOormick,  delegate 
of  the  Territory  in  Congress,  who  contributed  in  many  ways,  including 
advice,  information,  time,  personal  exertions,  and  money^  to  facilitate 
the  examinations  which  Mr.  Eik^rs  was  charged  to  make.  Without  the 
influential  and  energetic  support  of  Mr.  McCormick,  and,  I  should  add, 
of  Hon.  A.  P.  K.  Saiford,  the  public-spirited  governor  of  the  Territory, 
it  would  have  been  vain  to  attempt  so  laborious  and  perilous  a  task  with 
the  time  and  means  at  my  disposal. 

The  act  of  February  24,  1863,  creating  the  Territory  of  Arizona, 
describes  it  as  comprising  all  the  United  8tat<is  lands  west  of  the  one 
hundred  and  ninth  degree  of  longitude  to  the  California  line,  which, 
before  that  time,  had  belonged  to  the  Territory  of  New  Mexico.  Since 
then  the  portion  of  Pah-Ute  County  lying  west  of  the  Colorado  River 
has  been  ceded  to  Nevada,  but  at  the  present  writing  it  has  not  been 
legally  accepted  by  that  State,  and  the  inhabitants  are  in  favor  of 
reunion  with  Arizona.  Presuming,  however,  this  cession  to  be  an 
accomplished  fact,  the  present  boundaries  of  the  Territory  are  as  follows: 
On  the  east,  the  one  hundred  and  ninth  meridian  of  longitude ;  on  the 
west,  the  Colorado  River,  except  above  the  big  bend  of  that  river,  where 
the  one  hundred  and  fourteenth  meridian  of  longitude  forms  the  western 
line ;  on  the  north,  the  thirty- seventh  parallel  of  north  latitude;  on  the 
south,  the  boundary  line  between  the  United  States  and  Mexico. 

The  total  area  of  the  Territory  is  given  as  105,120  square  miles.  It 
joins  on  the  west  California  and  Nevada ;  on  Che  north  Nevada  and 
Utah;  on  the  east  New  Mexico ;  and  on  the  south  the  State  of  Sonora, 
of  the  Mexican  republic. 

Arizona  is  divided  in'x)  five  counties,  Yuma  and  Pima  in  the  southern, 
and  Pah-Ute,  Mohave,  and  Yavapai  in  the  northern  and  middle  portions 
of  the  Territory.  Yavapai  is  by  far  the  largest  county,  and  its  northern 
and  eastern  parts  are  almost  unknown  at  the  present  time.  Pros- 
pecting parties  have,  from  time  to  time,  ventured  to  enter  these  regions, 
but  were  invariably  driven  back  by  the  hostile  Indians  before  penetrat- 
ing far  into  the  interior,  and  Government  expeditions  have  only  in 
a  few  instances  penetrated  small  belts  of  that  domain.  The  whole 
vast  Territory  of  Arizona  is  drained  by  one  single  river  and  its  tribu- 
taries, the  Colorado  of  the  West.  This  river  is  formed  by  the  junc- 
tion of  the  Green  and  Grand  Rivers,  which  join  in  the  southern  part 
of  Utah  Territory,  and  rise,  the  one  in  the  Rocky  Mountains,  a  short 
distance  north  of  the  Great  South  Pass,  the  other  in  the  Middle  Park 
of  Colorado  Territory.  The  Colorado  River,  although  it  drains  an 
enormous  area,  and  sends  a  vast  body  of  water  to  the  Gulf  of  Cali- 
fornia, is  only  navigable  for  a  distance  of  about  five  hundred  miles, 
and  here  only  for  boats  drawing  very  little  water.  It  has  a  very 
rapid  current,  and  carries  along  large  masses  of  the  soft  materials 
that  form  the  gieater  portion  of  its  banks   from  its  mouth  to  the 
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Black  Cafirtn  and  those  of  its  tributaries  in  the  Territories  «nl)ove.  Tlins 
tlie  iiavi<j:able  channel  is  ol'ten  clKni<»e(l  entirely  in  a  single  ni^ht,  and 
the  *rreatest  care  is  required  to  run  steamboats  on  it  snccesst'uHy.  Broad 
strips  of  bottom  land  skirt  its  lower  ])art  on  both  banks,  with  the  excep- 
tion of  a  few  miles,  where  mountain  ran;j:es,  such  as  the  ]\Ionument 
3Iountains  and  the  Needles,  approach  to  the  water's  edf^e. 

The  principal  tributaries  of  the  Colorado,  in  Arizona,  are  the  Colorado 
Chiquito  or  Flax  lliver,  the  Diamond  lliver,  Bill  Williams'  Fork,  into 
which  the  Santa  Maria  River  empties,  and  the  Gila,  with  its  {ififluents, 
the  Rio  Salinas,  Rio  Verde,  the  San  Carlos,  and  San  Pedro.  The  Santa 
Cruz  from  the  south,  and  the  A^i^ua  Frio  and  Hassayanqia  Rivers  from 
the  north,  sink  in  the  dry  plains  before  they  reach  the  Gila. 

The  climate  of  the  Territory  is  like  neither  that  of  the  Atlantic  States 
nor  that  of  the  Paciiic  coast,  but  rather  stands  between  the  two,  exhib- 
iting i)eculiarities  of  both.  While  in  the  portion  south  of  the  Gila 
River  and  alonj?  the  trou.2:h  of  the  Colorado  River  an  excessively  hot 
and  dry  atmosi)here  prevails,  relieved  only  by  the  semi  annual  showers 
of  January  and  July,  the  middle  and  northeastern  parts  of  Arizona 
enjov  a  climate  verv  similar  to  that  of  the  South  Atlantic  States.  As 
a  natural  consequence,  the  vej^^etation  of  Southern  and  Western  Arizona 
is  scanty  and  limited  to  a  few  ;j:enera,  snch  as  caL'tus,  aloe,  artemisia, 
palo  verde,  iiV)n-wood,  and  mesipiite,  whit^h  can  sustain  themselves  on  a 
])arched  soil  and  uncler  the  rays  of  an  almost  tropical  sun.  The  bot- 
tom lands  of  the  rivers  are,  of  course,  an  exception  to  this,  the  increased 
moisture  and  richer  soil  supportinjj:  here  a  luxurious  growth  of  cotton- 
wood,  willow,  mescpiite,  arrow-weeil,  and  many  difterent  kinds  of  nutri- 
tious grasses.  The  middle  and  northeastern  jmrtions  of  Arizona  are 
made  up  of  elevated  plateaus  and  an  extensive  system  of  mountain 
ranges,  an(l  here  a  more  varied  vegetation  prevails.  The  heat  is  here 
never  oppressive,  and  even  during  the  hottest  summer  months  the  ther- 
mometer does  not  rise  any  higher  than  in  the  Blue  Ridge  in  the  South- 
ern States.  Greater  nioisture  in  the  atmosphere  stimulates  the  growth 
of  magnilicent  pine  and  cedar  fon^sts,  and  the  soil  is  everywhere  covered 
with  beautiful  flowers  and  nntritious  grasses.  Ash,  walnut,  cherry, 
willow,  cotton-w^ood,  and  many  other  forest-trees  grow  along  the  course 
of  the  streams,  and  large  oak-tre(\s  are  seen  on  the  very  tops  of  some 
of  the  highest  mountaius  in  the  Sierra  Prieta. 

The  agricultural  resources  of  Arizona  have  been  underrated.  It  i!4 
true,  the  greater  portion  of  the  '^Gadsden  purchase"  is  made  nj)  of 
sterile  w^aste  ;  of  great,  sandy  plains,  and  "  mal  pais"  plateaus,  in  which 
the ''  Lost  Mountain"  rauges  can  be  seen  days  before  the  traveler  is  able 
to  reach  them.  But  even  here  the  valleys  of  the  Colorado,  the  Gila, 
the  Santa  Cruz,  San  Pedro,  Arivaypa,  andSan  Simon  contain  thousands 
of  acres  of  the  most  fertile  bottoui-hwids,  whieh  need  only  irrigation  to 
make  them  yield  abundant  harvests.  This  has  been  demonstrated  in 
the  present  generation  by  the  settlers  of  the  Gila,  in  the  neighborhood 
of  Florence  and  Adamsville,  and  those  of  the  Salt  River  Valley,  at 
Phcenix  and  vicinity,  as  it  was  proved  centuries  ago  by  the  aborigines 
of  that  country — now  an  extinct  race.  Indeed,  the  remnants  and 
monuments  of  that  former  civilization  are  so  abundant  all  over  Arizona 
as  to  leave  no  doubt  that  all  this  vast  region  was  once  thickly  inhabited 
by  an  industrious  and  thriving  agricultural  people.  The  Pima  Indians, 
living  at  present  upon  their  large  reservation  near  the  mouth  of  the 
Salt  River  and  along  both  banks  of  the  Gila  above  that  point,  claim 
that  the  great  **  casas,"  and  the  large  irrigating  canals,  unmistakable  evi- 
dence of  w  hich  still  abounds  all  over  the  Territory,  were  constructed  by 
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their  forefathers,  tlie  Aztecs,  and  that  they  themselves  are  the  only 
tribe  left  which  traces  it>;  descent  back  to  that  once  powerful  people. 
All  the  agricultural  products  of  Southern  California  and  Northern 
^Mexico,  Indian  corn,  wheat,  barley,  oats,  grapes,  figs,  oranges,  lemons, 
sweet  jmtatoes,  tomatoes,  tobacco,  the  castor-bean,  etc.,  thrive  in  this 
southern  i>ortion  of  Arizona,  wherever  the  land  can  be  irrigated.  And 
as  to  grazing  lands,  there  are  millions  of  acres  covered  with  the  best 
grasses,  in  many  detached  parts  of  the  ''  Gadsden  purchase,^  especially 
in  the  southeastern  corner  of  that  ])ortion  of  Arizona  ;  iuul  that  country 
would  be  covered  with  cattle-ranclies  to-day,  as  it  has  been  when  first 
settled  by  Mexicans  one  hundred  years  ago,  were  it  not  for  the  savage 
Apache  and  the  insuflicient  protection  which  the  Government  accords 
to  the  settlers. 

Middle  and  Eastern  Arizona  contain  much  more  arable  land  than  the 
'Kxadsden  purchase ;"  but  only  the  ditterent  valleys  in  the  vicinity  of 
Prescott  are  now  occupied  by  white  settlers.  Prominent  among  these 
are  the  Val  de  Chino,  Walnut  (rrove,  Williamson's,  People's,  Kirkland's, 
Skull,  Thompson's,  and  Agua  Frio  Valleys,  the  two  first  alone  with  an 
area  little  less  than  1,00(),0(K)  a<;res.  Here  all  the  C(»reals  and  roots  of 
the  Northern  Atlantic  States  are  grown,  hut  the  high  elevation  of  this 
part  of  Arizona,  its  mountainous  character  and  the.  late  frosts  in  the 
spring,  as  well  as  those  in  the  early  fall,  frequently  endanger  the  crops. 
On  the  other  hand,  this  region  is  well  supplied  with  moisture,  not  alone 
during  the  winter  months,  when  much  snow  falls,  without,  however, 
remaining  longer  than  a  few  days  in  the  valleys,  but  also  during  the 
months  of  »)uly  and  August,  w4ien  copious  and  rapid  discharges  of  rain 
occur,  filling  all  the  mountain  streams,  and  saturating  the  plains.  As 
a  grazing  country  this  region  cannot  be  suq>assed.  A  thick  growth  of 
grama  and  bunch-grass  covers  the  whole  country,  not  alone  the  valleys 
and  plains,  but  the  very  tops  of  the  mountains,  giving  to  the  pine  woods 
of  this  region  the  aspect  of  beautiful  natural  parks.  Of  the  region  east 
of  Prescott,  between  the  Ilio  Verde  and  its  tributaries  and  the  New 
M(»xico  line,  little  is  known.  Only  the  reports  of  military  expeditions 
and  prospecting  parties  give  a  clew  to  the  character  and  topogaaphy  of 
small  jmrtions  of  the  country,  while  the  greater  part  remains  to  this 
date  unexplored.  It  is  reported  that  many  tine  valleys  exist  in  the 
iVIogollon  Itange,  the  Pinal  Mountains,  and  the  Sierra  Blanca,  and  that 
the  greater  portion  is  a  good  grazing  country.  Of  the  extreuie  north- 
ern and  northeastern  part  of  Arizona  nothing  whatever  is  known,  the 
thirty-tiftli  parallel  being  the  northernmost  route  ever  traveled  by  an 
exploring  expedition  across  Arizona.  None  of.  the  smaller  expeditions 
branching  off  from  this  route  penetrat<^d  far  to  the  north  and  northeast, 
and  we  know  from  them  only  that  the  country  is  a  vast  elevated  plateau 
made  up  i)rincipally  of  cretaceous  rocks,  into  which  deep  gorges  an<l 
canons  are  cut  by  the  streams.  Some  of  the  valleys  of  thisregion,  notably 
those  of  the  Navajoe  country,  are  reported  to  be  fertile  and  to  i)resent 
conditions  favorable  for  agriculture,  while  the  greater  area  of  the 
plateau  is  said  to  be  a  fine  grazing  country. 

^lany  different  tribes  of  Indians  inhabit  the  Territory  of  Arizona,  a  few 
of  which  are  friendly  to  the  \i;hites  and  live  upon  reservations,  while  the 
greater  number  are  intensely  hostile. 

Of  the  friendly  Indians,  the  IMmas,  and  a  small  tribe  living  close  to 
them,  the  Maricopas,  hold  the  first  rank  in  importance,  not  alone  on 
account  of  numbers,  but  also  because  they  are  much  more  civilized  and 
physically  as  well  as  morally  a  better  class  of  Indians.  I  have  mentioncnl 
before  that  they  claim  to  be  the  direct  descendants  of  the  Aztecs ;  and  if 
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a  splendid  physical  development  of  the  race,  as  well  as  the  hij?h  stat^  of 
civilization  they  had  attained  when  the  white  people  first  entered  their 
domain,  can  entitle  them  to  this  distinction,  it  must  certainly  be  accorded 
to  them.  Captain  Grossmann,  the  Indian  aj^ent  for  the  Pimas  and 
Maricopas,  has  made  the  habits  and  legends  of  these  tribes  a  snl)ject  of 
much  study  and  research,  and  I  hope  that  his  investigations  may  yet 
determine  the  correctness  or  fallacy  of  their  assertions.  The  Pimas  and 
Maricopas  raise  annually  much  more  corn,  wheat,  beans,  melons,  etc., 
than  they  need  for  their  own  sustenance,  and  their  stock  of  horses  and 
work  cattle  increases  steadilv  from  year  to  vear.  They  are  the  deadlv 
foes  of  the  Apaches,  into  whose  country  they  make  fretjuent  expeditions, 
and  by  whom  they  are  much  more  feared  than  are  the  soldiers  stationed 
in  the  Territory. 

The  Papagos  are  another  friendly  tribe,  and  have,  like  the  Pimas, 
permanent  homes.  They  live  south  of  the  Gila,  and  their  villages  arc 
scattered  along  the  line  of  Sonora,  in  the  valleys  of  the  Santa  Cruz, 
Sonoita,  etc.  They  devote  their  energies  principally  to  stock-raising,  of 
which  they  own  large  herds.  They,  too,  are  continually  at  war  with  the 
A])aches  and  remain  the  steadfast  friends  of  the  whites. 

The  Mqjaves  are  a  powerful  tribe,  living  along  the  Colorado  River 
above  La  Paz,  their  ]>rincipal  villages  being  located  between  the  Clieme- 
huevis  Valley  and  Fort  Mojave.  They  support  themselves  by  agri- 
culture like  the  Pimas,  but  cultivate  neither  as  much  nor  as  good  land 
as  the  former.  Their  stock  of  w^orking cattle  and  horses  is  limited,  and 
the  irrigation  of  their  lands  is  attended  with  much  diiticulty.  The  tribe 
is  physi(;ally  a  very  line  one,  but  stands  niorally  far  below  the  Pimas. 

The  Yunias,  Cocopas,  and  Chemehuevis  are  three  small  tribes  living 
upon  the  Lower  Colorado,  none  of  which  des<M've  more  than  mention. 
The  Utes  on  the  L^pi)er  Colorado,  the  Mocpiis  and  Navajoes  in  North- 
eastern Arizona,  complete  he  list  of  friendly  Indians.  The  latter  are  a 
\cvy  important  and  rich  tiibe. 

Of  the  hostile  Indians  in  Arizona,  the  Apaches  are  the  most  powerful 
and  dangerous  to  the  country.  They  have  always  beiMi  the  enemies 
of  the  Mexicans,  and  their  raids  into  that  republic  often  extend  as  far 
south  as  Durango.  Up  to  18r>9  they  lived  at  peace  with  the  Americans, 
but  since  that  time  they  have  waged  a  relentless  war  upon  all  w  hites. 
They  are  not  a  brave  tribe,  always  avoiding  an  open  fight,  in  marked 
distinction  from  the  Indians  of  the  northwestern  plains.  They  invari- 
ably attack  small  traveling])artiesand  trains  from  ambush,  and  theseonly 
when  there  is  no  possible  chance  of  failure.  Their  sole  object  of  attack 
is  ap])arently  plunder,  and  to  get  this  they  murder  those  in  the  way  of 
accomplishing  their  object.  Their  raids,  always  conducted  in  small  parties 
•of  generally  less  than  one  hundred  warriors,  extend  all  over  the  Territory 
of  Arizona,  with  the  exception  of  a  narrow  stri|>  of  country  along  the 
Colorado  Kiver,  and  a  hundred  miles  of  the  Lower  Gila.  The  nation  is 
divided  into  several  tribes,  the  Pinal- Apaches,  the  Tontos,  Coyoteros, 
and  Apache  Mqjaves.  The  Pinal- Ai)aches  live  in  the  Pinal  Mountains, 
southwest  of  the  Mogollon  Kange ;  the  Tontos  on  the  Tonto  Plateau, 
between  the  Agua  Frio  and  Rio  Verde;  the  Coyoteros  in  the  southern 
foot-hills  of  the  Mogollon  Range  and  the  Sierra  J>lanca  ;  and  tln^  Apaclie- 
Mqjaves  west  of  Prescott,  in  tlie  Aztec  Range,  their  princii)al  rancherias 
being  on  the  Santa  Maria  River,  which  empties  into  Bill  Williams's  Fork. 
It  is  thus  seen  that  the  Apaches  are  distributed  over  the  greater  portion 
of  Middle  and  Eastern  Arizona,  and  their  roving  habits  tend  still  more 
toward  bringing  them  into  frequent  collision  with  the  white  settlers  and 
the  peaceable  Indians  all  over  the  Terlritory.    They  are  very  much  feared 
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1111(1  Imtod  by  1m)(1i  whites  and  Indians,  but  the  frequent  expeditions 
n;.:jiiiist  I  lein  an»  f;enerally  rather  barren  of  results.  It  is  difrieult  to  ^et 
(hem  (o  .i^ht  a  resi»ee(al)le  number  of  armed  men,  and  on  the  approaeli 
ol  (lie  vaiions  expeditions  orpmized  against  them  they  have  ahnost 
iiivaiial)ly  scattered  tliroujih  their  mountain  fastnesses,  where  it  is  in 
vain  [o  Ibllow  the  small  bands  of  live  or  ten  who  remain  together. 
Tin  sr  Indians  have  done  nu)re  to  retard  the  settlement  of  Arizona  and 
lh(*  dev(*h»pnuMit  of  her  mines  than  all  other  causes.  As  soon  as  a 
muu'i's camp  was  Ibrmed  within  their  ran*»:e,  they  would  hover  about 
until  they  had  stolen  the  last  of  the  working- stock  and  killed  or  driven 
oti  tlie  last  oia»  of  the  Uiiners.  Very  few  minin*^-cami)S  have  been  able 
to  outlast  t|ns  eiuitinual  tlanj^er,  and  those  that  have  so  far  withstood 
the  A  pacings  havt»  done  st)  at  a  tearful  cost  of  property  and  human  life. 
So  Ioml;  as  this  tribe  is  allowed  to  rtmni  all  over  Arizona,  it  is  in  vain, 
to  e\p(»e(  that  any  settlenuMds  eau  pernmnently  maintain  themselves. 

Im  sides  tlu^  Apaehes,  the  llualpais  or  Wallapis,  living  in  the  Cerbat 
Uah;;e,  uvnv  the  Dianumd  Kiver,  and  in  part  of  the  Aquarius  Kan^e,  are 
(hi*  (»nly  dau;iit*rous  Indians,  This  tribe  has  come  into  the  forts  during 
last  srniuu^r,  protessiui»'  to  be  tiivd  of  war,  and  suing  for  peace.  Since 
then  I  i.  >  havt^  rt^ally  Iuh'U  friendly  ;  the  portion  living  in  the  Acpiarius 
b'nn;;(*  alone  having  etmnnitted  sonu^  new  depredations.  Should  they 
renmin  ptMieeable,  st»me  of  the  most  promising  mining  districts  in  the 
Ti  vritiuy  wouUl  be  opened. 

(JKNEKAL   r.EOLOGY   OF  ARIZONA. 

h  Is  not  within  the  |U'ovince  of  this  report  to  give  a  detailed  and 
eohuceted  dt'seription  of  the  geology  of  Arizona;  nor  were  the  means 
and  the  tiau^  at  the  disposal  of  Mr.  Eilers,  during  his  visit  in  that  Terri- 
tor.N,  sulhcitMitly  ample  to  enable  him  to  make  more  than  a  cursory  ex- 
aminatitm  of  the  routes  traveled  over,  and  a  nnu*e  extended  one  of  the 
mining  districts  pn)per.  His  observations  extended  from  Fort  Yunut 
ON  er  thedila  l\iver  route  to  Maricopa  Wells,  and  thence  to  Tucson,  from 
Tui'S(»u  to  the  (lila,  at  Adamsvilie  ami  Florence,  thence  to  the  Salt  Kiver 
at  the  npt>er  crossing,  to  Cauip  McDowell,  IMuenix,  Hassyampa  Cafum, 
VVickiMdmrg,  Camp  Date  Creek,  Kirkland  Valley,  Skull  Valley,  Pres- 
cott,  the  greater  part  of  the  Sierra  Prieta  from  its  northern  terminus, 
llh»  (Iranite  Mountain,  to  its  southern  extremity,  the  Uradshaw  Moun- 
tain, including  all  the  mining  districts  of  this  range;  from  Prescott  l)y 
the  ntuthern  or  Mojave  road  to  Camp  Tollgate,  thence  through  parts  of 
lh<»  .\ztec  and  Aquarius  Panges  to  the  Cerbat  and  Plack  Mountains, 
thcnct^  to  the  Colorado  Piver  at  Fort  Mojave,  and  down  that  river  to  La 
Pa/,  thence  east  to  Wickenburg  aud  back  to  Tucscm.  For  other  por-  - 
lions  of  the  Territiuv,  notablv  the  countrv  along  the  Great  Canon  of 
the  ('olorado,  the  Colorado  Chi(puto,  and  i)arts  of  the  country  north 
and  east  of  the  same,  1  have  freely  used  the  excellent  report  of 
Professiu*  Newberry ;  and  for  that  portion  of  the  country  lying  north 
and  east  of  Tucson,  along  the  line  of  the  thirty-second  parallel  road, 
that  of  Dr.  Thoums  Antisell.  The  lowest  portion  of  Arizona  Territory, 
topogra|)hically,  is  the  region  in  the  vicinity  of  the  mouth  of  the 
(iila  Piver,  as  a  glance  at  the  map  and  the  river  system  of  the  coun- 
try sullices  to  show.  The  elevation  above  the  sea-level,  at  Fort  Yuma, 
is  only  L*on  feet.  From  here  eastwanl,  an  apparently  level  country,  but 
rising  gradually  and  imperceptibly,  extends  to  the  line  of  Xew  Mexico. 
From  this  plain  rise  isolated  mountains  and  nu>untain  ranges,  suddenly 
anil  without  that  gradual  elevation  which  a  series  of  foot-hills  impart 
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to  mountains  in  other  countries.  No  valleys,  as  generally  untlerstood, 
lie  between  these  'Most  mountains,"  but  the  lev^el,  sandy  plain  extends 
directly  and  with  nearly  the  same  level  from  the  foot  of  one  mountain 
to  that  of  the  other.  This  peculiar  contiguration  of  the  surface  is  also 
met  with  on  the  La  Paz  and  Wickenburg  road,  and  for  a  considerable 
distance  along  the  road  from  Fort  Mqjave,  toward  Prescott;  also  along 
the  entire  length  of  the  road  from  Tuscon  to  Wickenburgand  some  <lis- 
tance  north  of  that  town.  All  the  main  mountain  chains  have  here  a 
northwest  and  southeast  trend,  and  the  only  exceptions  to  t\m  general 
direction  are  furnished  by  the  Black  Mountains  and  the  Cerbat  Range,  in 
the  northwestern  corner  of  the  Territory,  the  axis  of  their  upheaval 
running  very  nearly  north  and  south. 

In  Middle  Arizona,  es|>ecially  in  the  Prescott  country  and  north  of  it, 
around  the  San  Francisco  Mountain,  the  surface  wears  a  different  aspect. 
The  Sierra  Prieta  and  the  Aztec  Range  send  foothills  out  in  every 
direction,  and  especially  their  Hanks  sink  very  gradually  down  to  the 
level  of  the  high  plateau  surrounding  the  San  Francisco  Mountain 
toward  the  nortlieast  and  to  the  mesas  sloping  toward  the  (^olorado  on  the 
southwest.  The  country  here  has  attained  a  considerable  elevation 
alxjve  sea-level,  the  town  of  Prescott,  located  in  the  valley  of  Granite 
Creek,  near  the  northern  terminus  of  Granite  Mounttiin,  being  over 
C,000  feet  above  the  sea,  while  the  Tontoand  San  Francisco  phiteaus  to 
the  east  and  northeast  of  Prescott  reach  an  altitude  of  from  8,()0<>  to 
9,000  feet.  The  San  Francisco,  a  grand  volcanic  cone,  is  the  highest 
mountain  in  Arizona,  its  top  towering  over  11,000  feet  above  the  sea. 
North  and  northeast  of  the  San  Francisco  an  immense  mesa,  increasing 
in  altitude  toward  the  Navajo  country  and  the  Utah  line,  stretches  for 
hundreds  of  miles. 

The  Mogollon  Range,  in  the  eastern  part  of  Arizona,  presents  the 
most  marked  exception  to  the  general  northwest  and  southeast  direction 
of  the  mountains.  Its  axis  runs  very  nearly  east  and  west,  and  joins 
the  Sierra  Blanca,  also  an  east  and  west  range,  which  extends  beyond 
Arizona  into  New  Mexico.  The  [)lains  along  the  Lower  Gila  are  entirely 
made  up  of  Quaternary  and  Tertiary  deposits,  which  also  form  the  Great 
Sonora  Desert  to  the  south  of  that  stream.  The  tirst  mountains  which 
the  traveler  meets  on  his  way  up  the  Gila,  after  leaving  the  granitoid 
knoll  on  which  Fort  Yuma  is  located,  and  through  the  middle  of  which, 
singularly  enough,  the  Colorado  runs  at  present,  are  those  in  the  neigh- 
borhood of  Gila  City.  Their  low  foot-hills  contain  the  gold-placers, 
which  at  one  time  caused  considerable  excitement,  and  have  been  again 
worked  since  last  summer  by  a  San  Francisco  company.  They  are  six- 
teen miles  east  of  Fort  Yuma,  and  appear  to  be  the  southern  continua- 
tion of  the  Castle  Dome  Range  on  the  north  bank  of  the  river,  haying, 
like  the  tirst,  a  northwest  and  southeast  trend,  and  being  separated 
from  it  by  the  Gila  River  ami  low  foot-hills,  which  on  both  banks  of  the 
river  are  made  up  of  the  same  materials,  namely,  granitic  rocks  and  met- 
amoiidiic  slates,  the  latter  leuning  against  the  foot  of  the  more  elevated 
ridge,  which  is  entirely  composed  of  syenite.  The  slates  of  the  foot- 
hills stand  almost  vertical,  and  are  niuch  contorted,  containing  a  great 
number  of  quartz-bands,  running  in  all  directions.  The  low  hills  imnie- 
diately  at  the  river-bank  are  entirely  denuded  of  gravel,  while  those 
nearer  to  the  main  ridge  are  thickly  covered  with  angular  granitic  and 
slate  detritus.  East  of  these  hills  no  more  mountains  are  encountered 
until,  twenty-eight  miles  farther  over  a  large  sandy  i)lain,  Antelope  Peulc 
is  reached.  This  mountani  rises  about  500  f(»et  above  the  level  of  the 
Gila,  and  presents  an  abrupt,  almost  vertical  l^ice  toward  that  river,    it 
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is  i-ntirely  made  np  of  a  eoarsi^*  fjiiartzy  eoii^rlonierate  ami  ofbniwn  Tni«i- 
rioiis  saiulsroiie,  wliic'li  in  many  places  simmus  to  l>e  melaiiiori>lios<*<l  aiul 
'•>eroiiie.s  jas|M*r-like.  No  fossils  weix*  observed.  At  the  f<ix»t  of  tlie 
pnMijiicfMiientioiied  above  lie  lai^e  iii:«s.si*s  of  the  e4)ii^iomenite  broken 
oil  iroin  above  and  scattered  in  all  directions.  Notlnn;^  of  interest 
ljie;iks  the  monotony  of  tlie  river-bottom  and  the  terracetl  mes;i  alnive, 
nntd  the  i>ijr  Horn  M<ninta.ns  are  reache*!.  which  consist  of  the  siinie 
materials  as  Antelope  l*eak.  but  they  repose  here  on  a  granitic  basis. 
Noi  theast  of  these  mountains,  on  the  opposite  side  of  the  river,  ik-cui's 
a  hot  sjMing  at  the  foot  of  a  series  of  erupted  iiiils,  which  is  mu<'h  vis- 
ited bv  invalids.  It  is  located  on  Colonel  Woolsi'v's  ranch,  and  is  well 
known  throughout  Arizona.  Fourteen  to  sixteen  miles  east  of  this 
pl:i<-e  the  traveler  enters  on  one  of  the  most  extensive  volcanic  over- 
llows  met  with  in  xVrizona.  It  is  thirty-tive  miles  broad  from  west  to 
east,  ami  extends  for  a  much  greater  distance  from  north  to  south.  The 
njaterial  is  a  dark  basaltic  lava,  which  covers  the  plateau  to  the  depth 
of  from  2  to  2o  feet.  The  Gila  Kiver  has  cut  through  this  overdow  from 
east  to  west,  and  this  canon,  as  well  as  several  side  canons,  across 
which  the  road  leads,  afford  a  tine  opportunity  to  study  the  formation. 
In  nearly  every  place  where  the  lower  edge  of  the  lava  is  expt>se<l,  a 
thin  layer  of  yellowish  white  soft  siindstone  is  found  un<lerlying  it.  It 
contains  no  fossils.  This  sandstone  occupies  evidently  a  vast  jiortion 
of  Southwestern  Arizona.  1  have  found  it  on  the  plains  north  of  the 
Salt  Uiver,  and  also  north  of  Florence.  It  is  ditiicult  to  determine  the 
source  of  the  enormous  mass  of  eruptive  material  which  covers  the 
plain  ;  for  although  it  is  certainly  slightly  inclined  toward  the  southwest, 
and  several  cones  are  visible  at  a  distance  north  of  theGila,to  which  the 
lava  extends,  and  in  the  neighborhood  of  which  the  hills,  too,  are  capped 
with  thick  layers  of  tlieeruj)ted material, itisditiiculttoimagiue  that  these 
tioodscould  have  traveled  sixty  or  seventy-live  miles  without  cooling,  and 
the  overflow  may  have  come,  at  least  in  part,  from  the  southeast,  where 
in  the  distance  several  crater-shaped  mountainsare  also  visible.  The  lava 
plain  is  broken  in  one  t)lace  by  several  hills,  through  a  canon  of  which 
til;*  road  leads,  and  where  whitish  trachytes,  v<Jntaining  nuich  olivine  in 
the  seams,  ami  red  porphyries  are  exposed  to  view.  On  the  basalt  me- 
sas, thermal  pais  "of  the  Mexicans,  the  Cereus  gigantem.  is  iomid  in 
abundance,  and  in  beautiful  specimens. 

To  the  east  the  road  leaves  now  the  river  and  passes  across  a  ]>enin- 
snia  formed  by  the  Sierra  Estrella  and  the  Gila  Kiver  for  forty-live 
niih's,  where  it  reaches  the  Maricopa  Wells.  The  Sierra  Estrella  con- 
sists principally  of  syenites,  which  are  sunburnt  and  dark  on  the  outside. 
Looking  at  the  outline  of  the  crest  of  a  part  of  this  range  from  a  cer- 
tain jmsition  to  the  east  of  it,  it  shows  a  striking  resemblance  to  a  man^s 
head.     This  is  called  Montezuma's  Head  by  the  Pima  Indians. 

Above  Maricoj)a  Wells  the  road  strikes  the  river  again  at  the  Pima 
villages.  Here  the  Gila  has  formed  very  extensive  bottom-lands,  which 
stretch  away  to  the  canons,  where  the  Gila  breaks  through  the  Pinal 
Mountains,  a  distance  of  about  thirtyti  ve  miles.  At  Sacaton  the  Tucson 
route  leaves  the  (iila  in  a  southeast  direction.  The  whole  distance  to 
that  place  the  road  leads  over  a  level  country,  ccmsisting  of  gravel  and 
sand  mesa,  which  is  only  in  a  few  places  broken  through  by  syenitic 
and  por|)hyritic  upheavals,  viz,  between  Sacaton  and  Blue  water,  where 
in  the  canon  gneiss  is  exposed  besides  syenite,  and  at  the  Pi(*acho  and 
the  i)oint  of  the  mountain,  both  composed  of  a  reddish  trachytic  rock. 
East  of  Tucson  the  mesa  is  traversed  by  several  extensive  mountain 
ranges,  the  most  importajit  of  which  are  the  Sierra  Catarina,  the  Sierra 
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Calitro,  and  the  Pinal  Kanc^e,  the  continuation  of  which  toward  the 
south  are  tlie  Oliiricaluii  Mount^iins.  Tlie  Sierra  Catarina  consists  of 
granite,  trachyte,  porpliyry,  basalt,  and  sandstones  on  its  southern  ex- 
tremity, the  hitter  overlaid  l)y  basalt  and  i)orphyry.  Dr.  Antisell  thinks 
these  sandstones  are  Devonian,  as  they  underlie  the  Carboniferous  lime- 
stones ap])earing  farther  to  the  east  in  the  Sierra  Calitro.  In  the  val- 
ley of  the  San  Pedro  gypseous  (cretaceous)  rocks  underlie  the  whole 
depression  between  the  Sierra  Catarina  and  the  Sierra  Calitro  according 
to  the  same  authority,  and  these  are  covered  toward  the  south  near 
the  head  of  the  San  Pedro  by  Tertiary  gravel  conglomerate. 

The  Calitro  Mountains  are  made  up  principally  of  a  thick  red  sand- 
stone formation  ca|)ped  ahnost  throughout  by  Carboniferous  limestone, 
which  in  turn  is  in  some  places  covered  by  trappean  rocks.  The  next 
range  to  the  east  is  the  Chiricahui  Mountains,  which  consist  of  granite 
overlaid  on  its  tiankst)y  the  sandstones  and  limestime  mentioned  before. 
Between  the  two  last-named  mountains  lies  the  Playa  de  los  Pimas,  an 
extensive  plain,  under  which  the  sedimentary  strata  appearing  on  the 
flanks  of  the  ranges  dip  from  both  sides.  To  the  northwest  of  the 
Chiricahui  Mountains  rises  the  Pifialeno  Kange,  of  which  the  former  is 
only  a  southern  extensicm.  It  is  one  of  the  longest  ranges  in  Arizona,, 
reaching  northwest  as  far  as  the  Kio  Verde  in  the  vicinity  of  Camp 
McDowell,  it  is  composed  of  the  same  materials  that  compose  the 
Chiricaluii  Mountains,  but  reaches  a  much  higher  elevation. 

North  of  the  Gila  and  Salt  Rivers  and  west  of  the  Verde,  the  country 
looks  very  much  like  that  immediately  west  of  Tucson.  It  is  an  im- 
iiu*nse  plain,  which  rises  to  the  northeast  and  north  until  it  reaches 
the  Touto  plateau  in  the  first,  and  the  foot  hills  of  the  Sierra  Prieta  in 
the  second,  direction.  The  mountains  in  the  vicinity  of  the  Ui)per  Salt 
liiver  crossing  consist  of  granite,  on  which  rest  red  sandstone  and 
course  conglomerates  dipping  to  the  west.  The  same  conglomerates 
compose  the  isolated  hills  to  the  south  of  the  road  from  Salt  Piver 
crossing  to  Pluenix,  while  north  of  that  road  ap[)ear  metamorphic 
slates  in  the  mountains.  The  plain  is  here  underlain  by  a  thin  layer  of 
soft,  gray  sandstone,  probably  the  same  which  underlies  the  basalt  over- 
flow mentioned  as  occuriing  on  the  Gila  liiver.  In  some  of  the  arroyos 
of  this  ])lain  a  light-coloreil,  soft  limestone  is  visible,  uiulerlying  the 
sandstone,  very  similar  to  that  found  at  Tucson,  which  is  considered 
Cretaceous.     No  fossils  were  noticed  in  either  of  these  strata. 

On  the  road  from  Ph(enix  to  Wickenburg  the  road  leads  continually 
over  the  mesa  without  striking  any  of  the  ''lost  mountains"  visible  on 
both  sides  at  a  distance.  The  mesa  is  thickly  covered  with  gravel  and 
detritus  from  the  mountains  to  the  north  and  northeast,  and  no  rock  in 
place  is  visible  until,  about  twenty  miles  south  of  Wickenburg,  the  canon 
of  the  Ilassyampa  is  reached,  llere  are  exposed  for  the  whole  length 
of  the  canon  proi)er,  about  lifteen  miles,  great  masses  of  red  and  gray 
sandstone,  frequently  metamorphosed,  and  never  exhibiting  a  distinct 
stratilication.  In  fa(;t,  this  district  has  evidently  been  greatly  disturbed, 
as  becomes  apparent, on  the  road  from  Wickenburg  to  the  Vulture  mine, 
and  also  on  that  to  La  Paz,  where  the  ihetamorphic  slates  stand  almost 
vertical. 

Directly  northwest  of  Wickenburg,  over  a  level  mesa  and  eighteen 
miles  distant,  rise  the  Martinez  or  Date  Creek  Mountains.  They  are  en- 
tirely composed  of  granite  and  syenite,  much  crossed  by  dikes  of  green- 
stone-slate and  quartz.  Following  the  road  from  Camp  Date  Creek  to 
Prescott  north,  an  elevated  table-land  is  crossed,  which  is  entirely  cov- 
ered with  scoriae.    It  forms  the  divide  between  Martinez  Creek  and  the 
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Lead-waters  of  tlio  Santa  Maria.  Bell's  Caiion,  a  g^rand  cat  through 
vast  grsLuitic  accumulations,  which  are  frequently  crossed  by  quartzite 
dikes,  is  passed  in  descend in<]f  in  tlie  valleys  to  the  north,  which  are 
formed  by  the  creeks  running  into  the  Santa  Maria.  These  valleys  loriu 
beautiful  basins,  and  are  covered  with  a  fertile  soil.  The  geology  of 
this  region  is  very  interesting,  but  the  party  being  very  weak  the  imme- 
diate vicinity  of  the  trail  could  not  be  left  on  account  of  the  hostile 
Apache-Mojaves,  which  swarm  in  these  rocky  defiles.  The  great  bulk 
of  the  rocks,  howevever,  is  granitic,  but  metamorphic  rocks  abound,  and 
in  one  of  the  valleys  large  masses  of  white  sandstone  standing  isolated  in 
the  valley,  as  left  by  erosion,  were  noticed,  and  opposite,  more  than  one 
thousand  yards  distant,  the  same  beds  couhl  be  observed  forming  the  mar- 
gin of  the  valle}'  toward  the  east  and  disap[)earing  under  tlie  gravel- 
covered  mesa.  Vegetation  is  here  improving  continually,  as  the  road 
approaches  nearer  to  the  Sierra  Prieta,  and  the  whole  surface  rises  very 
rapidly.  In  the  valleys  live  oak,  ceilar,  and  a  dense  chaparral  of  a 
small  bush-like  oak  are  met  with  until  at  the  northern  base  of  the 
Granite  Mountain,  around  which  the  road  leads,  the  first  juniper  and 
pine  forests  are  met  with.  The  western  and  northern  base  of  the  Sierra 
Prieta,  the  northwestern  terminus  of  which  is  Granite  Mountain,  is 
flanked  by  a  broad  belt  of  metamorphic  slates,  which  extends  west  to 
Williamson's  Valley,  the  slates  standing  steepest  nearest  to  the  nniin 
granite  ridge.  Granite  Mountain  presents  a  very  imposing  si)ectacle. 
liising  3,000  feet  above  the  valley  north  of  it,  its  rugged  sides  are  cov- 
ered witli  immense  granite  boulders,  which  are  piled  up  in  the  most 
jncturesque  manner.  Its  greater  pint  is  uncovereil  by  vegetaticm,  but 
on  the  northern  slope  the  ravines  coming  down  from  the  central  ridge 
are  thickly  covered  with  large  i)ine  to  the  top.  Toward  the  southeast 
it  runs  out  into  the  pine  and  grass  covered  Sierra  Prieta  Kange.  This 
range  contains  all  the  mining  districts  in  the  vicinity  of  Prescott,  and, 
as  1  shall  refer  frequently  to  its  geological  structure,  I  will  here  dismiss 
it,  saying  only  that  it  is  made  up  principally  of  granitic  rocks,  which  are 
often  cut  by  dikes  of  porphyry  and  greenstone,  and  flanked  by  meta- 
morphic slates  in  every  direction.  It  is  over  sixty  nules  long  and  about 
thirty-tive  miles  wide.  To  the  east  and  north  of  it  stretch  the  Tonto 
and  San  Francisco  j)lateaus,  separated  from  it  by  the  Val  de  Chino  and 
the  Agua  Frio  Valley.  The  Tonto  i)kiteau  is  reported  to  be  underlain 
by  limestone  and  sandstone,  and  as  it  is  oidy  part  of  the  great  table- 
land to  the  east  accidentally  cut  off  from  it  by  the  deeply  eroded  val- 
ley of  the  Verde,  the  latter  is  probably  lormed  by  the  sann*  rocks.  Still 
farther  to  the  east  lies  the  great  Mogollon  Kange,  the  geology  of  which 
is  not  known.  It  is  the  home  of  tlie  most  dangerous  portion  of  the 
Apaches,  and  has  not  yet  been  explored  satisfactorily. 

In  Northern  Arizona  the  sedimentary  strati*  underlying  the  extensive 
plains  and  table-lands  stretching  almost  unbroken  Irom  the  Colorado 
Kiver  to  New  Mexico  and  north  into  Utah  Territory  are  better expOvsed 
to  view  than  in  other  jiortions  of  the  country.  The  Great  Canon  of  the 
Colorado  has  been  eroded  over  0,000  feet  deep,  and  exposes  all  the  sedi- 
mentary strata  of  the  region  down  to  the  umierlying  granite.  Dr.  New- 
berry, in  his  admirable  report  on  the  geology  of  the  route  explored  by 
Lieutenant  Ives's  party,  in  the  latter  part  of  1S57  and  spring  of  1838,  says, 
in  relation  to  this  stupendous  canon,  and  the  country  to  the  east  and 
northeast  of  it : 

''That  portion  of  tlie  centrnl  ]»lat<\'iu  wiiicb  Ues  wt»8t  of  the  Rocky  Moimtnins  varies 
in  clt'vatioM  from  r?,(!(i(i  to  r^,(;0()  lect  ;  th«'  sniaUt  r  iiuiiilu'r  lopn'stMitiii^  tl»'  aUitiule  nf 
its  surliU'c  wluMv  drcply  t'lodcd.  Its  average  altitude  iu  the  viciuityof  oiir  route  may 
be  estimated  at  U,(JUU  feet. 
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"Over  tliis  plateau  the  Goloraiio  formerly  flowocl  for  at  least  five  liuiulred  niiU'S  of  its 
course,  but  iu  the  lapse  of  ages  its  rapid  eurreut  has  cut  its  bed  dowu  through  all  the 
sediuieutary  strata,  and  si^veral  liaudred  feet  iuto  the  granite  base,  on  v.hich  they  rest. 

''  For  three  huu<lr«"d  niih\s  the  eut  edges  of  tl'e  tahle-lauds  rise  abruptly,  ofti'U  perpeu- 
dieuiarly,  from  the  water's  edge,  forming  walls  from  3,000  to  6,000  feet  iu  height. 
This  is  the  Great  Canon  of  the  Colorado,  the  most  magnilicent  gorge,  as  well  as  the 
grandest  geological  section,  of  which  wo  have  any  knowledge. 

Section  of  tlie  Canon  of  the  Colorado  on  the  high  nieaa  tc€8t  of  the  Little  Colorado. 
[For  height*  nbovo  tho  Colomdo  Htibtract  1,300  fot't  from  the  heights  above  Hea-level.] 


NameH  of  htratn. 


Heights  nbove  Hea-level. 


Upper  Carboniferous  limestone.. 


Cross-stratified  sandstones 


6, 800  feet 


Red    cftlcareoas     sandstone,     vrith 
gyphum. 


Lower  Carboniferous  (?)  limestone. . . 


5, 600  feet 


4,600  feet 


Limestones,  shales,  and  grits  ..?. 
Devonian  (?) 


Lim«'xtones,   roud,  rockM,  and  sand- 
ft'aies. 

Silurian  (?) 


Potsdam  sandstone. 


Granite 


2.300  feet 


Bed  of  river  1,300  feet 
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'*  That  portion  of  the  tiiblo-laiids  lyiiij?  between  the  month  of  the  Vir^en  and  tlie  Little 
Colorado  is  composed  of  over  4,01)0  tVet  of  sudimcutary  rocks,  reprcsentinj^tiie  Silnrian, 
Devonian,  and  Carhoniferons  e[)ocli8. 

"The  Silnrian  and  Devonian  strata  are  entirely  conformable  amon;^  themselves  and 
with  the  Carboniferous  rocks.  They  lie  nearly  htuizontally  upon  the  «;ranite,  forming 
a  series  of  sandstones,  limestones,  and  shales  abt)nt  two  thousand  feet  in  thickness. 
Tin*  Carbonifen>us  series  consists  of  over  two  ttionsand  feet  of  limesto'ies,  sajidstones, 
and  gypsum,  ajipareiUly  all  maiine,  and  often  highly  fossililerous.  Tii."  uppvr  mem- 
bers of  the  latter  series  form  tlio  surface  of  tlie  mesas  west  of  t!ie  Little  C«dorado,  upon 
which  the  volcanic  group  of  the  San  Francisco  Mountains  rests  as  a  ba^e. 

"North  of  the  Colorado,  near  the  ^h)rmon  town  of  Parawan,  it  is  said  that  the  true 
Ooal-Measures  make  their  appearance,  with  workable  beds  of  coal;  but  soutli  of  the 
river  an  open  sea  existeil  during  the  entire  Carboniferous  epoch  ;  the  '  mountain  liinc- 
Mtone'  ap]>earing,  if  at  all,  in  the  canon  of  tiie  Colorailo,  an<l  the  Coal- Measures  being 
repn\sented  here,  ivs  is  the  case  farther  eastward  in  New  Mexico,  by  massive  beds  of 
limestone,  heretofore  considered,  a,s  I  think  erroneously,  the  equivalents  of  the  lower 
Carboniferous  or  Mnountain  limestone.'" 

"The  strata  com])osing  the  jdateau  bordering  the  Gnnit  and  Little  Coh)rado8l»v  their 
dip  form  an  elongatetl  basin,  of  which  th<'  greatest  diameter  extends  from  the  ^logoHon 
Mountains  northwesterlv  into  L'tah.  The  Great  Coloiado  crosses  that  line  ncarlv  at 
right  angles;  the  course  of  the  Little  Coh»rado  being  paraUel  to  and  locally  ci»inci«lent 
with  it.  Near  the  western  margin  of  the  basin  some  of  thci  cdder  seilim:*nt:iry  strata 
are  seen  dipping  eastward,  resting  on  the  Hanks  of  the  mountain  cliains,  which  I  havo 
described  as  bounding  the  plateau  in  that  direction.  Tln-y  here  present  bold  escarp- 
ments toward,  the  west,  oftener  the  result  of  erosion  than  fracture.  Tiiey  have  evi- 
dt^ntly  been  elevated  by  the  upheaval  of  the  plutonic  rocks  nptm  which  they  rest; 
but  as  they  are  usually  (juite  unchanged,  the  igneous  rocks  couhl  not  then  have  b(M*n 
in  a  state  of  fusion,  but  were  themselv»*s  the  i)roducts  ot  anterior  eruptions.  The  ohl- 
est  Paleozoic  rocks  uj*e  nowhere  on  our  routt*  included  in  the  elevated  escarj>ments  to 
which  I  have  refern^d;  and  in  the  (Jreat  Canon  the  lower  members  of  t!r.'  series  are 
seen  dep(»site4l  around  and  abutting  against  pinnacles  atid  ridges  of  granit«\  which 
8eem  to  be  spui-s  from  the  Cerbat  or  Aztec  Mi^untains.  Hence  it  app("ars  th.it  tlie  moun- 
tain chains  which  bound  tin;  ])lateau  on  the  west  existetl,  at  least  in  embryo,  betbro 
th<'  dawn  of  the  Paleozoic  perio<l,  and  formcid  a  barrier  which,  to  a  great  degree  lim- 
ited the  deposition  of  the  Silurian  and  Devonian  strata  to  the  biu>in-like  area  lying 
east  of  them." 

'•  The  same  phenomena  recur  on  the  other  side  of  the  idateau,  near  the  Kio  Grande, 
where  the  Carboniferous  strata  are  upheaved  in  many  places,  and  are  seen  to  rest  di- 
rectly upon  the  granite.  The  absence  of  the  older  rock  in  both  instances  is  doubtless 
dei)endetit  upon  a  common  cause. 

''As  has  been  mentioned,  it  may  well  be  suspected  that  somt^of  the  strata  com])osing 
the  great  i)hiteati  recur  on  the  western  side  of  the  Dla^k  Mountains,  ben»'atli  the  Ter- 
tiaries  of  the  synclinal  trough  of  the  Colora(b>  basin  ;  and  that  iased  they  form  some 
of  the  porphyries,  trachytes,  &-c.,  which  characterize  the  mountain  chains  of  that 
regi<m. 

"  Tlie  Silurian  and  Devonian  sandstones  are  not  recognizable  in  any  of  the  metamor- 
phosed strata  of  the  Peninsular  Sierra,  (nor  are  any  of  the;  rocks  of  the  tabh*-lands, 
unless,  perhaps,  the  Carboniferous  limestone,)  though  they  may  \n->  repres -nted  by  the 
foliated  granites  and  schists.  It  is  (juite  possible,  therefore,  that  the  sediments  derived 
from  the  erosion  of  the  land  during  the  older  Paleozoic  periixls  did  not  extend  so  far 
into  the  ocean,  which  bordered  it  on  the  west. 

"  In  crossing  the  table-lan<ls  in  a  direction  from  southwest  to  northeast,  or  nearly  in 
the  line  of  the  transvere  diameter  of  the  trough  formed  by  the  strata,  I  obtained  a 
section,  of  which  the  general  features  are  as  follows:  Leaving  the  Lower  Colora<lo, 
where  its  bed  is  les.s  than  500  feet  above  the  sea-leVel,  we  crossed  three  mountain 
chains,  of  which  the  eastern  bases  are,  res])ectively,  many  hundred  kwi  high«?r  than 
the  wi'stern.  When  we  had  i)assed  tln^  tliird  of  these  ranges,  at  an  elevation  of  nearly 
5,000  feet,  we  found  ourselves  on  Lower  Carboniferous  strata,  of  which  the  upturned 
and  broken  edges  form  part  of  the  crest  of  the  mountains.  They  thence  extend  east- 
ward in  a]dateau,  having  a  distinct  dip  in  that  direction. 

"This  plateau  is  locally  much  broken  and  covered  l)y  floods  of  lava,  which  have 
flowed  from  the  mountains  we  had  passed  ;  and  yet,  from  commanding  jMunts  of  view, 
we  could  see  that  it  had  a  distinct  existence,  stretching  far  away  as  a  margin  to  the 
mountains,  in  a  northw("sterlv  direction.  It  is  bounded  on*  the  east  bv  a  wall  several 
hundred  ft'et  in  height — in  many  places  ])er]>endicular,  and  generally  abrui>t — formed 
by  the  cut  edge  of  a  portion  of  the  Middle  Carboniferous  series.  Having  a.s<'ended 
this  wall,  we  found  our  view  again  linnted  on  the  east  by  the  bold  escarpments  of  the 
ecV^e  of  another  and  tnnch  higher  mesa,  which,  with  its  salieiit  angles,  stretched  away 
in  magniflcent  ])erspective  both  to  the  north  and  south. 

"  The  surface  of  this  mesa  has  an  altitude  of  nearly  7,0t)0  ft^atj  due  in  part  to  a  line  of 
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n]>heaval  wliich  triivcrHfVH  if.  with  atrond  nearly  north-uortliwest  and  soiitli-southoast. 
It  i.s  coiiiptisc:!  of  thrt  Up  >i*r  C.iib^niir.ToiH  strata  ;  tho  later  mcmlu'r.s  of  that  seiR'S 
forniin'4  tli«^  snrfac(»-rork  of  a  broad  bolt  of  country  extondinjij,  from  a  point  tsoutbcast 
of  tli'^San  Franrisc.)  Monntains'.  n(»rtliw(»st  across  the  Colorado  into  Utah." 

''The  j^reat  volcanic  vent  of  the  last-nit  ationcd  mountain  has  been  opened  up 
throu.xIi  this  mesa,  and  ha,s  donbth^ss  been  an  important  a.v:tnt  in  its  elevation.  Aj)- 
parently  little  disrupt mn  has  be(Mi  occasioned  by  it,  but  the  Hoods  of  lava  and 
heaps  of  ashes  which  have  been  thrown  out  of  its  many  lines  cover  and  conceal  the 
nnderlyin<^  sedimentary  strata  in  its  vicinity. 

*•  The  surface-rock  of  the  bi^li  mesa  di])s  rapidly  toward  the  uortheiist,  and  forms  the 
western  shxx*  of  the  broad  valley  of  erosion  t!iron;j;!i  wliic!i  the  draina«xe  of  the  north- 
ern di'clivities  of  the  MoijoUon  and  San  Francisco  Mountains  was  formerly  carried  to 
the  Colorado;  and  of  wliich  tln^  siicface  is  now  cut  by  tho,  profound  chasms,  in  the  in- 
accessible depths  of  which  dow  Cascade  River,  and  through  a  part  of  its  course  the 
Little  Colcuado. 

*' The  opp:>site  side  of  this  valley  is  formed  by  a  third  mesa  wall,  which  at  theciopg- 
inu:  of  tlie  Little  Colorado  is,  with  the  slop«^  at  its  base,  at  least  1,000  feet  in  height.* 
This  me^i  is  composed  of  d«'ep-n'd  sandstones,  shales,  and  conglomerates,  nesting  con- 
formably on  the  Upper  Carbonif.Tous  limestone,  over  which  is  a  series  of  variegated 
marls,  with  bands  of  magnesian  limestone.  The  latter  seiies  forms  the  surl'ace  of  the 
in^'sa  for  man}'  miles  toward  the  northeast,  and  has  an  aggregate  thickness  of  j>erhaps 
1.500  feet. 

"  The  variegated  marls  and  the  underlying  red  sta!idstones  are  all  regarded  as  Triassic 
by  Mr.  Marcou,  but  the  marls  exhibit  a  remarkable  litliological  identity  from  top  to 
bottom,  ami  the  u{)per  portion  contains  plants  of  Jurassic  atlinitios.  Without  ujore 
fossils  from  these;  formations  it  seems  to  meat  le.ist  .do;itl)ful  whether  we  can  draw  tiie 
lines  of  classilication  as  sharply  as  he  has  don;« ;  and  it  would  even  be  a  little  sur|)ri8- 
iin;  if  there  should  ev(»r  be  found  good  |>aleont(»logical  evidence  for  tlu^  identilicatiou 
ofall  the  Kuropj'an  8ubilivisi<ms  of  the  Permian,  Triassic,  Jurassic,  and  Chalk,  of  which 
lie  claims  to  liavt;  demonstrat<Ml  the  existence  in  this  vicinity." 

"  Upon  the  mesa  of  the  variegatt'd  marls  at  the  Moquis  villages  rises  still  another  to 
the  height  of  HOU  or  1)00  feet,  composted  of  coarse  ytdlow  sandstones,  green  shales,  and 
beds  of  lignite — a  group  of  strata  which  has  been  called  Jurassic,  but  which  contaiu 
ii:i]»rrssioiis  of  dicotyledonous  leaves,  with  Ammonitci^,  ilrjiphaea,  and  JntycvramuH  of 
Cretaceous  species.  These  fossils  leave  no  room  for  doubt  in  reference  to  the  age  of 
th(^  strata  whicli  contain  them,  but  ])rov(^  them  to  be  Lower  Cretaceous. 

"This  mesa  is,  geologically  and  physically,  the  highest  which  we  actually  passed 
over  on  our  route  west  of  the  Rocky  Mountains.  Near  F^u't  Petiance  its  summit  hjis 
an  altitude  of  nearly  8,000  feet.  It  should  alst)  be  said  that  basin-shaped  deprt;ssions  ou 
tliis  mesa  contain  fresh-wah'r  Tertiary  strata,  both  east  and  west  of  the  great 'Di- 
vide.* At  the  Motpiis  villages,  the  strata  foraiing  tlie  table-la'.ids  begin  to  v\'m  toward 
the  east ;  an<l  near  Fort  Deliance  they  plainly  siiow  the  disturbing  intluence  of  the 
most  westerly  axis  of  elevation  of  tin;  Rocky  Mountain  system.  Farther  east,  to  and 
beyond  the  Rio  Grande,  they  are  much  dislocated,  and  tiually  lose  their  distinctive 
character  in  the  intricacies  of  the  mountain  ranges." 

**ln  the  interval  between  Fort  Deliance  and  the  Rio  Grande  is  another  great  volcanic 
luonntaisi — Mount  Tayh)r — (San  Mateo)  which,  like  that  of  San  Francisco,  has  burst 
through  the  sedimentary  strata  and   poured  ov^er  them   Hoods  of  lava,  which  are   as 
,fre*h  as  though  ejected  but  yesterday." 

"I  have  said  that  the  Lower  Cretaceous  mesa  was  the  highest  of  the  table-lands 
which  we  ]»assed  over,  and  yet  anotln-r  must  be  added  to  the  series  before  my  descrip- 
tion of  them  will  be  complete. 

"On  our  route  across  the  continent,  we  ])assed  somewhat  south  of  the  center  of  what 
we  may,  perhaps,  i»roperly  call  the  basin  of  the  Ujiper  Colorado,  and  did  not,  there- 
fore, mount  f|uite  to  the  summit  of  its  geological  series.  Going  north  from  the  Moquis 
villages,  on  the  Lower  Cntaceous  mesa,  our  progress  was  arrested  by  a  want  of  water, 
the  surface  being  everywhere  cut  by  di^ep  canons,  by  which  it  is  drained  to  excess, 
every  rain-drop  v,'hich  falls  linding  its  way  immediately  into  the  bottom  of  these  ra- 
vines, where  it  is  hurrietl  olf  to  the  far  deeper  canons  of  the  Colorado  and  its  larger 
tributarii^s.  Before  we  turned  back,  however,  wt;  had  approached  nearly  to  the  base 
of  a  wall  rising  abruptly  from  the  mesa  in  whieh  we  stood,  to  the  height  of  more  than 
1.0(>0  U^v^.  This  wall  was  as  white  as  chalk,  and  rellected  the  sunlight  like  a  bank  of 
snow.  It  is  evidently  the  edge  of  another  and  higher  ])lateau,  and  apparently  reaches 
to  the  Great  Colorado,  where  it  ca])s  the  'high  mesa','  forming  part  of  the  stupendous 
mural  faces,  presented  toward  tin;  south  and  west,  which  w«'r(;  distinctly  visible  when 
we  had  receded  from  them  to  tint  distance^  of  a  hundred  mih;s." 

"What  is  the  character  of  this  up]>er  mesa  I  had  no  means  of  determining  at  this 
time,  and  even  now  there  nniy  be  sonu^  question  about  it ;  but  I  have  scarcely  a  doubt 
that  it  is  composed  of  the  Ux)XH;r  Cretaceous  strata,  the  equivalent  of  the  '  white  chalk' 
of  Europe." 
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*  On  tlio  road  from  Fort  Mojave  to  Prescott  very  few  sedimentary 
rocks  are  ex[)osed  to  view.  The  sloj^e  from  the  Cohjrado  lliver  to  the 
Bhick  Mountains  is  thickly  covered  with  the  detritus  from  the  range, 
and  only  in  the  dcn^pest  of  the  dry  arroyos  running  u])  from  the  river 
toward  the  mountains,  beds  of  coarse  conglomerate,  and  in  one  instance 
a  thin  layer  of  soft,  gray  limestone,  are  seen  in  the  steep  sides.  The 
pebbles  forming  the  conglomerate  are  tinhly  cemented,  and  consist  of 
granite^?,  porphyries,  trachytes,  and  quartzite.  The  Black  Mountains 
exhibit  the  greatest  variety  of  erupted  rocks  I  have  ever  met  with  in  a 
single  locality.  They  are  porphyries,  trachytes,  and  basalt,  exhibiting 
the  most  vivid  and  varied  colors  imaginable.  On  the  eastern  tlank  of 
the  range  yellowish-gray,  soft  sandstones  occur,  which  are  in  places  con- 
siderably metamorphosed.  The  valley  between  this  range  and  the  fol- 
lowing one  to  the  east,  the  Cerbat  Mountains,  is  tifteen  miles  wide,  and 
slojjes  from  either  side  toward  the  middle.  It  is  much  higher  than  the 
slo[)ing  ground  west  of  the  Black  Mountains,  and  entirely  without 
water.  The  Cerbat  Range  consists  in  its  great  mass  of  granite  and 
syenite,  but  porphyries,  trachytes,  and  trap  occur  on  both  flanks.  East 
of  it  lies  the  great  Hualpai  Valley,  higher  than  the  foregoing,  and 
some  twenty  miles  wide  from  east  to  west,  while  north  and  south  it 
stretches  from  the  big  bendof  the  Colorado  to  the  Mojave  Kange.  East 
of  tiie  road  leads  over  the  granitic  foot  hills  of  the  A(]uariu>>  Mountains 
and  over  a  series  of  low  hills  and  through  canons,  all  exhibiting  gra- 
nitic and  metamorphic  rocks,  to  the  Willows.  Still  farther  east  the 
valley  of  Fort  Kock  Springs  exhibits  immense  masses  of  gray  and  red- 
dish-brown sandstones,  which,  in  several  instances,  cap  isolated  granite 
cones.  They  have  ])reserved  their  horizontal  i>osition  in  all  these  cases, 
the  valley  being  evidently  one  of  erosion.  These  hills  present  a  curious 
aspect,  their  sides  being  gently  slo[)ed  for  two  or  three  hundred  feet 
from  the  base,  and  then,  when  the  layers  of  stratified  rock  are  reached, 
suddenly  exhibiting  a  cap  of  from  30  to  00  feet  in  thickness,  with  per- 
pendicular edges  all  around,  so  that  it  is  difliinilt  to  gain  access  to  the 
top.  Oil  the  top  of  several  of  these  hills  are  the  remnants  of  old  Indian 
towns,  the  last  steps  to  which  could  evidently  not  be  ascended  except 
by  ladders.  To  the  east  of  this  [)oint  the  road  leads  entirely  over  red  ami 
gray  sandstones,  forming  a  surface  rapidly  ascending  toward  the  Aztec 
Kange,  which  is  crossed  by  the  i)ass  of  the  same  name.  The  canon 
leading  down  to  the  eastern  foot  of  these  mountains  exhibits  coarse- 
grained granite  capped  for  twelve  miles  by  a  continuous  thick  layer  of 
brown  sandstone  dipping  to  the  northeast.  From  this  point  to  Prescott 
the  road  leads  southeast  through  Williamson's  Valley,  a  beautiful  agri- 
cultural district,  exhibiting  no  stratified  rocks,  and  then  over  the  up- 
turned edges  of  the  metamorphic  rocks  forming  the  toot-hills  northwest 
of  the  Sierra  Prieta  to  Granite  Mountain  and  the  valley  of  Granite- 
Creek,  where  Prescott  is  located. 

The  geology  of  the  valley  of  the  Great  Colorado,  from  Fort  Mojave, 
may  be  indicated  in  a  few  words.  The  sedimentary  strata  of  the  entire 
valley  consist  of  Quaternary' and  Tertiary  (?)  gravels  and  conglomerates, 
varied  in  a  few  lo(*alities  liy  a  layer  of  white,  infusorial  earth,  as  in  the 
side  canon  southwest  of  the  Chemehuevis  Valley.  The  bottom-lands 
consist  of  calcareous  sands  and  clays,  the  former  predominating.  A 
great  number  of  mountain  chains  skirt  both  banks  of  the  stream,  some- 
times coming  quite  up  to  it  and  crossing  it,  and  in  a  few  cases  running 
•^ 

*  The  remaimlcr  of  this  cliuptcr  is  l«?ft  iu  the  first  person,  as  Mr.  Eilers  trausiiiitted 
it  to  me,  aud  iu  his  owu  words. — K.  W.  R. 
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pjirallel  to  it.  These  momitnins  are  eonijiosed  of  ^ninites,  syenites, 
l)orpbyiies,  trachytes,  ^greenstones,  basalt,  and  n»etaniori)hi(;  shites,  and 
most  of  them  contain  a  vast  number  of  mineral  veins.  They  are  quite 
destitute  of  vegetation  and  very  rugged  in  outline,  presenting  the  niost 
fantastic  shapes  and  imparting  to  the  entire  hindscape  a  somber, 
drearv  hue. 

The  country  intervening  between  the  Gihi  route  on  the  south  and  the 
iMoliave  route  ou  the  north  Is  crossed  by  the  road  from  La  Paz  to 
Wickenburg.  This  road,  one  hundred  and  twenty-eight  miles  long, 
leads  over  a  continually  rising  [>lain,  whi(!h  is  oidy  in  one  plac^e,  at  tlie 
so-called  'Mrranite  Wash,"  broken  by  an  upheaval  of  coarse  grained 
granite.  The  mesa  is  covered  throughout  witli  the  detritus  from  the 
uiountaiu  chains  visible  to  the  north  and  northeast,  and  exhibits  no 
rocks  in  place  until  the  caiions  and  ravines  leading  to  the  l[assyam[)a 
above  Wickenburg  are  reached.  IIi4'e  the  same  metamorphic  slates  and 
quartzites,  with  occasional  i)or[)hyries  and  basalts,  are  exposed,  which 
are  mentioned  before  as  occurring  to  the  south  and  south  west  of  Wick- 
enburg. 

1  have  thus  endeavored  to  give  a  general  outline  of  the  geology  of 
the  known  portions  of  Arizona  Territory,  well  aware  that  it  w  ill  require 
very  extended  and  protracted  surveys  to  definitely  settle  its  details  and 
their  relations  to  each  other  over  so  vast  an  area.  The  latter  is  esjiecnally 
dillicadt  from  the  absence  of  fossils  in  most  of  the  exposed  sedimentary 
strata,  and  their  extraordinary  frequent  dislocation  and  metamorphosis 
by  intruded  igneous  rocks.  These  exist  in  the  Territory  in  greater 
abundance  and  variety  and  I  think  of  more  ditierent  ages  than  in  most 
countries  of  which  the  geological  structure  is  now  known,  and  it  is 
therefore  not  sur[)risii.ig  that  they  are  so  extensively  and  generally  ac- 
companied and  crossed  by  veins  containing  the  ores  of  nearly  all  the 
useful  metals. 

YAVAPAI  COUNTY^. 

The  m'nriug  distriefs  of  the  Sierra  Prieta. — The  Sierra  Prieta  has  been 
repeatedly  mentioned  in  the  preceding  pages.  The  characteristics  of 
this  important  range  differ  entirely  from  those  of  the  mountain  chains 
to  the  south,  southwest,  and  west  of  it.  While  the  latter  rise  suddenly 
out  of  th(^  level  plains  and  mesas  like  rugged  islands  out  of  an  ocean, 
suirounded  on  all  sides,  as  it  were,  l>y  the  level  sea  of  sand  and  gravel 
n[)  to  the  very  foot  of  their  craggy  sides,  the  main  granitic  axis  of  the 
Sierra  Prieta  is  on  both  the  northeast  and  southwest  slopes  flanked  by 
a  midtitnde  of  low  hills  stretching  away  trom  the  central  line  of  the  up- 
heaval for  numy  miles,  and  joining  around  its  northern  as  well  as  its 
southern  terminus.  On  both  thw^e  extremities,  however,  the  decline  in 
altitude  is  much  more  sudden  than  along  the  ^ides  of  the  range,  thus 
forming  on  the  northwest  Granite  Mountain,  a  grand  mass  of  granite, 
Visible  for  many  miles  in  all  directions,  and  on  the  southeast  Bradshaw 
Mountain  an  equally  pr(,'cit)itous  but  not  quite  as  rocky  elevation.  The 
foot-hills  on  both  sides  of  tlie  chain  consist  of  metamorphic  slates,  which 
are  highly  inclined  and  fi'equently  even  vertical.  On  the  northwest, 
north,  and  northeast  these  slates  course  parallel  to  the  main  granite 
spine,  but  toward  the  ^southeast  they  impinge  on  it  more  and  more,  and 
l)art  of  them  even  form  the  east  side  of  the  Bradshaw  Mountain,  and 
cross  its  southeastern  slope. 

In  the  Sierra  Prieta  and  its  foot-hills  are  located  some  of  the  most 
important  mining  districts  of  Arizona.  They  assume  es|)ecially  higher 
importance  because  in  these  districts  the  items  of  wood  and  water  are 
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abimclantly  provided  for — a  recommendation  wliicli  cannot  be  applied 
to  most  of  tiie  other  niininj]^  districts  of  Arizona.  A  number  of  creeks 
head  in  the  Sierra  Prieta,  the  most  im[)ortant  of  which  are  the  forks  of 
the  IJassyampa,  Lynx,  Big  BufX,  Turkey,  Wahuit,  and  Granite  Creeks. 
They  flow  into  the  IJassyampa,  Agua  Frio,  and  Verde  or  San  Francisco 
llivers,  and  in  ordinary  seasons  contain  sullicient  water  the  year  around 
to  run  stamp-mills.  For  extensive  phu^er-mining,  however,  they  furnish 
enough  water  for  about  half  of  the  year  only. 

The  whole  main  range  of  the  Sierra  Prieta  is  covered  with  timber, 
and. the  northeast  slope  is  especially  thickly  covered  with  a  juost  beau- 
til  ul  pine  forest.  The  valleys  and  mountain-sides  are  everywhere  cov- 
ered with  a  thick  growth  of  bunch-grasses,  including  two  kinds  of  gra- 
ma ;  and  the  magniticent  pines,  the  meadow-like  surface  here  and  there 
varied  by  irregular  piles  of  granitic  boulders,  iwid  the  deep  and  narrow 
valleys  of  the  main  creeks,  impress  upon  the  region  the  character  of  a 
park  laid  out  by  nature  in  the  grandest  and  most  picturesque  style. 

liansyampa  district  is  situated  on  the  southwest  flank  of  the  Sierra 
Prieta,  on  the  two  forks  of  the  Ilassyampa  River  and  Mai>le  Gulch. 
The  district  was  lirst  visited  and  organized  by  prospectors  in  the  spring 
of  1804,  originally  to  work  the  placers  only,  but  subsecpiently  a  large 
nund^er  of  (puirtz  veins  were  discovered  and  located.  At  the  present 
time  few  of  the  (piartz  leads  in  this  district  are  workt^d,  but  the  placers 
along  the  several  atiiuents  of  the  Ilassyampa  and  those  on  the  main 
stream  furnish  emi)loyment  for  cpiite  a  number  of  miners.  The  placer- 
gold  is  distributed  everywhere  in  the  district — even  the  heads  of  the 
sniallest  side- valleys  and  the  slightest  depressions  on  the  top  of  the 
mountains  containing  it.  The  earth  and  gravel  containing  the  gold  are 
nowhere  deep,  hardly  ever  more  than  G  feet,  and  the  whole  detritus  is 
evidently  of  local  origin,  and  furnished  by  the  decomposition  of  the  un- 
derlying granitic  and  metauu)rphic  rocks  with  their  veins.  The  narrow- 
ness of  the  valleys — often  only  12  or  15  feet  wide — has  i)re vented  placer- 
mining  on  a  large  scale,  and  the  danger  from  Indians  for  a  small  num- 
ber of  whites  collected  at  any  one  point  has  also  deterred  many  from 
following  this  branch  of  mining.  According  to  the  best  information  I 
could  obtain,  these  ])lacers  pay  Irom  8;^  to  $i>  per  hand  i)er  day— rii  yield 
whii-h,  in  California,  would  be  considered  quite  satisfactory;  and,  in  iso- 
late<l  cases,  as  much  as  $200  per  hand  has  been  obtained.  The  ]>la<'ers 
on  the  main  creeks,  where  water  is  abundant  for  the  rocker  and  sluice- 
boxes,  have,  to  a  great  extent,  been  worked  over;  but  at  the  heads  of 
the  valleys  this  is  not  the  case.  Nor  will  these  higher  placers  ever  be 
available  for  ])rofi table  working,  except  on  a  small  scale  during  winter, 
after  the  melting  ot  heavy  snows,  simply  because  no  supply  of  Water  can 
be  brought  to  them,  unless  the  clinuirtc  conditions  of  the  country  be 
entirely  changed.  The  drought  during  last  year  was  ver^'  severe,  and 
hiiulered  washing  for  gold  greatly,  but  the  next  season  it  is  hoped  will 
nudve  up  for  this,  and  several  long  flumes  are  now  under  construction. 
The  nund^er  of  quartz  veins  in  this  district,  as  indeed  in  every  one  in 
the  Sierra  Prieta,  is  avstonishingly  large.  Only  a  few  of  them,  however, 
have  been  prospected  in  depth,  and  all  of  these  revealed  the  unpleasant 
fact  that  the  decomposed  quartz  carrying  free  gold  reaches  only  down 
to  a  small  depth — generally  30  to  GO  feet — where  water  is  encountertMl 
and  the  undecomposed  sulphurets  of  iron,  copi)er,  lead,  and  zinc.  Al- 
though these  are  in  nearly  all  cases  gold-beariner,  they  have  so  far  not 
been  available  as  a  gold  ore,  for  the  lack  of  a  cheap  process  to  benefi- 
ciate  them.  Most  of  the  veins  in  this  district  occur  in  either  syenite, 
greenstone,  or  metamorphic  slates.     Although,  as  mentioned  before, 
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only  a  few  of  these  veins  are  at  ])resent  worked,  I  will  enumerate  some 
of  tbem  in  tlie  following  as  an  illustration  of  tlie  character  of  the  lodes 
in  this  district : 

The  Chase  vein  is  situated  on  a  long  hill  on  the  southeast  bank  of  the 
Upper  Hassyampa,  about  ten 'miles  nearly  due  south  from  Prescott, 
with  which  it  is  connected  by  a  rough  mountain  road.  The  country  rock 
here  is  syenite  and  greenstone.  The  vein  is  2.V  to  5  feet  wide,  strikes 
northeast  and  southwest,  and  dips  about  7o^  northwest.  It  is  opened  by 
two  shafts  on  top  of  the  ridge^  from  one  of  which  a  level  is  run  northeast 
toward  the  other,  at  a  depth  of  20  feet  from  the  surface.  The  two  shal'ts 
are  about  50  feet  apart,  but  the  level  has  not  been  cut  throngh  be- 
tween the  two.  The  vein  is  also  opened  by  a  tunnel  over  200  feet  in 
length,  running  in  on  the  vein  in  a  southwest  direction,  from  the  mouth 
of  a  ravine  close  to  the  Ilassyampa.  In  the  shafts,  quartz  slightly  col- 
ored yellow  by  ochreous  products  of  decomposition  is  met  with,  and  in 
the  tunnel,  striking  in  on  the  vein  about  400  feet  lower,  the  white  quartz 
is  filled  with  the  sulphnret  of  iiM)n,  often  crystallized,  and  constituting 
about  3  per  cent,  of  the  ore.  In  the  ten-stamp  mill  erected  on  the  Ilass- 
yampa, less  than  half  a  mile  from  the  vein,  the  decomposed  ore  is- 
reported  to  have  yielded  from  67  to  $20  per  ton,  while  the  concentrated 
sulphurets  assayed  from  $;)5  to  $130  per  ton.  The  above  yield  of  the 
decomposed  ore  is  not  sufficient  to  pay  for  working  at  this  place,  and 
the  experiments  made  for  working  the  suli)hurets  proved  a  failure.  The 
mill  was  driven  by  steam-power,  but  the  engine  is  now  removed.  There^ 
are  two  batteries  of  live  revolving  iron  stamps  each,  and  copperplates. 
The  concentration  of  the  iron  pyrites  was  imperfectly  carried  on  in  a- 
Hendy  c  ncentrator,  but  their  roasting  in  a  curiously-shaped  revolving 
wrought-iron  cylinder,  whi('h  was  heated  from  the  outside,  and  the 
amalgamation  by  some  mysterious  electrical  process,  in  a  wooden  tub, 
were  the  most  amusing  part  of  the  process.  It  was  a  total  failure.  Thi.s 
proi)erty  lies  in  the  midst  of  a  splendid  pine  forest,  as  do  all  the  follow- 
ing ones  in  the  district. 

The  Lion  is  a  large  vein  in  metaniorphic  slate  on  Maple  Gulch,  an  aftiu- 
ent  of  the  Ilassyampa,  three-quarters  of  a  mile  above  their  contluence, 
and  eleven  miles  from  Prescott.  It  runs  along  the  south  side  of  the 
ridge  dividing  the  Ilassyampa  and  a  fork  of  Maple  Gulch,  and  can  be 
plainly  traced  for  over  a  mile.  It  is  not  opened,  except  by  prospecting 
holes,  where  it  shows  a  width  of  0  to  7  feet.  The  ore  is  a  porous  quartz, 
filled  with  hydrated  oxide  of  iron,  and  prospects  well,  especially  a  gos- 
san like  red  layer  of  about  2  feet  in  width  in  the  middle  of  the  vein. 
This  ore  has  yielded  in  an  arrastra  $28  per  ton,  but  the  vein,  being 
owned  by  poor  men,  without  means,  is  not  worked  now.  Higher  up  the 
hill  this  same  vein  carries  decomposed  copper  ores,  red  oxide,  and  green 
and  blue  carbonates,  which  show  gold  when  ju'ospected. 

The  Chloride  and  Morning  Star  are  two  claims  on  the  same  vein  on 
the  opposite  banks  of  the  Ilassyampa,  below  the  foregoing  and  a  short 
distance  below  Smith's  water-wheel  and  arrastra.  The  vein  stands 
nearly  viTtical  between  greenstone  on  one  side  and  greenstone-slate  on 
the  other,  strikes  northeast  and  sou tli  west,  and  is  4  to  5  feet  wide.  The 
country-rock  just  mentioned  is  often  very  close-grained,  and  passes  into 
basalt,  carrying  much  olivine.  This  mineral  is  very  frequently  met  with 
in  all  the  erupted  rocks  of  Arizona,  not  alone  disseminated  through  their 
mass  in  crystals,  but  still  more  frequently  tilling  small  seams  running 
in  all  directions.  The  vein  contains  yellow  sulphuret  of  coi)i)er  in  the 
quartz  almost  from  the  very  surface,  and  it  is  in  one  part  of  the  vein 
quite  solid.    Even  those  i)ieces  of  quartz  which  have  a  decomposed 
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appearance  show  snlplnirets  of  iron  and  copper  when  broken.  A  quan- 
tity of  this  ore  worked  at  the  <Jhase  Mill  is  reported  to  have  yiehle<l832 
per  ton  in  Tree  ^^old,  and  assays  of  the  concentrated  snlplnirets,  1  am 
as.nired,  have  yielded  over  8^0t)  to  the  ton.  But  if  this  be  so,  I  cjinnot 
see  why  the  vein  is  not  worked,  for  the  fa('ilities  for  workin;,^  it  ('heaply 
by  tunnels  are  uncomn^only  |?ood,  and  the  distance  of  the  yein  from  the 
Chase  Mill  is  hardly  more  than  one  mile. 

The  Astor  vein,  six  hundred  yards  above  Davis's  cabin  and  arrastra, 
hi«j;her  up  on  the  IIassyami)a  than  the  fore^join^,  stands  in  gn^enstone. 
It  is  oidy  one  foot  wide,  strikes  northeast  and  southwest,  and  dips 
steeply  southeast.  The  ore  is  a  hi;L(hly  ferru«i:inous,  porous  (piartz,  a 
few  tons  of  which,  worked  in  an  arrastra,  have  yielded  from  $.>0  to  $70 
per  ton. 

The  Brandon,  a  short  distance  above  the  foregoin<]f,  is  IS  inches  wide, 
and  strikes  northeast  and  southwest,  as  exposed  in  a  small  shaft  about 
7  ieet  deej).  The  ore  is  a  ferruginous  honeycomb  quartz  in  which  free 
gold  is  visible.     It  is  worked  to  a  snjall  extent. 

The  Senator  is  a  large  quartz  vein  about  a  mile  above  Davis's  cabin, 
crossing  a  ridge  on  the  left  bank  of  the  Ilassyampa.  It  strikes  north- 
east and  southwest,  and  dips  steeply  northwest.  In  a  short  tunnel 
driven  in  on  the  course  of  the  vein  near  the  cieek  it  is  G  feet  wiile,  and 
contains  dense  white  quartz  filled  already  a  few  feet  from  the  surface 
with  undecomposed  iron  pyrites  and  some  zinc-blende.  These  minerals 
are  very  evenly  distributed  through  the  quartz,  and  constitute  about  5 
iu»r  cent,  of  the  vein-matter.  I  noticed  nmny  druses  in  this  vein  which 
are  covered  with  beautiful  quartz  crystals.  The  pyrites  are  also  fre- 
quently crystallized.  There  is  no  free  gold  visible,  but  the  pyiites  are 
reported  to  assay  $40  per  ton.  The  Senator  is  a  contact-vein  between 
granite  and  greenstone. 

The  President  and  Victoria  are  two  veins  carrying  both  very  porous 
brown  quartz.  They  are  situated  at  the  extreme  head  of  Mai)le  Gulch, 
and  lie  both  in  metamorphic  slates,  striking  like  these  northeast 
and  southwest,  and  dipping  southeast.  The  former  is  opened  in  pros- 
pect holes  3  feet  wide,  the  latter  from  2  to  o  feet.  A  few  tons  from  the 
first,  worked  in  an  arrastra,  yielded  8iO  per  ton. 

The  Sterling  mine  has  become  quite  famous,  as  much  on  account  of 
the  richness  of  the  sulphurets  it  contains  as  from  the  rei)eated  lailures 
in  working  them.  It  was  discovered  in  1800,  and  is  located  six  miles 
south  of  Prescott  and  one  mile  from  the  Ilassyainpa  Biver.  It,  has 
changed  hapds  several  times,  and  is  at  present  owned  by  a  San  Fran- 
cisco company.  It  occurs  in  greenstone  and  metamoiidiic  slates,  par- 
allel to  which  it  strikes  northeast  and  southwest,  and  dips  with  them  to 
the  southeast.  There  are  very  large  cropi)ings  of  brown-streaked  quartz 
on  the  surlacts  which  have  yielded  in  the  mill  belonging  to  the  (jompany 
from  Sb*>  to  8-0  per  ton.  The  vein  is  opened  by  an  incline  5  by  0 
feet  and  118  feet  deep.  The  largest  body  of  ore  was  encountered 
from  the  surface  to  a  depth  of  5.'J  feet,  where  the  (piartz  was  10  feet 
wide  and  filled  with  iron  and  copper  sulphurets,  the  former  largely  pre- 
dominating. This  chimney  continued  of  the  same  size  for  100  feet  along 
the  strike  of  the  vein  as  far  as  explored,  but*  in  depth  it  gave  out 
below  the  53-foot  level,  the  vein-material  down  to  the  bottom  of  the 
shalt  being  slate,  with  many  (piartz  seams  and  lumps,  and  full  of  pyrites. 
^Part  of  the  chimney  above  the  53-foot  level  is  sto[)ed  out,  and  piles  of 
this  ore  are  still  lying  on  the  dump  and  at  the  mill.  This  suljihuret- 
bearing  quartz  yielded,  in  a  lot  of  100  tons,  815  per  ton  in  free  gold. 
The  sulphurets  were  concentrated  and  worked  imperfectly  by  chlorina- 
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tion,  and  $G00  more  were  obtained  from  tlie  lot.  Tlie  sulpliurcts  con- 
stitute about  10  per  cent,  of  the  ore.  The  iron  pyrites  yielded,  by 
assay,  from  $60  to  $600  per  ton,  while  the  copper  sulpliurets  never 
assayed  higher  than  $30  per  ton.  This  is  remarkable,  as  it  is  contrary 
to  all  experience  in  Colorado,  New  Mexico,  and  at  other  localities  in 
Arizona,  the  copper  pyrites  proving  generally  the  richest  in  gold  of  the 
two. 

The  stamp-mill  belonging  to  this  mine  is  erected  about  three-quarters 
of  a  mile  east  of  the  mine,  and  one-half  mile  from  tlie  Hassyampa,  in  a 
very  unfortun:Ue  locality,  on  account  of  the  scarcity  of  water.  This 
might  easily  have  been  avoided  by  locating  it  on  the  Hassyampa  Eiver, 
where  there  is  plenty  of  water  all  the  year  round.  It  has  ten  iron 
stamps  arrayed  in  two  batteries  and  long  copper  plates.  From  these  and 
an  inclined  plane  the  pulp  runs  into  two  Hungerford  concentrators  and 
blankets.  The  conc/entration  o'f  the  sulphurets  is  imperfect.  Chlorina- 
tion  works,  consisting  of  a  long  reverberatory  roasting  furnace  of  a  ca- 
pacity of  four  tons  per  day,  and  the  necessary  vessels  for  the  develop- 
ment of  chlorine  gas,  as  well  as  wooden  tanks  for  the  reception  of  the 
roasted  ore,  are  also  erected  at  this  mill,  but  they  have  never  been  in 
perfect  working  order.    The  mine  and  mill  are  now  both  idle. 

The  country  in  the  vicinity  of  the  Upper  Hassyampa  is  considered 
very  dangerous  on  account  of  roving  bands  of  Apaches,  and,  indeed, 
only  a  few  days  before  my  visit  to  the  district  an  old  miner  had  been 
killed  and  brutally  mutilated  close  to  the  Astor  lode.  This  mail,  I  was 
told,  was  the  last  one  of  a  party  of  twenty,  who  had  come  to  the  coun- 
try fifteen  years  ago,  and  all  of  whom  had  been  killed  at  different  times. 

Turkey  Creek  district — In  passing  over  the  divide  between  the  head- 
water of  the  Hassyampa  and  those  of  Turkey  Ceek,  the  trail  leads 
over  alternating  zones  of  quartzite  and  granite,  greenstone  and  green- 
stone-porphyry, the  latter  in  some  cases  assuming  a  slaty  structure.  In 
one  of  the  last-mentioned  zones  occur  on  the  Turkey  Creek  side  of  the 
divide  several  veins  which  carry  galena.  One  of  these  is  the  Cyclop, 
a  small  vein,  about  10  inches  wide,  containing  coarsely  crystalline,  solid 
galena.  It  strikes  northeast  and  southwest  with  the  slates,  and  dips 
SO"^  southeast.    It  is  only  opened  slightly  in  a  few  prospect-holes. 

The  Homestake  is  another  large  galena  vein,  lower  down  in  the  ra- 
vine, southeast  from  the  foregoing.  It  is  4  feet  wide,  strikes  northeast 
and  southwest,  dips  90^  southeast,  and  carries  a  heavy  outcrop  of  por- 
ous, hydrated  oxide  of  iron  on  top.  This  is  colored  in  some  instances 
by  an  efflorescence  of  carbonate  of  copper.  There  is  a  shaft  sunk  on  it 
which,  at  the  time  of  ray  visit,  wa«  full  of  water.  Pieces  of  lead  ore  on 
the  dump  attest  that  the  ore  reached  by  it  is  galena,  slightly  mixed 
with  copper  pyrites. 

The  Goodwin  occurs  about  one  mile  and  a  half  lower  down  than  the 
foregoing,  on  a  series  of  low  hills,  on  the  left  bank  of  Turkey  Creek, 
and  one-half  mile  from  that  stream.  It  lies  in  a  bed  of  yellowish-white 
metamorphic  clay  slates,  parallel  to  their  strike,  which  is  like  that  of  all 
the  metamorphic  slates  of  the  northeast  flank  of  the  Sierra  Prieta, 
northeast  and  southwest.  The  vein,  although  narrow,  has  been  traced 
for  over  a  mile  in  length,  and  is  opened  by  a  shaft  50  feet  deep,  and 
three  or  four  open  cuts  along  its  strike.  The  width  in  these  places 
varies  from  6  to  10  inches,  and  the  character  of  the  ore  is  throughout  the 
same.  It  is  quartz,  containing  green  and  blue  carbonates  of  copper, 
chloride  of  silver,  and  lower  down  fahl-ore.  This  ore  assays  over  $300 
per  ton,  and  this  amount  per  ton  has  been  extracted  from  a  shipment  of 
about  one  thousand  pounds,  which  was  sent  to  San  Francisco  to  be 
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tested.  In  the  above-mentioned  shaft  the  vein  dips  for  the  first  25  feet 
90O  northwest,  but  becomes  here  suddenly  much  flatter.  This  mine,  al- 
though rich,  cannot  be  worked  to  a  profit  at  present,  on  account  of  its 
small  size.  It  could  not  reliably  su])ply  a  mill  with  ore,  even  if  opened 
by  an  extensive  system  of  shafts  and  tunnels.  But  whenever  the  cost  of 
transportation  to  and  from  this  country  is  reduced  to  within  reasona- 
ble bounds,  the  ore  of  this  vein,  worked  in  connection  with  the  Galena, 
mentioned  before,  in  blast  furnaces,  will  become  very  valuable.  Timber 
for  such  a  purpose,  both  pine  and  live-oak,  is  abundant  in  the  neighbor- 
hood of  this  part  of  Turkey  Creek. 

The  Capital  is  a  silver  vein,  a  few  miles  from  the  Goodwin,  and  car- 
ries ores  very  similar  to  those  just  described.  It  is  also  a  narrow  vein 
and  undeveloped. 

A  number  of  gold  veins  have  been  located  and  opened  in  this  district, 
and  a  splendid  stamp-mill  was  erected  by  the  Bully  Bueno  Company,  but 
none  of  the  mines  have  proved  successful.  The  claim  on  which  the  most 
work  has  been  done  is  the  Bully  Bueno,  which  is  a  deposit  quite  as  sin- 
gular as  its  barbarous  name.  It  is  one  of  the  many  illustrations,  so  fre- 
quently met  with  in  the  West,  of  "  howminingought  not  to  be  carried  on." 
A  splendid  twenty-stamp  mill  was  built  by  this  company,  .an  eastern  as- 
sociation, before  the  mine  was  in  the  least  developed,  and  when  this  was 
finally  aci^omplished,  it  was  only  to  prove  that  the  mine  was  not  worth  it. 
The  mining  works  are  located  on  two  hills,  separated  by  a  deep  gidch, 
about  one  and  a  half  miles  south  of  Turkey  Creek.  TJfie  deposit  is  an 
iiregular  body  of  quartz,  filled  with  large  patches  and  threads  of  horn- 
blende. It  occurs  in  metamorphic  slates  running  northeast  and  southwest, 
and  dipping  steeply  to  the  northwest,  and  the  quartz  bodies  strike  and 
•dip  with  them.  These  constitute  no  vein,  but  are  lenticular  masses,  en- 
tirely independent  of  and  overlapping  each  other,  as  plainly  shown  in 
the  shafts  and  tunnels.  These  are  well  planned  and  located,  and  had 
Ihe  mineral  matter  proved  sufificiently  rich  to  pay,  they  could  have  sup- 
plied a  twenty-stamp  mill  with  ore. 

Near  the  top  of  the  southern  hill  a  cut  along  the  vein  300  feet  long, 
and  from  20  to  30  feet  deep,  has  been  made,  and  the  hornblendic  quartz, 
here  3J  to  4  feet  wide,  has  been  entirely  removed.  Lower  down  on  the 
hillside  is  a  tunnel  60  feet  long,  in  which  a  winze  is  sunk  to  the  depth 
of  40  feet.  Still  lower  down,  and  about  100  feet  above  the  bottom  of 
the  ravine,  is  another  tunnel,  230  feet  long.  In  this  tunnel  are  two 
shafts ;  the  one  near  its  mouth  is  in  the  hanging  wall  of  the  deposit,  and 
\strikes  it  at  a  depth  of  35  feet;  the  other  is  a  short  distance  in  the  tun- 
nel, and  is  sunk  on  an  incline  of  85^.  In  this  tunnel  the  lenticular 
shape  of  the  deposits  is  well  shown.  Where  the  second  shaft  is  sunk, 
the  body  of  ore  followed  in  the  tunnel  from  the  surface  thins  out  and 
finally  ceases,  and  another  one  is  met  with  in  a  crosscut  of  8  feet  in 
length  in  the  hanging  wall.  Where  fullest  developed  these  bodies  are 
7  feet  wide.  Hornblende  is  found  in  great  quantity  in  the  quartz 
throughout,  but  not  a  trace  of  pyrites.  It  is  claimed  that  at  one  point 
^t  the  surface,  whe»e  the  hornblende  was  entirely  decomposed,  impart- 
ing a  rusty  color  to  the  quartz,  this  ore  yielded  over  8100  per  ton  in  ar- 
rastras,  and  that  a  number  of  tons  of  this  rich  ore  were  so  worked, 
whereupon  the  property  was  sold  to  the  company  which  now  owns  it. 
It  is  certain,  however,  that  the  great  bulk  of  the  ore  does  not  contain 
more  than  $(j  per  ton.  Large  piles  of  this  lie  about  the  mouths  of  the 
several  shafts  and  tunnels  and  at  the  foot  of  the  chute,  which  is  built  in 
a  substantial  manner  from  the  lower  tunnel  to  the  bottom  of  the  ravine, 
where  wagons  were  to  receive  the  ore.    On  the  opposite  hill  occur  two 
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zones  of  the  same  nature  as  the  one  just  described,  one  of  which  lies 
very  nearly  in  line  with  the  works  on  the  other  side,  while  the  other  is 
parallel  to  the  first  and  west  of  it.  The  eastern  one  has  been  opeued 
by  two  inclines.  In  the  upper  one,  which  is  15  feet  deep,  a  body  of 
quartz  and  hornblende  shows  right  at  the  top,  but  it  pinches  out  4  feet 
from  the  surface.  The  remainder  of  the  shaft  is  sunk  in  slate.  The . 
lower  incline  is  sunk  40  feet  deep  upon  a  large  mass  of  quartz  and  horn- 
blende, at  least  8  feet  wide.  At  this  point,  it  is  claimed,  the  ore  was 
found  at  the  surface  which  proved  so  rich  in  arrastras.  Th.e  mill  on 
Turkey  Creek  was  evidently  a  substantial  structure,  and  contaiued 
twenty  stamps,  run  by  a  steam-engine.  It  has  been  burnt  to  the 
ground  by  Indians  during  the  last  spring,  and  the  rusty  and  bent  rem- 
nants of  the  stamps  and  other  machinery,  entirely  worthless  in  this 
place,  are  all  that  remains.  The  distance  from  this  place  to  Prescott, 
by  a  very  good  trail,  is  twenty-two  miles ;  by  wagon  road,  about  forty. 
A  number  of  other  gold  veins  have  been  opened  in  this  district,  and 
on  a  few  of  them  considerable  work  has  been  done ;  but  none  were  suc- 
cessful, and  their  shafts  and  tunnels  are  now  impassable. 

Bradshaw  district — Bradshaw  Mountain  forms  the  southeastern 
extremity  of  the  Sierra  Prieta.  It  is  connected  with  the  main  range  by 
a  series  of  low  hills  occupying  a  depression  between  it  and  Mount  Union. 
But  while  the  trend  of  the  main  ridge  of  the  Sierra  Prieta  is  northwest 
and  southeast,  that  of  the  two  high  parallel  ridges,  forming  the  Brad- 
shaw, is  nearly  at  right  angles  to  the  former,  being  a  little  north  of  east 
and  south  of  west.  These  two  ridges  are  connected  by  a  lower  spur, 
which,  leaving  the  most  northern  of  the  two  main  ridges  in  about  its 
middle,  joins  the  southern  one  not  very  far  from  its  southwest  terminus. 
About  one-half  of  the  northern  mountain  is  composed  of  granite,  the 
remainder  of  metamorphic  slates,  greenstone,  and  porphyrj'.  The  bulk 
of  the  southern  ridge  and  the  spur  connecting  the  two  are  nearly 
entirely  composed  of  metamorphic  rocksj  greenstone,  and  porphyries, 
only  the  southwestern  end  of  the  ridge  exhibiting  granitic  rocks. 

Both  the  main  ridges  of  the  Bradshaw  are  over  9,000  feet  above  the 
level  of  the  sea,  and  rise  above  the  low  hills,  forming  the  connecting 
link  with  the  main  Sierra  Prieta,  at  least  2,000  feet.  The  ascent  is 
very  steep  on  all  sides,  so  that  on  the  trail  leading  up  the  mountain  side 
the  rider  must  dismount.  Magnificent  gorges  come  down  from  the 
range  on  the  northwest  and  southeast ;  and  between  the  two  ridges  on 
the  east  side  of  the  connecting  spur  exists  a  broad  valley,  through  which 
the  main  streams,  Poland  and  Arrastra  Creeks,  hasten  toward  the 
"Black  Canon,"  formed  by  the  close  approach  of  the  two  main  ridges 
toward  the  east.  In  this  valley,  which,  although  it  has  an  outlet,  is 
called  the  "Basin"  by  the  miners,  on  aceouut  of  its  shape  as  seen  from 
the  top  of  the  northern  ridge,  occur  some  of  the  richest  veins  in  the 
district  on  the  contact  between  the  greenstone  and  syenite  and  in  the 
latter. 

The  large  pine,  which  disappears  on  the  connecting  hills  between  the 
main  Sierra  and  the  Bradshaw,  again  appears  on  the  latter,  and  covers 
it  thickly  from  top  to  bottom;  and  grass,  which,  however,  covers  the 
whole  region,  grows  most  luxuriantly  and  plentifully  on  its  verj^  top. 

The  portions  of  the  mountain  underlain  by  granite  and  syenite  are, 
throughout,  covered  with  several  feet  of  earth,  while  those  underlain 
by  slates,  porphyry,  and  greenstone,  show  less  earthy  matter  and  a  large 
amount  of  bonlders  and  slate  detritus. 

The  Bradshaw  district  in  its  present  boundaries  is  a  new  district. 
One  of  that  name  was  formed  several  years  ago  nearer  to,  and  i». 


244     MINING   STATISTICS   WEST   OF   THE   ROCKY   MOUNTAINS. 

th(3  ^'  Black  Cafion,"  and  several  very  good  veins,  which  yielded  rich 
gold-ores,  were  located  and  worked ;  but  the  mines  had  to  be  given  up 
on  account  of  the  Apaches,  who  were  very  numerous  in  the  "  Black 
Canon."  The  Ballenciana  especially  is  a  large  vein,  and  produced  ores 
yielding  in  arrastras  $100  per  ton ;  it  was  at  one  time  reported  sold  to 
an  eastern  company.  The  present  ''  Bradshaw  district "  is  located  on 
top  of  the  more  northern  of  the  two  main  ridges.  The  discovery  of  the 
lodes  of  this  district  created  quite  an  excitement  during  the  spring  and 
summer  of  last  year,  and  some  of  the  veins  have  really  produced  very 
handsome  yields.  By  far  the  most  of  them,  however,  are  only  locations, 
opened  in  some  cases  by  cross-cuts  and  shallow  shafts.  All  the  veins  in 
the  district  have  a  northeast  and  southwest  strike,  and  dip  either  to 
northwest  or  to  southeast. 

The  Bradshaw  vein  was  discovered  in  March,  1870.  It  is  located  on 
the  west  side  of  a  deep  ravine,  running  from  the  northern  main  ridge 
of  the  mountain  toward  the  north,  strikes  northeast  and  southwest, 
and  dips  steeply  northwest.  It  is  opened  by  several  cuts  along  its 
course,  one  of  which  is  about  20  feet  long  and  8  feet  deep.  The  vein  is 
20  inches  wide,  lies  between  greenstone  and  porphyry,  and  contains  » 
yellowish-brown  decomposed  quartz,  with  carbonate  of  lead  and  arsenl- 
ate  of  iron.  This  ore  prospects  well  in  free  gold,  but  has  not  been 
tested  in  large  quantity.    The  location  takes  1,000  feet  of  the  vein. 

The  Bradshaw  first  extension  southwest  is  800  feet  long,  and  the 
open  cut  on  it  exhibits  the  same  characteristics  of  the  vein  as  the  fore 
going. 

The  Mountain  Springs  is  located  on  the  western  slope  of  the  same 
spuK  as  the  foregoing,  but  farther  to  the  south.  It  lies  between  horn 
blende  slate  on  the  hanging-wall  and  syenite  on  the  foot-wall,  strikes 
northeast  and  southwest,  and  dips  with  the  slates  about  80^  southetist 
for  the  first  16  feet,  where  the  dip  changes  to  the  opposite  direction. 
The  shaft  on  it  is  20  feet  deep,  and  exhibits  2i  feet  of  ore  in  its  bottom, 
while  it  was  blind  at  the  surface.  The  ore  is  brown  porous  quartz,  with 
carbonate  of  lead  and  much  argillaceous  matter.  It  contains  spots  oi 
arseuiate  of  iron,  like  the  foregoing.  The  location  is  1,000  feet  long  on 
the  vein,  and  is  owned  by  Captain  Shoup,  Wm.  Cole,  A.  Austin,  and 
Mr.  Dougherty.  The  ore  prospects  well.  The  Black  Chief  and  Louis- 
iana are  two  small  veins  containing  similar  ore,  and  lie  three  hundred 
yards  farther  south ;  they  are  parallel  to  the  Mountain  Springs. 

The  Richmond  is  opened  on  top  of  the  northern  main  ridge  of  the 
Bradshaw  ;  strikes  like  the  others,  and  dips  85^  southeiist.  It  occui-s 
in  greenstone,  and  the  shaft,  sunk  on  it  to  the  depth  of  22  feet,  exhibits 
a  vein  2J  feet  wide  of  brown  honeycomb  quartz,  containing  throughout 
much  hydrated  oxide  of  iron,  arseniate  of  iron,  and  carbonate  of  lead, 
with  face  gold.  On  both  sides  of  this  quartz  vein  occurs  white  clay  iu 
bands  and  patches.  The  length  of  the  location  is  1,000  feet.  It  is  owned 
by  A.  Austin  and  others. 

The  Aztec  lies  farther  east  than  the  foregoing,  on  the  same  ridge,  in 
greenstone,  containing  much  olivine  in  large  patches.  It  is  opened  by 
a  small  shaft,  which  shows  the  vein  to  be  15  inches  wide  at  the  bottom, 
while  at  the  top  it  was  blind.  The  character  of  the  ore  is  entirely  that 
of  the  foregoing.  The  location  is  1,000  feet  long,  and  owned  by  A. 
Austin  and  others.  Both  the  last-named  veins  run  toward  the  north- 
east down  into  a  ravine,  where  they  can  be  opened  by  tunnels  200  feet 
lower  down  than  the  disco verv  shafts. 

The  Del  Pasco  is  the  vein  which  has  caused  most  of  the  excitement 
raised  in  regard .  to  the  Bradshaw  district.    It  is  situated  on  the  east 
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slope  of  one  of  the  spurs  niDning  down  from  the  main  ridge  toward 
the  north  and  east  of  the  foregoing  veins.  It  is  a  contact- vein,  its  foot- 
wall  being  a  light  drab  porphyry,  while  its  hanging  wall  is  greenstone 
slate.  Like  the  others,  it  strikes  northeast  and  sonthwest,  and  dips  south- 
east. At  the  time  of  my  visit,  (October,  1870,)  an  open  cnt  about  one 
hundred  and  fifty  yards  in  length  had  been  made,  and  the  ore  taken  out 
for  a  depth  of  from  8  to  15  feet.  The  deepest  shaft  was  only  20  feet  deep. 
These  openings  showed  a  vein  of  from  18  inches  to  2  feet,  consist 
ing  of  pretty  much  the  same  minerals  as  those  enumerated  above,  only 
the  vein  matter  was  softer  and  contained  more  argillaceous  matter  and 
yellow  arseniate  of  iron.  The  latter  is  most  concentrated  in  a  streak  G 
inches  wide  running  along  in  the  vein,  sometimes  in  the  middle  and 
ofteuer  on  either  side.  This  is  the  richest  in  gold.  The  ore  had  been 
worked  so  Jar  in  two  arrastras  erected  close  to  the  vein  on  a  little  stream 
in  French's  Gulch,  and  the  first  lot  of  6J  tons  had  yielded  112  ounces  of 
gold,  selling  for  $17  per  ounce,  making  a  little  over  $1,900.  The  second 
lot  of  20  tons,  according  to  the  owners,  and  of  27  tons,  according  to 
some  outsiders,  had  given  a  product  of  116J  ounces,  or  $1,980.  p]veu 
assuming  that  the  last  version  is  the  true  one,  the  yield  of  $73  per 
ton  must  be  considered  an  unusuallv  good  one.  At  the  time  of  mv  visit 
preparations  were  being  made  to  transport  to  the  mine  a  four-stamp 
mill,  to  be  run  by  steam,  an  undertaking  which,  on  account  of  the  great 
steepness  of  the  mountain,  was  by  no  means  easy  to  accomplish.  I  have 
since  received  advices  that  the  mill  has  been  successfully  erected,  and 
that  the  vein  is  now  4  feet  wide  at  the  deepest  point  reached. 

Tlie  mining  work  at  the  time  of  my  visit  was  badly  planned  and  exe- 
cuted, the  open  cuts  being  in  many  places  filled  in  again  by  waste 
material,  and  no  tendency  being  visible  to  open  the  mine  in  depth  and 
secure  reserves. 

The  original  location  is  1,000  feet  long,  and  is  owned  by  the  Jackson 
Brothers  of  Prescott,  Chas.  Taylor,  Jas.  Fine,  and  McCracken.  Several 
extensions  on  it  are  located,  but  not  opened.  There  are  two  small  veins 
running  parallel  to  the  Del  Pasco,  4  and  6  inches  wide,  on  the  same 
slope  below  it.  They  are  also  contact-veins  between  porphyry  and 
slate,  the  dikes  of  the  former  recurring  here  very  frequently.  The  ore 
is  of  the  same  character  as  that  of  the  Del  Pasco,  but  not  as  rich  in 
gold.  A  great  number  of  similar  veins  are  located  and  sliglitly  pros- 
pected in  this  district.  They  are  all  on  the  same  main  ridge  and  its 
northern  spurs.  One  fact  is  quit^  remarkable  in  connection  with  the 
veins  of  this  district :  they  all  carry,  besides  the  gold,  more  or  less  arse- 
niate of  iron  and  carbonate  of  lead,  and  the  gangue  is  soft.  This  is  of 
course  not  injurious  to  amalgamation  as  long  as  the  ores  remain  decom- 
posed; but  small  pieces  of  undecomposed  galena  and  arsenical  pyrites, 
occurring  even  at  the  slight  depth  of  from  20  to  25  feet  in  some  of  the 
veins,  though  surrounded  by  decomposed  matter,  lead  me  to  suspect 
that  decomposition  will  be  found  not  to  ext/cnd  far  down,  an<l  that  then 
the  same  trouble  will  here  be  encountered  that  prevents  the  working 
of  the  Hassyampa  and  Lynx  Creek  mines  in  depth.  But  should  tlie 
galena  be  found  solid  enough  to  permit  smelting,  its  connection  with 
the  gold  and  pyrites  can  of  course  only  prove  beneficial  for  the  pros- 
pects of  the  district. 

Pine  Grove  district — This  district  must  not  be  confounded  with 
another  of  the  same  name,  which  was  several  years  ago  organized  on 
"Pine  Flat,"  on  the  western  foot  of  the  Bradshaw  Mountain,  and  which 
is  for  the  present  abandoned,  though  some  of  its  veins,  notably  the 
Minnehaha,  are  reported  as  rich.    The  present  Pine  Grove  dlst\!\d  \^ 
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located  in  "  the  basin"  referred  to  abo^,  between  the  two  main  ridges 
of  the  Baadshaw  Monntain,  in  the  low  spur  of  the  two,  and  at  least 
1,800  feet  lower  than  the  veins  spoken  of  under  the  head  of  '•  Bradshaw 
district."  The  descent  from  the  first  or  north  ridge  of  the  Bradshaw  to 
this  district  is  exceedingly-  steep  and  precipitous,  as  the  tiail  runs  now, 
and  this  side  of  the  northern  main  ridge  is  almost  entirely  composed  of 
metamorphic  slates.  The  timber  disappears  on  this  declivity,  and  in  its 
stead  the  mountain  is  covered  by  thick  chaparral.  Lower  down  in  the 
valley  the  pine  forest  is  met  with  again,  covering  the  whole  basin  and 
the  side  and  top  of  the  second  main  ridge  opposite. 

The  locations  in  this  district  were  made  later  than  those  in  the  Brad- 
shaw, and  the  work  done  here  amounts  really  only  to  prospecting.  Two 
arrastras  are,  however,  built,  and  have  been  run  on  surface-ore. 

The  New  Era  is  a  vein  running  along  a  north  and  south  spur  of  the 
northern  main  ridge  of  the  Bradshaw  Mountain,  and  is  at  least  1,600 
feet  lower  than  the  Del  Pasco.  It  is  a  curious  vein,  the  vein-matter 
being  apparently  nothing  but  a  decomposed  white  feldspathic  material, 
with  many  quartz  segregations,  occupying  a  rent  in  the  syenitic  granite. 
It  runs  a  little  east  of  north,  and  dips  50^  southwest,  between  smooth 
and  well-defined  walls.  There  are  streaks  of  light,  yellow  arseniate  of 
iron  in  the  vein,  and  the  quartz  is  often  crystallized.  The  fissure  is  ex- 
l)08ed  in  a  shaft  15  feet  deep,  and  has  a  very  uniform  width  of  about  G 
feet.  This  strange  vein-matter  prospects  quite  well  throughout,  as  I 
satisfied  myself  by  repeated  tests,  and  in  spots  shows  free  gold, 
which,  however,  always  occurs  in  the  quartz  particles  and  the  yellow 
arseniate  of  iron.  Tests  of  average  vein-matter  prospected  $20  to  $25 
per  ton  ;  and  I  was  informed  that  assays  hkd  revealed  the  presence  of 
more  silver  than  could  be  contained  in  the  gold,  though  the  gold  itself, 
to  judge  from  its  light  color,  contains  much  silver.  As  the  ore  resem- 
bles very  much  that  from  the  upper  levels  of  the  Comstock  lode,  which 
afterward  turned  out  to  be  preeminently  a  silver  lode,  it  will  be  inter- 
esting to  watch  the  future  developments  on  this  vein. 

The  Dexter  is  a  vein  running  at  right  angles  to  the  foregoing,  and 
contains  a  similar  ore.    It  is  very  slightly  opened. 

The  Belfast  is  another  vein  running  northeast  and  southwest,  and 
dipping  northwest.  It  is  2  feet  wide,  and  contains  ore  somewhat  simi- 
lar to  that  of  the  New  Era.  It  is,  however,  more  quartzy  and  some- 
what colored  by  hydrated  oxide  of  iron  and  arseniate  of  iron.  The  small 
shaft  on  this  vein  has  produced  some  beautiful  specimens  of  wire-gold. 

The  Osinippa,  a  vein  containing  ore  very  much  like  the  foregoing, 
has  the  same  strike  and  dip,  and  is  IJ  feet  wide.  The  quartz  is  porous 
and  brown,  and  contains  arseniate  of  iron.  In  the  10-foot  shaft  the  vein 
has  selvages  on  both  walls. 

All  the  foregoing  veins  lie  in  syenitic  granite.  The  Burro  and  Shelton 
are  two  adjoining  claims  on  the  same  vein,  both  1,800  feet  long.  The 
vein  occurs  in  granite,  is  2^  feet  wide,  strikes  northeast  and  southwest, 
and  dips  steeply  northwest.  The  ore  is  a  porous  quartz,  containing 
much  brown  hydrated  oxide  of  iron.  The  vein  is  opened  by  an  open 
cut  50  feet  long.  Three  tons  of  the  ore  taken  from  here  have  yielded 
838  per  ton  in  the  arrastra  erected  close  to  the  vein  on  Arrastra  Creek. 
But  the  tailings  from  this  run  are  so  rich  that  a  good  color  can  be  ob- 
tained from  them  with  a  horn  spoon.  The  ore  contains  also  some  arsen- 
iate of  iron,  but  is  much  harder  than  that  of  the  veins  before  spoken  of. 

The  Young  Vulture  is  a  quartz  vein  in  granite  higher  up  the  creek 
from  the  last-named,  and  some  300.  feet  above  the  level  of  the  valley. 
The  surface-quartz  is  brown  and  porous,  and  shows  arseniate  of  iron 
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and  copper  stains.  It  pans  w||l,  but  a  few  feet  down  in  tlie  prospect 
hole  galena  and  copper  pyrites  make  tbeir  appearance.  The  vein  has 
large  cropping  in  spots  along  its  course,  but  is  generally  not  over  18 
inches  wide.    Its  dip  and  strike  are  the  same  as  that  of  the  foregoing. 

The  Hagan,  Chattahoochee,  Benton,  California,  Espinosa,  and  a  hun- 
dred others  are  newly  discovered  veins  in  the  district,  but  none  of  them 
have  as  yet  been  developed. 

The  veins  of  this  district,  it  will  be  noticed,  differ  from  those  of  the 
Bradshaw  district  in  their  country-rock  and  in  the  vein-matter  in  so  far 
as  it  contains,  with  a  single  exception,  no  lead-ores.  The  ore  is  also 
more  quartzy  and  harder,  and  will  probably  always  have  to  be  worked 
by  stamp-mill  process,  for  which  the  facilities  in  the  district  are  satis- 
factory. The  two  districts  last  under  consideration  have,  singularly 
enough,  never  been  infested  with  Apaches  since  their  organization, 
although  the  ''Black  Caiion ^  and  the  Agua Frio  Valley,  where  they  are 
found  at  all  times,  are  not  far  distant.  Between  thirty  and  forty  miners 
and  prospectors  were  employed  in  the  district  at  the  time  of  my  visit. 

I  have  since  been  informed  that  placers  have  lately  been  discovered 
in  the  "basin."  If  so,  they  cannot  be  of  large  extent,  as  the  valleys  are 
all  narrow,  and  without  bottoms  on  either  side. 

Walker  district, — This  district  is  named  after  the  pioneer  of  the 
Prescott  region,  Joseph  Walker,  who,  with  a  party  of  prospectors,  in 
1863,  followed  the  Hassyampa  Eiver  into  the  Sierra  Prieta,  and 
crossed  over  into  the  valley  of  Lynx  Creek,  where  they  found  rich 
placers.  These  diggings  have  been  worked  more  or  less  ever  since,  and 
support  quite  a  number  of  miners  at  the  present  time.  Most  of  the 
diggings  on  the  upper  creek  have,  however,  been  worked  over,  but 
lower  down,  where  the  valley  widens  out  considerably,  much  ground 
remains  to  be  worked.  The  difificulty  in  this  lower  part  of  the  creek  is 
the  insufiiciency  of  the  water  supply,  the  size  of  the  stream  being 
gi'eatly  diminivshed  by  the  excessive  evaporation  going  on  during  most 
of  the  year,  where  the  valley  leaves  the  main  mountain  and  enters  the 
lower  foot-hills,  which  are  not  covered  by  timber.  The  material  of 
which  these  hills  are  composed,  the  metamorphic  slates,  cause  also  the 
loss  of  much  water  by  sinking. 

During  the  last  year  the  great  drought  has  hindered  placer  minhig 
very  much,  and  none  of  the  four  hydraulic  claims  along  the  creek  have 
been  in  operation,  while  the  shallow  placers  have  been  worked  to  some 
extent  during  about  four  months. 

A  great  many  quartz  veins  carrying  gold  have  been  located,  and 
more  or  less  opened  in  this  district,  but  few  were  being  worked  when  1 
visited  the  district,  and  both  mills  which  have  be^n  erected  here  were 
idle.  The  district  is  one  of  the  most  dangerous  in  regard  to  Indians, 
who  in  the  woods  and  behind  the  rocks  find  excellent  opportunities  of 
watching  and  waiting  for  a  good  chance  to  either  steal  the  stock  or  kill 
the  miners  themselves  with  impunity.  Both  of  these  performances  take 
place  only  too  often,  and  as  long  as  this  state  of  afi'airs  lasts,  outside 
capital  will  be  slow  to  invest  here,  and  to  extend  a  helping  hand  to  the 
poor  miner.  Another  cause  of  the  stagnation  of  mining  here  is  the 
occurrence  of  sulphurets  at  inconsiderable  depth  in  the  veins,  whicli 
cannot  be  profitably  worked  with  the  present  high  cost  of  transporta- 
tion by  any  well  known  process. 

The  Flag  is  a  quartz  vein  at  the  head  of  Lynx  Creek  in  quartzite.  It 
strikes  northeast  and  southwest,  and  dips  Si}^  southeast.  The  ore  is  porou.^, 
and  of  brown  color,  and  has  a  width  of  14  inches.  The  vein  is  opened  bj 
two  open  cuts  in  opposite  hill-sides,  and  was  worked  during  last  summeu 
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by  Mr.  C.  Y.  Slielton,  who  beneficiated  the  ore  in  his  arrastra  lower 
down  the  creek.  It  yields  handsomely,  but  is  not  near  as  rich  as  the 
ore  of  tbe  Vernon,  also  owned  by  the  same  gentleman,  who  ^preferred 
to  turn  his  attention  to  that  vein. 

Tlie  Plymouth,  a  vein  in  the  granite  west  of  and  close  to  the  Eureka 
mill,  is  opened  by  a  little  prospecting  shaft  10  feet  deep.  It  strikes 
northeast  and  southwest,  and  dips  95^  northwest.  There  are  two  bodies 
of  ore,  separated  by  a  horse  2  feet  wide,  exposed  in  tbe  shaft;  the  ore  on 
the  foot-wall  is  18  inches  wide,  and  that  on  the  hanging  wall  5  inches. 
The  ore  is  iron-stained,  porous  quartz,  which  prospects  very  well,  but  an 
actual  working  test  has  never  been  made.  The  walls  are  smooth  and 
well  defined.  The  Vernon  is  parallel  to  the  foregoing,  but  dips  flatter. 
It  is  a  narrow  but  very  rich  vein.  The  width  of  pay-ore  is  in  most 
places  only  8  inches,  but  it  bulges  out  sometimes  to  two  feet.  It  is 
opened  along  its  strike  for  600  feet  or  more,  and  ore  is  taken  out  to  a 
depth  of  from  G  to  20  feet.  A  tunnel  125  feet  long  is  driven  in  on  the 
vein  from  a  ravine  near  the  northeast  end  of  the  claim,  which  cannot 
have  in  any  place  more  than  50  feet  of  stoping-ground  above  it.  The 
last  run  of  ore  from  this  mine  produced  in  Mr.  Shelton's  arrastra  from 
twelve  tons  a  little  less  than  $2,000.    The  gold  is  worth  $17  per  ounce. 

The  Box  Elder  is  located  on  a  hill  northwest  of  and  parallel  to  the  one 
on  which  the  two  last-mentioned  veins  are  located.  It  strikes  parallel  to 
those  just  described,  but  stands  vertical.  It  is  opened  for  500  feet  by  an 
open  cut,  and  here  entirely  stripped  of  decomposed  ore.  Its  width  here 
is  3  to  4  feet,  but  in  the  bottom  of  a  shaft  80  feet  deep,  near  the  north- 
east end  of  the  claim,  the  vein  has  widened  out  to  C  feet.  The  decom- 
posed ore  has  yielded  from  $25  to  $40  per  ton,  but  already  at  a  depth 
of  18  feet  sulphurets  of  iron,  copper,  zinc,  and  lead  made  their  appear- 
ance. One  portion  of  the  vein  4  inches  wide,  consists  of  solid  galena, 
and  at  least  20  inches  of  the  vein  consists  of  sulphurets  sufficiently  con- 
centrated to  need  no  dressing  for  smelting.  At  least  50  i)er  cent,  of  the 
vein  are  sulphurets,  and  in  a  trial  during  last  summer  these  yielded  by 
roasting  and  subsequent  amalgamation  $35  per  ton,  although  the  roast- 
ing was  done  imperfectly.  To  Mr.  Tiernan,  who  conducted  the  test,  I 
am  indebted  for  this  information. 

About  50  feet  southwest  of  the  80-foot  shaft,  the  vein  narrows  down 
to  a  few  inches,  and  the  crevice  is  occupied  by  a  mixture  of  solid  galena 
and  copper  pyrites,  which  assay  $40  per  ton  in  silver,  and  contain  only 
a  trace  of  gold.  Only  25  feet  further  toward  the  southwest,  the  vein 
opens  out  again  to  1 J  feet,  and  carries  porous  quartz,  which  is,  however, 
also  poor  in  gold.  Further  on  the  contents  in  gold  increase  until,  at  the 
open  cut,  the  quartz  yields  as  above  stated.  The  original  location  is 
1,800  feet  in  length,  but  the  vein  has  been  traced  across  an  affluent  of 
Lynx  Creek,  and  on  the  opposite  hill,  w  here  it  is  2  feet  wide,  and 
shows  sulphurets  already  4  feet  from  the  surface.  This  vein  can  be 
worked  to  some  extent  by  tunnels  on  its  course,  which  would  bring  in 
200  feet  of  stoping-ground  on  one  hill  and  100  on  the  other. 

The  Monitor  is  a  vein  between  the  Box  Elder  and  Vernon,  and  parallel 
to  both,  but  is  opened  further  to  the  northeast.  An  open  cut  30  feet 
long  exposes  a  vein  of  rather  solid-looking  quartz,  with  brown  spots  of 
iron  ore,  which  are  rich  in  free  gold.  Tiie  gold  is  of  fine  size,  like  that 
of  all  the  Lynx  Creek  veins,  with  the  exception  of  that  from  the  Tie-Tie 
and  Accidental. 

The  Pine  Mountain,  an  irregular  vein  in  granite,  with  the  same 
general  strike  as  the  foregoing,  contains  quartz  with  coarse,  cubical uon 


CONDITION   OF   MINING   INDUSTRY — ARIZONA.  249 

pyrites,  and  much  zinc-blende.    It  has  been  tested  for  400  feet  in  length, 
and  has  not  yielded  more  than  $10  to  $12  per  ton. 

The  Tie  Tie  runs  nearer  north  and  south  than  the  remainder  of  the 
veins  of  this  district,  and  finally  turns  entirely  northwest  at  right  angles 
to  the  common  strike,  tying  together,  a^  the  miners  say,  the  other  veins, 
whence  its  name.  In  the  first-mentioned  j)ortion  it  dips  east  85^  and 
afterward  northeast.  It  is  open  on  the  southwest  end  of  the  location 
by  an  open  cut  50  feet  long  and  25  deep,  and  shows  an  irregular  crevice, 
with  many  horses  in  it.  In  the  shaft,  however,  the  vein  is  solid,  and, 
at,a  dei)th  of  18  feet,  4  feet  wide.  On  the  northeast  end  of  the  location 
it  is  opened  by  another  well-timbered  open  cut,  75  feet  long  and  20  feet 
deep,  and  here  the  vein- matter  varies  in  width  from  4  to  8  feet;  but 
tliere  are  also  several  horses  in  the  crevice.  No  sulphnrets  have  yet 
been  struck.  The  decomposed  ore  contains  arseniate  of  iron,  and  has 
yielded  in  spots  $100  per  ton  in  arrastras.  The  last  run,  however,  of 
ore  from  the  nortlieast  end  of  the  location,  yielded  only  $10  per  ton  in 
the  Eureka  mill.  This  mill  is,  however,  very  imperfect,  and  it  is  more 
than  likely  that  much  of  the  gold  was  lost. 

The  Twin,  below  the  Tie-Tie,  on  the  same  hill,  has  the  usual  strike 
of  the  veins  in  the  vicinity,  northeast  and  southwest,  and  dips  south- 
east. It  is  opened  by  two  small  shafts,  which  show  the  quartz  2  to  4 
feet  thick.  It  has  been  worked  in  arrastras,  and  is  said  to  have  yielded 
$40  per  ton. 

The  Henry  Clay,  opened  in  a  small  ravine,  is  a  contact  vein  between 
granite  and  greenstone.  It  is  2  feet  thick,  and  the  porous  quartz  shows 
galena  and  carbonate  pf  lead.  It  contains  gold  and  a  considerable 
amount  of  silver. 

The  Billy  Pointer  Ledge  is,  considering  all  the  circumstances  con- 
nected with  it,  by  far  the  best  vein  in  the  district,  and  perhaps  the  most 
valuable  in  all  the  Prescott  region.  It  is  lower  down  on  Lynx  Creek 
than  all  the  foregoing,  and  close  to  the  stream.  It  lies  in  a  greenstone 
dike,  not  far  from  its  contact  with  the  granite  on  the  east,  strikes  north- 
west and  southeast,  and  dips  very  steeply  to  the  southeast.  The  main 
vein  is,  on  an  average,  4  feet  8  inches  wide,  but  it  has  side-veins  or 
branches  on  both  sides,  which  sometimes  run  along  with  it  8  to  10  feet 
off' on  either  side,  and  sometimes  join  it.  These  are  often  3  feet,  and 
never  less  than  2  feet  wide.  The  lead  was  discovered  and  located  by 
Wm.  Pointer,  familiarly  known  as  "  Uncle  Billy  Pointer,"  an  old  Colo- 
rado pioneer,  who  came  to  this  country  in  1863,  after  having  made  and 
lost  a  ibrtune  in  one  of  the  Gilpin  County  gold  leads,  which  to  this  day 
has  a  good  reputation.  Uncle  Billy  owns  400  feet  on  the  lead,  and  ever 
since  18U}he  has  worked  this  property  entirely  alone  for  a  living.  He 
is  a  fine  specimen  of  a  Western  pioneer,  one  of  the  men  who  have  always 
kept  in  advance  of  the  railroads,  and  who  don't  feel  well  unless  separated 
from  civilization  by  hundreds  of  miles  of  Indian  country.  He  is  now 
quite  old  and  white-headed,  but  he  still  does  all  his  work  w  ithout  any 
aid  whatever.  He  sinks  his  shafts  and  mines  his  ore,  leaving  his  faith- 
ful dog  at  the  mouth  of  the  shaft  to  wat€h  for  Indians,  and  when  he  has 
dug  out  a  bucket-full  he  ascends  the  ladder  and  winds  it  up  himself. 
In  the  same  manner  he  takes  it  alone  to  his  arrastra,  which  is  close  by, 
and  grinds  his  own  ore  by  water-power,  the  18-foot  wheel  of  which  was 
built  by  his  own  hands.  He  has  sunk  two  shafts,  one  34,  the  other  22 
feet  deep,  and  three  prospect  holes  of  10  to  12  feet  in  depth  on  the  main 
vein  and  its  branches.  In  all  of  them  a  splendid  body  of  porous  brown 
quartz  is  exposed.  A  horse  of  greenstone  met  in  one  of  the  shafts  cut 
out  again  in  a  few  feet.    None  of  the  ore  worked  so  far  has  yielded  le&& 
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than  $30,  nor  more  than  $42  per  ton,  and  between  these  two  figures  the 
whole  contents  of  the  vein  vary  in  different  places.  In  the  deepest 
shaft  sulphurets  of  iron,  copper,  zinc,  and  lead  were  struck  at  a  depth 
of  30  feet,  and  in  the  bottom  of  the  same  shaft  they  are  7  feet  wide  and 
very  solid,  so  that  they  would  immediately  furnish  material  for  smelting. 
In  one  of  the  side-veins  to  the  south  of  the  main  lead  occurs  a  0-inch 
laver  of  solid  galena.  In  18GC,  the  first  year  of  his  working  the  vein. 
Uncle  Billy  took  out  $300;  in  18C7, 1808,  and  1869,  $2,000 ;  and  in  1870, 
$1,200.  Considering  the  circumstances  and  the  surrounding  difficulties, 
the  most  prominent  of  which  are  the  Indian  troubles  and  the  distance 
from  which  Mr.  Pointer  has  to  get  his  supplies,  (for  he  can  neither  plant 
anything  nor  raise  stock,)  this  yield  is  very  satisfactory.  There  is  suffi- 
cient water  in  Lynx  Creek  at  this  point  to  run  the  arrastras  continually 
for  six  mouths  by  water-power;  and  Mr.  Pointer  told  me  that  in  one  year 
he  had  run  for  nine  months.  For  a  ten-stamp  mill,  driven  by  steam- 
power,  there  is  an  abundance  of  water  throughout  the  year.  I  am,  how- 
ever, inclined  to  believe  that  the  ore  of  this  lead  will  in  future  have  to 
be  treated  by  smelting ;  and  whenever  freights  will  become  sufficiently 
low  to  and  from  these  parts  so  that  the  base  metals,  lead  and  copper, 
will  pay  for  their  transportation,  this  vein  will  be  a  splendid  basis  for  a 
prosperous  mining  enterprise.  There  are  several  extensions  located  on 
this  lead,  one  of  200  feet  to  the  north,  and  one  of  800,  the  McClellan,  to 
the  south.  Both  of  these  have  been  worked  to  some  extent,  and  the 
value  of  the  ore  is  the  same  as  of  that  in  the  original. 

The  Accidental  is  another  very  good  vein.  It  is  located  east  of  all  the 
others,  on  a  high  hill,  on  the  opposite  bank  of  Lynx  Creek.  It  stands 
in  quartz ite  slate  near  its  contact  with  gneissoid  granite,  and  runs  with 
it  in  the  usual  direction,  but  dips  S5^  northwest.  This  lead  is  3  feet 
wide,  and  has  produced  some  of  the  richest  ore  in  the  district.  The 
quartz  is  porous,  and  shows  free  gold  to  the  naked  eye ;  that  from  the 
middle  open  cut,  which  is  30  feet  long  and  20  feet  deep,  and  from  the 
30-foot  tunnel  continuing  in  on  the  same  level,  has  yielded  as  high  as 
$100  and  $150  gold  per  ton  in  diflferent  runs.  Besides  these,  there  is  a 
shaft  75  feet  deep  200  feet  higher  up  on  the  hillside,  which  was  intended 
to  strike  the  tunnel  ultimately.  In  its  bottom  the  vein  is  3.J  feet  wide, 
and  shows  sulphurets  of  iron  and  copper  in  abundance.  Above  the 
shaft  there  are  several  open  cuts  from  10  to  15  feet  deep  and  GOO  feet 
long.  Another  shaft,  GO  feet  deep,  is  southeast  of  the  one  just  men- 
tioned ;  it  has  also  struck  sulphuret.  Fifty  feet  below  the  first-named 
tunnel,  and  at  the  bed  of  the  ravine,  a  second  drift,  which  is,  singularly 
enough,  started  in  the  foot-wall,  is  driven  in  135  feet  and  cuts  the  vein 
near  its  end.  The  ores  encountered  are  solid  sulphurets  of  iron  and 
copper,  which  would  yield  good  materijil  for  smelting  into  matte.  There 
occur  beautiful  crystals  of  carbonate  of  lead  and  galena  in  this  part  of 
the  vein.  This  tunnel  brings  in  about  140  feet  of  stoping-ground  at  the 
second  shaft.  The  vein  is  at  present  not  worked,  as  I  understand,  be- 
cause some  of  the  owners  are  not  willing  to  or  cannot  furnish  their  portion 
of  a  working  capital  to  erect  proper  reduction  works  for  the  sulphurets. 

The  Eureka  is  a  very  irregular  contact-vein,  between  granite  and 
greenstone,  on  which  an  incline  of  90  feet  in  depth  was  sunk.  The 
quartz  contains  coarsely  crystallized  iron  pyrites  and  little  gold. 

The  Dead  wood  is  parallel  to  the  former  in  granite,  and  carries  the 
same  poor  ore.  It  is  8  feet  wide,  has  the  usual  strike,  the  same  as  the 
foregoing,  and  dips  southeast.  High  expectations  were  at  one  time 
entertained  in  regard  to  these  veins,  but  they  have  not  been  realized. 

The  Eureka  Mill,  on  upper  Lynx  Creek,  and  close  to  all  these  veins, 
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has  tea  stamps,  driven  by  steam-power,  and  no  apparatus  to  catch  the 
gold  besides  the  copper  plates  in  the  batteries.  Formerly  aprons, 
covered  with  copper  plates,  were  arranged  in  step-like  manner  outside  of 
the  discharges  from  the  mortars,  and  imperfect  concentrating  machinery 
was  erected  below  ;  but  these  are  now  removed.  Tliere  is  also  a  small, 
caved-in  reverberatory  and  an  arrastra  connected  with  the  mill.  It  has 
been  running  for  a  few  months  during  the  summer,  but  was  idle  during 
my  visit. 

The  Thunderbolt  Mill  is  about  two  miles  lower  down  on  Ljmx  Creek. 
It  consists  of  a  thunderbolt  crusher  and  four  arrastras  run  by  steam, 
and  was  idle  when  visited  by  me.  The  whole  is  well  built,  and  ought  to 
reach  good  results  with  the 'ores  of  the  district. 

Big  Bug  and  Goodwin  districts. — These  districts  are  situated  about 
six  miles  east  of  the  last  described,  and  twenty  miles  from  Prescott  by 
trail,  while  by  wagon-road  the  distance  is  much  greater.  It  is  difficult 
at  present  to  draw  the  line  between  the  two,  but  both  are  located  on  the 
hills  along  the  banks  of  the  Big  Bug  Creek.  Some  placers  have  formerly 
been  worked  along  this  stream  and  its  branches,  but  I  am  not  aware 
that  any  mining  of  that  kind  has  been  carried  on  in  the  district  during 
last  year. 

Many  veins  occur  in  the  neighborhood,  and  a  numberof  them  have  been 
opened  and  worked  to  a  considerable  extent.  At  the  time  of  my  visit, 
however,  only  one  mine  was  in  successful  operation.  The  country  is 
considered  dangerous  on  account  of  the  Apaches,  whose  trails  lead 
across  it,  and  sutlers  from  a  scarcity  of  water,  except  in  the  immediate 
vicinity  of  the  creeks. 

The  Big  Bug  vein  occurs  in  syenite,  less  than  one  mile  from  the  mill 
of  the  same  name.  It  is  a  two  to  four  foot  vein,  running  northeast  and 
southwest,  and  dipping  steep  to  the  northwest.  The  quartz  is  full  of 
patches  of  hornblende,  which  at  the  surface  is  decomposed,  imparting  a 
brown  rusty  color  to  the  vein.  Yellow  sulphuret  of  copper  occurs  in  it 
in  irregular  spots  along  its  course,  and  these  portions  contain  gold. 
There  is  a  shaft  on  it  50  feet  deep,  and  some  small  levels  have  been  run 
from  it.  The  gold  extracted  from  this  ore  is  reported  to  have  been  much 
coarser  than  that  from  the  following  mine  5  it  is  not  in  operation  at 
present : 

The  Eugenia  (original  location)  is  not  in  operation  at  present ;  but  the 
extension  furnishes  the  ore  for  the  Big  Bug  Mill.  The  vein  is  worked 
by  Messrs.  Hitchcock  and  Gray,  the  latter  of  whom  is  the  superintend- 
ent at  the  works.  I  am  indebted  to  this  gentleman  for  much  valuable 
assistance  in  regard  to  the  examination  of  his  own  mine  and  mill,  as 
w^ell  as  that  of  the  other  veins  in  the  district.  The  Eugenia  is  located  on 
the  high  hill  between  the  two  forks  of  the  Big  Bug  Creek,  ^nd  the  shafts 
and  cuts  at  present  worked  are  not  more  than  one  and  one-half  miles 
above  the  mill.  They  are  all  on  the  top  of  the  hill,  the  highest  at  a 
point  350  to  400  feet  above  the  spot  where  the  right  fork  of  the  creek 
crosses  the  vein.  This  occurs  in  a  belt  of  metamprphic  slates,  which 
runs  northeast  and  southwest,  between  syenite  on  the  southeast  and  a 
dike  of  greenstone  on  the  northwest.  The  latter  is  very  close  to  the 
vein,  and  sometimes  sends  offshoots  into  it,  forming  hard  horses.  The 
lead  strikes  with  the  stratification  of  the  slates,  and  has  often  a  very  slight 
dip  to  the  southeast,  while  in  places  it  appears  vertical.  The  original 
location  is  opened  by  a  tunnel  running  in  from  the  left  fork  of  Big  Bug 
Creek,  but  not  worked  now.  I  could  not  enter  this  tunnel  5  but  the  ore 
on  the  dump  shows  much  sulphuret  in  the  quartz,  which  is  said  to  assay 
well  in  gold,  and  the  quartz  has,  besides,  yielded  $13  per  ton  in  free  gold. 
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At  present  this  portion  of  the  vein  is  not  worked.  The  mining  works 
of  the  extension  to  the  southwest  are  principally  on  top  of  the  hill, 
and  they  are  sufficiently  advanced  to  give  a  good  idea  of  the  character 
of  the  vein.  It  is  opened  and  prospected  by  actual  working  tests  for  a 
length  of  over  2,000  feet,  along  much  of  which  the  surface  ore  has  been 
stripped  by  open  cuts  down  to  the  sulphurets.  Besides  these  there  is  a 
shaft  on  the  top  of  the  ridge  G5  feet  deep,  in  the  bottom  of  which  very 
solid,  fine-grained  sulphurets  of  iron,  without  a  trace  of  other  sulphu- 
rets, were  met  with.  About  100  feet  to  the  southwest  of  this  shsift 
another  one,  53  feet  deep,  has  been  sunk,  which  also  struck  sulphurets ; 
5(}  feet  further  on  another  shaft  is  sunk  to  a  depth  of  46  feet,  and,  120 
feet  still  further,  one  of  40  feet.  Some  of  these  shafts  are  connected  by 
galleries ;  at  other  points  the  connection  is  not  yet  established.  Below 
the  last-mentioned  shaft,  nearer  to  the  extreme  southwest  end  of  the 
claim,  several  prospecting  holes  and  a  shaft  30  feet  in  depth  are  located. 
Northeast  of  the  upper  shaft  are  several  more  prospecting  holes  and 
shafts,  one  of  them  50  feet  deep  and  sunk  to  the  sulphurets.  In  all 
these  openings  the  vein  is  found  of  a  uniform  character,  but  differs 
somewhat  in  size.  While  at  the  top  it  is  generally  narrow  and  split  up 
into  several  seams,  it  uniformly  becomes  wider  and  more  solid  toward 
the  bottom  of  the  shafts.  These  seams  vary  from  6  inches  to  2  feet  in 
width,  and  the  average  size  of  the  vein  may  be  put  down  at  2J  feet ;  still, 
the  existence  of  other  similar  seams  outside  of  this  fissure  is  evident 
by  the  croppings  to  its  right  and  left.  It  is  curious  that  the  vein  was 
in  many  places  quite  unproductive  in  the  first  6  to  13  feet  from  the  sur- 
face, while  at  that  depth  well-paying  ore  was  always  reached. 

The  general  experience  lias  been  that  the  narrower  the  pay-streak  the 
richer  the  ore.  A' great  deal  of  ore  has  been  taken  from  these  open- 
ings. It  is  very  soft,  consisting  of  a  loose  quartz,  colored  highly  by 
hydrated  oxide  of  iron,  and  associated  with  much  argillaceous  and  talcose 
matter.  The  horses  of  slate,  which  often  occur  in  the  vein,  are  also  to 
some  extent  gold-bearing.  They  are,  however,  not  near  as  rich  as  the 
brown  vein  material,  but  they  cannot  be  well  separated  from  it,  and  are 
to  a  great  extent  permitted  to  go  through  the  mill.  The  ore  is  so  soft 
and  easily  mined  that,  if  the  vein  happens  to  be  wide  in  his  front,  a 
man  can  easily  take  out  two  tons  per  day ;  the  general  average,  how- 
ever, is  a  little  over  one  ton  per  day  to  the  hand.  Where  the  sulphuret 
of  iron  has  been  struck  it  is  found  to  constitute  from  20  to  30  per  cent, 
of  the  ore ;  and  in  the  bottom  of  one  of  the  shafts  is  a  streak  one  foot 
wide,  which  is  almost  nothing  but  pyrites.  Nothing  definite  is  as  yet 
known  in  regard  to  the  average  value  of  these  sulphurets,  but  assays  of 
unconcentrated  samples  have  gone  from  $10  upward,  so  that  the  con- 
centrated material  will  probably  contain  about  $40.  No  attempt  has, 
however,  as  yet  been  made  to  work  these  ores,  and  the  mill  runs  alto- 
gether on  free-gold  ores.  From  the  present  mining  works  an  excellent 
wagon-road  leads  down  the  hill  to  the  mill,  but  should  the  sulphurets 
prove  sufficiently  valuable  to  encourage  the  erection  of  the  proper  re- 
duction works,  these  ought  to  be  located  at  the  point  where  the  vein 
crosses  the  right  fork  of  Big  Bug  Creek.  There  is  a  splendid  mill-site 
at  this  place,  and  the  water  supply  never  fails.  The  vein  could  then  be 
worked  from  a  tunnel  run  in  on  the  vein,  which  would  secure,  if  driven 
in  from  the  level  of  the  creek  at  the  point  under  discussion,  about  300 
feet  of  stoping  ground  above.  The  cost  of  transporting  the  ore  to  the 
mill  could  thus  be  reduced  to  almost  nothing. 

At  present  ten  men  and  a  foreman  are  employed  in  the  mine,  and 
these  supply  the  mill  with  ore  j  but  little  can  be  done  with  this  force  to 
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secure  reserves.  Miaiag  and  trausporting  the  ore  to  the  mill  costs  now 
$4  50  per  ton,  and  the  milling,  including  superintendence,  &c.,  costs 
about  as  mucli  more.  A  detailed  statement  of  the  cost  of  labor  and 
material  will  be  found  further  on. 

The  Big  Bug  Mill  has  ten  stamps,  and  copper  plates  inside  and  out- 
side tbe  mortars.  Those  outside  are  arranged  step-like,  nearest  to  the 
discharge ;  from  these  the  pulp  runs  over  an  inclined  plane,  about  14 
feet  long,  and  also  covered  with  plates.  Outside  of  the  building  the 
pulp  runs  first  into  vats,  where  the  heavier  portion  settles  and  the  rest 
goes  into  the  creek.  There  is  also  an  arrastra  in  the*  mill,  in  which  part 
of  the  tailings  caught  in  the  vats  are  ground  over,  and  a  little  more 
gold  is  thus  extracted.  The  whole  is  run  by  steam  The  arrangement 
of  the  mill  does  not  suit  the  ore.  While  it  contains  from  $20  to  $25  per 
ton  in  gold,  only  a  little  over  one-half  of  that  amount,  as  I  was  informed, 
about  $14  on  an  average,  is  saved.  The.  gold  is  very  fine,  and  mostly 
in  the  form  of  thin  scales.  This,  of  course,  floats  easilj^ ;  and,  to  make 
things  worse,  the  talcose  and  argillaceous  matter  in  tbe  ore  still  more, 
prevents  the  contact  of  the  gold  with  the  copper  plates.  It  has  been 
attempted  to  remedy  this  somewhat  by  using  a  great  amount  of  water 
in  the  batteries,  and  a  little  more  gold  has  thus  actually  been  obtained ; 
but  at  the  same  time  this  rush  must  necessarily  also  carry  oft*  much 
gold,  and  by  panning  the  tailings  this  can  easily  be  seen  to  be  so.  The 
proper  way  to  work  the  ore  would  be  to  use  little  water  in  the  batteries, 
and  amalgamate  in  pans ;  but  the  owners  hesitate  to  buy  pans  now,  and 
prefer  to  work  on  in  the  present  manner  until  they  are  enabled  to  erect 
sulphuret  reduction  works  and  remove  the  mill  to  the  i>oint  mentioned 
above. 

The  mill  employs  four  men  and  a  foreman,  who  is  also  a  machinist, 
and  reduces  from  11  to  13  tons  in  twenty-four  hours.  The  softness  of 
the  ore  would  permit  the  reduction  of  a  much  greater  amount  of  ore  in 
that  time,  but  this  rate  has  been  found  to  be  the  most  economical  for 
vield. 

Cost  of  labor  and  material  at  Big  Bug. — ^Miners,  per  day,  $2  50,  and 
board  ;  mill-men,  including  engineers,  $2  50  per  day,  and  board  ;  board, 
per  day,  per  hand,  $1 ;  foreman,  per  month,  $100 ;  lumber,  per  mille,  $55  j 
wood,  per  cord,  %^ ;  wrought  iron,  per  pound,  10  to  18  cents ;  cast  iron,  12 
tol4cents;  qaicksilver,perpound,75to80cents;  corn,  per  pound,  7  cents. 
It  costs  about  $1  per  daj^  to  feed  a  horse  or  mule  in  the  stable ;  and  this 
must  be  done,  though  the  pasturage  in  the  whole  district  is  unsurpassed, 
on  account  of  the  Apaches.  The  daily  expenses  of  the  mill  and  mine  are 
from  $1)0  to  $100,  audit  is  entirely  due  to  the  very  economical  manage- 
ment of  Mr.  L.  C.  Gray,  that  the  enterprise,  in  spite  of  the  surround- 
ing difficulties,  is  a  financial  success.  The  mill  has,  as  far  as  I  am  in- 
formed, only  stopped  twice  during  last  year,  both  times  a  short 
while  only,  and  on  account  of  the  extraordinary  drought. 

The  Galena  is  a  large  contact  vein  between  talc-slate  and  syenite, 
about  two  miles  northwest  of  the  mill.  It  strikes  noitheast  and  south- 
west, and  dips  steeply  southeast.  There  are  three  shafts  sunk  on  this 
vein,  of,  respectively,  lt)5,  60,  and  50  feet,  all  located  within  a  distance 
of  300  feet.  The  ore  at  the  surface  is  an  iron-stained  quartz,  350  tons 
of  which  yielded  $10  50  per  ton.  The  ore  in  depth  is  quartz,  contain- 
ing a  mixture  of  sulphuret  of  iron,  copper,  zinc,  and  lead.  The  snl- 
phurets  of  75  tons  of  this  ore  were  concentrated  to  14  tons,  and  I  am 
informed  that  these  assayed  $580  per  ton.  This  is  certainly  an  extraor- 
dinarily high  yield,  and  at  that  rate  this  5-foot  vein  must  be  considered 
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a  fortune.   Nevertheless,  it  is  not  worked  now,  for  want  of  proper  appa- 
ratus to  beneficiate  the  sulphurets. 

The  Pine-Tree  is  a  large  quartz  vein,  in  syenite  and  slate,  west  of 
the  foregoing.  Tlie  croppings  are  from  2  to  10  feet  wide,  but  it  is  so 
little  oj)ened  that  it  is  impossible  to  form  an  opinion  as  to  its  value. 

The  Dividend  vein  seems  to  be  a  continuation  of  the  Galena.  It  is 
in  line  with  it;  lies,  like  it,  between  syenite  and  talc,  and  dips  south- 
east. The  (piartz,  however,  looks  white,  and  rather  dense  and  barren, 
though  it  contains  a  good  many  iron-stained  seams.  There  are  two 
shafts  on  it,  one  30  and  the  other  40  feet  deep.  No  sulphurets  have  as 
yet  been  struck  in  them.  Sixty  tons  of  the  surface  ore  were  worked 
four  yeurs  ago,  which  yielded  $20  per  ton,  not  sufficient,  in  those  days, 
to  pay  for  working,  especially  as  all  the  ore  has  to  be- blasted.  There 
is  also  a  tunnel  driven  in  on  this  vein  from  the  valley  below,  which  is 
50  feet  in,  and  struck  sulphurets  of  iron  and  lead.  The  vein  is  here 
only  i^  feet  wide. 

The  ore  from  all  these  veins,  and  the  following  ones,  would  have  to 
be  transported  to  Big  Bug  Creek,  to  work  it,  and  this,  together  with  the 
fact  that  it  would  have  to  be  blasted,  leaves  it  doubtful  whether  it 
would  ])ay  for  working  at  the  present  time. 

The  Ticonderoga  is  a  noted  vein,. the  ore  being  unusually  rich.  The 
vein  strikes  like  all  others,  dips  southeast,  and  is  IJ  to  4  feet  wide.  It 
occurs  in  syenite,  and  has  a  thin  casing  of  talc-slate  on  the  hanging 
wall.  There  is  an  open  cut  and  a  tunnel  on  it.  In  the  latter  the  vein 
was  lost,  but  it  was  found  again  in  a  shaft,  sunk  from  the  tunnel  floor 
to  a  depth  of  35  feet.  The  quartz  remaining  in  sight  in  tlie  tunnel  is 
brown  and  porous,  and  shows  fine  free  gold  in  places.  A  four-stamp 
mill,  witli  a  thunderbolt  crusher,  four  arrastras,  Jind  a  Hendy  concen- 
trator, all  driven  by  steam,  was  erected  at  the  mouth  of  the  tunnel,  in 
a  most  unfortunate  locality,  as  there  is  a  sufficiency  of  water  for  only 
one  month  in  the  year.  The  ore  worked  in  it  is  reported  to  have  yielded 
$100  per  ton.  The  mine  and  mill  have  changed  owners  lately,  and  Mr. 
Herbert  Bowers,  the  present  owner,  intends  to  remove  the  mill  to  the 
Agua  Frio,  four  miles  distant,  and  to  resume  work  on  the  vein. 

The  Independence  is  probably  the  northeast  continuation  of  the  last- 
described  vein.  It  shows  quartz  croppings  7  feet  wide,  on  which  two 
shafts  of,  respectively,  10  and  30  feet  deep,  have  been  sunk.  In  the  latter, 
the  quartz  is  divided  by  a  horse  of  slate  into  two.  parts,  of  IJ  and  4 
feet  in  width.  Most  of  the  quartz  is  dense  and  barren-looking,  but 
there  occur  porous  spots  here  and  there.  Two  and  a  half  tons  of  the 
ore  worked  in  an  arrastra  yielded  $55  per  ton. 

The  Chaparral  and  Oversight  are  two  veins,  both  slightly  opened,  in 
the  neighborhood.  The  last-named  was  discovered  last  summer,  and 
t«vo  small  shafts  have  been  sunk  on  it,  which  show  7  feet  of  quartz. 
This  vein  dips  much  flatter  than  the  other  lodes  of  the  district,  not 
over  5GO,  and  lies  entirely  in  metamorphic  slate.  The  ore  contains  slight 
copper  stains,  and  prospects  well  in  gold.  It  is  intended  to  transport  it 
to  the  Agua  Frio,  two  and  a  half  miles  distant,  for  reduction.  A  sample 
sent  to  San  Francisco  for  assay  yielded  $100  per  ton. 

The  Agua  Frio,  in  this  neighborhood,  is  quite  a  considerable  stream, 
and  all  accounts  agree  that  in  the  driest  season  it  will  furnish  130  inches 
of  water.  It  is  intended  to  drive  the  machinery  to  be  erected  on  this 
stream  by  a  water-wheel. 

There  are  several  other  mining  districts  in  the  vicinity  of  Prescott, 
which  I  could  not  visit ;  but  those  described  are  the  representative  ones, 
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and  convey  an  accurate  idea  of  the  character  of  the  mineral  depasits  of 
this  region. 

Silver  3lountaini9  a  district  fifteen  miles  southeast  from  the  Bradshaw 
Mountain,  which  contains  some  large  veins  carrying  silver  ores,  none  of 
which  are  now  worked. 

Fine  Qrovej  an  old  district  at  the  foot  of  the  Bradshaw,  contains  gold 
veins,  which  are  not  worked  now. 

The  old  Bradshatc  district^  in  Black  Caiion,  has  already  been  men- 
tioned in  the  preceding  pages. 

The  Leihy  copper  mines,  between  Prescott  and  Skull  Valley,  contain 
rich  decomposed  copper  ores  and  native  copper,  but  are  not  worked. 

The  United  States  mine,  a  galena  vein  carrying  silver,  is  in  the  same 
neighborhood.  There  were  three  shafts  sunk  on  this  vein,  of,  respect- 
ively, 40,  60,  and  15  feet  in  depth.  The  vein  dips  45^  southeast,  and 
strikes  northeast  and  southwest.  The  ores  found  in  it  are  carbonates 
of  lead  and  galena.  The  bullion  smelted  from  this  ore  assays,  accord- 
ing to  a  certificate  of  the  San  Francisco  assaying  and  refining  works, 
$114  28  in  silver. 

Walnut  Grove  district,  northeast  of  Wickenburg  and  southwest  of 
the  Bradshaw  Mountain,  on  the  Hassyampa,  contains  some  rich  veins, 
at  least  one  of  which  is  now  worked  profitably.  This  is  the  Rainbow,  a 
vein  rerported  to  be  4  feet  wide,  and  containing  ore  which  yields  $100  per 
ton.  There  is  an  incline  of  20  feet  in  depth  on  it,  and  a  tunnel  is  being 
run  toward  it,  which  at  last  accounts  was  in  80  feet,  but  had  not  reached 
the  vein.  The  ore  is  worked  in  arrastras.  No  sulphates  have  as  yet 
been  found  in  the  openings.  Wood  and  water  are  abundant  in  this 
district. 

The  placers  at  Antelope  Hill,  south  of  the  Bradshaw  Mountain,  which 
caused  such  an  excitement  in  1864,  and  have  been  worked  more  or  less 
ever  since,  were  last  year  worked  by  only  a  few  Mexicans.  The  gravel 
has  to  be  "  dry- washed,"  as  it  is  on  top  of  the  hill  and  no  water  near  it. 
It  is  undoubtedly  the  product  of  local  disintegration,  and  the  gold  must 
come  from  veins  on  the  spot.  This  assertion,  in  view  of  its  former  great 
abundance,  may  seem  strange  to  those  who  are  not  aware  of  the  im- 
mense erosion  and  denudation  which  at  a  remote  period,  and  under 
climatic  conditions  entirely  different  from  the  present,  must  have  taken 
place  all  over  the  Territory  of  Arizona,  but  it  is  difticult  to  explain  this 
singular  occurrence  otherwise.  Lately,  public  and  private  advices  from 
the  Prescott  region  are  filled  with  glowing  accounts  of  the  discovery  of 
a  remarkably  rich  silver  lode,  a  short  distance  southwest  of  the  Brad- 
shaw Mountain,  and  the  equanimity  of  the  good  citizens  of  Prescott 
seems  to  be  considerably  disturbed  by  the  excitement  resultant  from  it. 
The  vein  is  called  the  Tiger,  is  said  to  be  4  feet  wide  and  extraordina- 
rily rich,  the  ore  assaying  as  high  as  $1,500  per  ton.  No  details  in 
regard  to  the  discovery  are  known  at  the  date  of  this  writing,  but  all 
accounts  agree  as  to  the  richness  of  the  lead. 

Martinez  district. — The  mines  of  this  district,  more  familiarly  known 
as  the  Date  Creek  mines,  were  discovered  early  in  the  spring  of  1870. 
They  are  situated  twenty  miles  northwest  of  Wickenburg,  in  a  southerly 
spur  of  the  Martinez  Mountains.  The  surrounding  mesas  are  an  excel- 
lent grazing  country,  but  wood  is  scarce,  small  mesquite  and  palo  verde, 
with  some  scrub-oak  and  a  few  cotton  woods  on  the  creek,  being  the  only 
trees  visible  as  far  as  the  eye  can  reach.  Martinez  Creek,  northeast  of 
the  mines,  furnishes  water  enough  for  arrastra  and  stamp  mill  purposes. 
The  Apache  Mojaves,  who  roam  over  this  country,  were  peaceable  at ' 
the  time  of  my  visit. 
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The  country  rock  of  the  district  is  a  coarse  granite,  in  which  occasional 
dikes  of  greenstone  and  greenstone  shate  occur.  It  is  full  of  veins,  some 
of  which  contain  porous,  iron-stained  quartz,  likely  to  contain  gold,  but 
the  majority  of  the  lexids  are  composed  of  dense  white  quartz.  Very 
little  work  is  done  in  the  district.  It  is  confined  in  almost  all  cases  to  the 
sinking  of  a  few  prospect-holes  on  the  leads,  which,  according  to  the 
district  laws,  are  sufficient  to  hold  the  claims  for  one  year.  The  excite- 
ment which  broke  out  in  the  neighborhood  upon  the  discovery  of  the 
district  was  principally  due  to  the  Mayflower,  which  showed  much  free 
gold  in  the  croppings. 

The  Mayflower  location,  2,000  feet  long,  is  owned  by  Mr.  Harris  and 
others,  who  discovered  it  in  May,  1870.  The  granite  has  a  finer  grain 
in  the  vicinity  of  the  vein,  which  is  situated  on  the  side  of  a  mountain 
spur  about  125  feet  above  the  mesa  to  the  south  of  it.  The  vein  strikes 
northwest  and  southeast,  and  dips  about  45^  northeast.  This  strike,  it 
will  be  noticed,  is  exactly  at  right  angles  to  that  of  all  the  lodes  in  the 
difi'erent  disti'icts  of  the  Sierra  Prieta.  The  croppings  of  this  lode  are  in 
most  places  porous  and  promising,  and  its  width  in  the  crosscut  is  a 
little  over  4  feet.  A  little  shaft,  about  8  feet  deej),  was  sunk  in  it,  which 
struck  hard,  white,  barren-looking  quartz.  Still,  there  is  coarse  gold 
visible  in  this  in  some  spots.  Four  tons  of  the  croppings  were  worked 
in  an  arrastra  erected  on  Martinez  Creek,  about  two  miles  distant,  and 
yielded  $105  per  ton.  Some  60  or  70  tons  of  the  ore  were  transported 
over  a  new  road,  fifteen  miles  long,  to  Wickeuburg,  and  worked  in  the 
Hinton  mill,  and  the  result  of  this  crushing,  I  am  told,  was  very  unsatis- 
factory, the  amalgam  containing  much  iron  and  very  little  gold.  One 
reason  of  this  is  undoubtedly  the  fact  that  the  mill  was  run  for  the  first 
time,  after  having  been  idle  for  along  time. 

The  Queen  of  Palmyra  is  a  lode  parallel  and  below  the  Mayflower. 
Specimens  of  the  ore  assay  $52  in  gold,  and  show  carbonates  of  copper. 

The  Martinez  is  located  on  the  northeast  slope  of  the  same  hill  on 
which  the  foregoing  are  located.  *  It  is  4  to  G  feet  wide,  and  a  shaft  10 
feet  deep  is  sunk  on  it.  The  rock  prospects  well,  but  shows  sulphurets 
of  iron  already  nt  this  small  depth.  There  is  a  spring  within  two  hun- 
dred yards  of  this  vein. 

The  Date  Creek  or  Gnome  is  two  hundred  yards  west  of  the  former, 
on  the  same  slope,  but  higher  up.  It  is  3  to  4  feet  wide,  and  carries 
similar  ore  to  that  of  the  Martinez. 

Real  del  Monte,  one  mile  west  of  Mayflower,  and  only  one-half  mile 
from  Martinez  Creek.  It  is  15  to  18  inches  wide,  has  slate  casings,  and 
carries  the  best-looking  ore  in  the  district,  showing  much  free  gold. 
Two  specimens  from  this  vein  have  assayed,  the  one  $251*,  the  other 
over  $600  per  ton. 

The  Montezuma  is  half  way  between  Camp  Date  Creek  and  Colora- 
ber's  ranch,  in  granite.  It  strikes  east  and  west,  and  dips  steeply  to 
the  north.  It  is  a  large  vein,  being  8  feet  wide,  and  the  quartz  is  dense 
and  iron-stained  on  the  surface.    There  is  little  work  done  on  it. 

The  Cornucopia.  This  large  vein  is  situated  three  miles  south-south- 
west from  Camp  Date  Creek,  near  a  spring,  and  in  a  depression  of  the 
ridge,  between  two  high  peaks.  The  croppings  pi-otrude  8  to  10  feet 
above  the  surface,  and  form  a  high  wall  for  twelve  to  fifteen  hundred 
feet.  The  quartz  is  dense  and  contains  sulphurets  at  the  very  top. 
Specimens  are  reported  to  assay  $42  per  ton. 

The  Buena  Vista  is  a  vein  2  feet  wide,  situated  one  mile  southwest  of 
Camp  Date  Creek ;  it  strikes  northeast  and  southwest,  and  dips  north- 
west.   The  quartz  is  very  porous,  and  verj'  much  iron-stained,  and  assays 
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of  specimens  from  this  lode  liave^yieldecl  as  high  as  8250.    There  are 
no  developments  on  the  vein. 

The  Zuiii,  a  lately  discovered  silver  vein,  six  miles  northwest  of  Camp 
Date  Creek,  is  2  to  3  feet  wide,  and  cames  galena,  copper  pyrites,  and 
fahlore.  The  ore  assays  very  high,  but  there  is  no  work  done  on  the 
vein  yet.  This  vein  is  not  in  Martinez  district  proper,  and  was  discov- 
ered, on  a  scout  for  Indians,  by  a  military  detachment  from  the  post. 

The  developments  of  the  Date  Creek  mines  ate  not  sufficient  to  justify 
an  opinion  as  to  their  value.  At  the  same  time,  it  is  but  fair  to  say 
that,  to  within  a  month  or  two,  it  was  impossible  for  a  white  man  to  stay 
in  these  mountains,  the  Indians  being  then  intensely  hostile.  At  the 
time  of  my  visit  seven  miners  were  employed  on  the  Mayflower,  and 
several  Mexican  pack-trains  and  wagons  were  engaged  transporting  ore 
t  J  Wickenburg  for  reduction. 

Wickeiihurg  district — This  is  by  far  the  most  important  district  in 
Arizona  at  the  present  time,  and  yields  alone  about  one-half  of  the 
yearly  gold  product  of  the  Territory.  It  is  at  the  same  time  a  single 
mine  which  supplies  all  this  gold,  in  spite  of  the  most  serious  draw- 
back^ which,  outside  of  the  mine  itself,  can  embarrass  a  mining  enter- 
prise. This  mine  is  the  Vulture.  The  Vulture  lode  was  discovered  by 
Henry  Wickenburg,  a  German,  who,  with  a  few  companions,  pros- 
pected in  this  neighborhood  in  the  fall  of  1863.  The  distance  from  the 
vein  to  the  H^ssyampa  is  fourteen  miles,  and  there  is  no  water  in  its 
vicinity.  The  party  had  been  without  water  for  some  time,  and  were 
\rell  nigh  discouraged;  so  that  when  this  monstrous  hill  of  quartz  was 
discovered  the  weary  prospectors  did  not  even  care  to  go  to  the  trouble 
of  examining  it.  Mr.  Wickenburg,  however,  did  so,  and  posted  his 
notice  at  once.  The  actual  discoverer  of  this  valuable  property  has  not 
had  much  benefit  of  his  good  fortune.  Like  nine-tenths  of  our  mining 
pioneers,  whose  energy  brought  to  the  world's  notice  the  hidden  treas^ 
ures  of  what  was  then  a  wilderness,  Mr.  Wickenburg  lives  now,  if  not 
in  needy  circumstances,  at  least  provided  with  less  than  an  average 
share  of  worldly  goods,  near  the  town  of  Wickenburg,  where  he  owns 
a  small  farm. 

The  Vulture  is  located  fourteen  miles  southwest  of  Wickenburg  and 
of  Vulture  City,  the  place  where  the  company's  reduction  works  have 
been  erected.  The  country  for  a  great  distance  in  all  directions  around 
the  mine  is  entirely  underlain  by  quartzites,  which  are  evidently  all 
metamorphosed  sandstones.  They  are  mostly  very  highly  colored  by 
oxide  of  iron,  dense,  hard,  and  exhibit  little  .trace  of  stratification  in 
most  localities,  while  at  others  it  is  quite  plain,  the  rocks  running  north- 
east and  southwest.  The  immediate  zone,  however,  in  which  the  Vul- 
ture lode  lies  is  one  of  talc-slate,  which  is  four  hundred  yards  wide. 
The  body  or  bodies  of  gold  quartz  lie  in  about  the  middle  of  this  belt, 
and  strike  and  dip  parallel  to  tlie  stratification  of  the  slates,  which  runs 
a  little  north  of  west,  and  dips  north-northeast  45^.  In  the  lowest 
levels,  however,  the  veins  show  a  tendency  to  assume  a  steeper  dip. 

The  croppings  of  this  remarkable  lode  rise  80  feet  above  the  level  of 
the  mesa,  at  their  foot,  and  form  quite  a  hill  for  themselves.  The  hill 
on  which  they  occur  is  450  feet  long  on  the  line  of  the  strike  of  the  vein, 
and  250  feet  across  its  base.  Eighty-five  feet  in  width  of  this  is  vein- 
matter,  which  lies  between  well  defined  walls,  showing  clay  selvedges  in 
plaees.  These  become  more  distinct  in  depth,  when,  at  the  lowest  level, 
a  seam  of  grayish-black  clay,  10  inches  thick,  overlies  the  vein.  These 
croppings  at  the  surface  show  gold  everywhere ;  but  there  are  here  four 
distinct  quartz-layers  which  are  richer  than  the  remainder,  and  the  ore 

H.  Ex.  10 17 


258       MINING    STATISTICS    WEST    OF   THE   kOCKY   MOUNTAINS. 

from  which  is  now  transported  to  the  company's  mill,  while  the  rest, 
which  does  not  bear  the  high  cost  of  transportation,  is  laid  aside  and 
piled  up  at  the  mine  for  future  use.  Of  this  latter  ore  there  are  outside 
of  and  in  sight  in  the  mine  at  least  160,000  tons ;  all  of  which  may  be 
safely  called  twelve-dollar  ore.  The  richer  portions  mentioned  above 
have  the  following  widths : 

Feet. 

The  '*  Red  "  or  "  Front  vein  " 12 

The  "  Middle  vein  " 6 

The  "  Blue  vein" : .       9 

The  "  Black  vein'' : 5 

Total  width  of  rich  ore  in  the  croppings .     32 

These  are  not  mined,  but  quarried,  all  above  the  level  of  the  mouth  of 
the  main  shaft  being  taken  down  together.  Even  in  the  talc-slate 
horses,  between  the  pay-quartz,  is  gold,  as  I  have  satisfied  myself  by 
panning  when  on  i;he  spot.  This  slate  is  in  many  plaxjes  full  of  square 
cavities,  partly  filled  with  soft  brown  hydrated  oxide  of  iron,  evidently 
the  result  of  decomposition  of  crystalized  iron  pyrites.  But  there  are 
also  numerous  small  quartz-seams,  from  an  inch  to  one  foot  thick,  both 
in  the  horses  and  even  outside  of  what  are  considered  the  walls  of  the 
lode,  at  the  surface,  which  contain  much  gold. 

A  short  distance  below  the  level  of  the  mesa  there  is  suddenly  a  fault 
in  the  vein,  or  rather  in  the  four  splits  of  the  vein,  as  appearing  on  top ; 
the  part  above  this  line  being  thrown  a  considerable  distance  to  the 
south.  The  "  Black  vein"  runs  into  the  "  Blue  vein"  before  this  fault 
is  reached ;  the  "  Middle  vein  "  loses  itself  in  the  "  Front  vein,"  between 
the  70-foot  and  165-foot  levels,  and  the  ''  Blue "  and  "  Front  veins"  ap- 
proach close  to,  and  finally  run  into  each  other  a  short  distance  below 
the  165-foot  level.  Here  the  dip  of  the  vein  becomes  somewhat  steeper, 
the  distance  between  the  walls  is  diminished,  and  at  the  240-foot  level 
the  thickness  of  the  vein  is  47  feet.  The  richest  ore  lies  here  nearest  to 
the  walls. 

The  reserves  in  the  upper  levels  are  not  as  rich  as  the  ore  taken  out 
heretofore,  still  an  immense  amount  of  fifteen-dollar  ore  may  be  taken 
from  them  with  some  assorting.  The  vein  contracts  at  the  eastern  line 
of  the  claim  now  worked,  and  widens  out  towards  the  western  line;  but 
here  the  quartz  becomes  nearly  barren. 

The  Vulture  Company  owns  500  feet  on  the  original  location,  but  the 
present  mining  works  are  altogether  located  within  300  feet  on  the 
course  of  the  vein.  When  the  present  company  took  hold  of  the  mine 
it  was  in  a  very  bad  condition,  not  even  the  most  common  rules  of  min- 
ing engineering  having  been  followed  in  the  planning  and  execution  of 
the  work,  and  only  during  the  last  year  or  two  have  the  works  under 
ground  been  systematized  and  laid  out  with  a  view  to  permanent  pros- 
ecution of  the  work.  Whims  are  still  employed  to  raise  the  ore  from 
the  lower  levels,  and  the  absence  of  water  has  rendered  the  introduction 
of  pumps  unnecessary.  At  the  time  of  my  visit  the  lowest  level  reached 
was  245  feet,  and  the  ore  was  here  as  free  from  sulphurets  as  it  had 
been  njear  the  surface ;  i.  e.,  it  contained  from  1  to  1 J  per  cent.  The  ore 
sent  to  the  mill  is  not  permitted  to  contain  less  than  $25  per  ton,  and 
much  of  it  yields  over  830.  A  gi*eat  deal  of  this  is  taken  from  the 
quarry  on  top,  but  the  richest  ore  has  lately  been  struck  in  the  lowest 
levels,  where  assays  of  ore  from  the  incline  below  the  240-foot  level  yield 
over  800  per  ton.    Mr.  Peter  Taylor,  the  mining  captain,  writes  in  a  late 


CONDITION   OF  MINING   INDUSTRY — ARIZONA.  259 

• 

communication :  '*  Since  you  were  here,  I  drove  the  lower  incline  and 
struck  a  fine  body  of  ore,  which  belongs  to  the  '  Front  vein ;'  it  is  very 
much  decomposed,  and  much  easier  extracted  than  the  quartz  above. 
I  have  drifted  east  on  the  body,  and  am  now  in  50  feet,  at  which 
point  there  is  still  fine  ore  in  the  face  of.  the  drift.  The  streak  of 
this  rich  pay-ore  Jies  between  two  perpendicular  seams,  and  is  13  feet 
wide.  I  have  extracted  and  shipped  to  the  mill  unassorted  400  tons, 
which  have  ^ven  fine  results.  I  am  now  sinking  a  winze  on  this  body, 
and  it  is  still  improving.''  Some  very  showy  specimens  have  been  ex- 
tracted from  the  body  referred  to  in  the  above,  and  thp  latest  develop- 
ments in  the  winze  show  extraordinary  richness  of  the  quartz  throughout. 

Seventy  tons  of  quartz  are  forwarded  daily  by  mule  teams  from  the 
mine  to  the  mill,  fourteen  miles,  at  a  cost  of  §8  per  ton  by  contract. 
The  Hassyampa  is  the  only  stream  in  the  vicinity,  and  not  even  a  spring 
is  nearer  to  the  mine.  An  enormous  cost  of  transportation  is  thus 
forced  unto  the  enterprise,  and  the  bulk  of  the  ore  is  at  present  entirely 
useless.  It  is  proposed,  therefore,  to  bring  the  water  from  the  Hassy- 
ampa to  the  mill  in  pipes.  There  are  no  natural  difficulties  in  the  way 
of  accomplishing  this,  but  it  will  require  a  heavy  outlay  for  the  dam  and 
the  pipes,  and  will  probably  not  cost  less  than  $180,000.  Still,  even  at 
this  figure,  the  saving  on  transportation  alone  will  repay  the  outlay  in  a 
little  over  a  year,  not  to  mention  the  vastly-increased  amount  of  quartz 
which  will  then  be  available.  It  is  also  proposed  to  enlarge  the  forty- 
stamp  mill,  after  its  removal  to  the  mine  by  the  addition  of  sixty  stamps, 
all  of  which  can  undoubtedly  be  easily  supplied  with  ore.  The  mill  at 
Vulture  City,  one  mile  above  the  town  of  Wickenburg  on  the  Hassyampa 
Eiver,  contains  an  eighty-horse-power  engine,  a  Blake's  crusher,  40  re- 
volving stamps  of  G50  pounds  each,  copper  plates  and  blankets,  and 
eight  of  Hendy's  concentrators.  It  is  in  excellent  running  order,  and 
crushes  from  G6  to  70  tons  daily,  stopping  only  during  the  day-time  on 
Sundays  to  clean  up.  The  stamps  have  10  inches  lift,  and  the  best  re- 
sults are  claimed  to  be  obtained  by  running  them  at  the  rate  of  Go 
strokes  per  minute.  The  concentrators  dress  the  sulphurets,  of  which 
there  are  not  more  than  1^  per  cent.,  up  to  15  per  cent,  only,  and  these 
are  separately  preserved  outside  of  the  mill  for  future  beneficiation, 
there  being  no  apparatus  on  hand  at  present  to  work  them.  Diflfereut 
assays  at  various  times  of  the  tailings  concentrated  to  the  percentage  in 
sulphurets  mentioned  have  yielded  from  $25  to  $91,  while  entirely  pure 
sulphurets  assay  $350  per  ton.  The  sluice-tailings  assay  $5  per  ton,  and 
are  also  thrown  up  below  the  mill  to  be  worked  over  in  the  future. 
There  are  between  75,000  and  80,000  tons  of  tailings  thus  saved,  at  least 
0,000  tons  of  which  contain  partly  concentrated  sulphurets.  Four  as- 
says of  average  samples  of  these  sulphurets  concentrated  during  two 
succeeding  weeks  gave  $75  and  $78  per  ton  for  the  first  week,  and  $42  50 
and  $45  50  for  the  next.  Besides  the  large  mill  building,  Mr.  B.  Sexton, 
the  efficient  manager  of  the  company,  has  erected  a  large  office,  store- 
house, assay-office,  containing  retort  and  melting  furnaces,  bofirding- 
house,  sleeping  apartments,  and  the  necessary  outbuildings,  all  of  adobe 
and  with  shingle  roofs,  at  Vulture  City,  and  a  store,  office,  dwelling- 
house,  and  other  necessary  buildings  at  the  mine,  all  substantially  con- 
structed of  stone.  The  company  also  cultivate  a  garden  of  12  acres  in 
the  Hassyampa  bottom,  a  short  distance  below  the  mill,  in  which  they 
raise  all  the  vegetables  required  in  their  large  boarding-house.  The 
cooks  are  Chinese,  the  only  celestials  which  the  writer  met  with  in  Ari- 
zona, except  one  in  Arizona  City,  who  keeps  the  only  hotel  in  that  town. 

One  hundred  and  two  men  were  employed  at  the  mine,  and  twenty- 
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four  at  the  mill,  onelialf  of  the  latter  wheeling  quartz.  Twelve  to  thir- 
teen more  are  employed,  some  of  whom  work  on  the  ranch,  and  the  re- 
mainder are  mechanics.  The  common  wages  are  $70  per  month,  and 
board  is  deducted  at  $1  per  day.  Wood  is  scarce  in  tlie  vicinity,  and 
costs  about  $8  delivered  at  the  mill. 

The  cost  for  working  one  ton  of  ore  in  the  fall  of  1870,  taken  on  an 
average  during  one  month,  was,  according  to  data  kindly  furnished  by 
the  superintendent,  as  follows : 

Per  ton. 

For  mining •. $4  12 

For  milling 2  81 

For  hauling 8  00 

Total  expense 14  93 


About  2,000  feet  of  extension  are  taken  up  on  the  Vulture  lode,  800 
of  which  are  owned  by  the  Vulture  Company.  None  of  these  extension 
claims  were,  however,  worked  in  1870.  Lately  the  papers  report  that 
parties  have  commenced  working  one  of  the  claims,  and  that  the  ore  is 
to  be  crushed  in  the  Hinton  ten-stamp  mill  at  Wickenburg. 

The  road  between  Wickenburg  and  the  Vulture  mine  was  formerly 
very  dangerous  on  account  of  the  Apaches.  Many  attacks  were  made 
by  them  not  many  3  ears  ago  on  men  and  teams,  and  generally  the  whites 
were  the  losers  in  life  and  property.  Lately,  however,  the  Indians  have 
kept  quiet  in  this  region,  except  in  the  immediate  vicinity  of  Wicken- 
burg, where  they  have  stolen  horses  and  cattle  several  times  during 
last  year. 

Unexplored  region, — Yavapai  is  by  far  the  largest  county  in  Arizona, 
and  not  more  than  one-quarter  of  its  area  has  been  explored.  That  part 
of  the  remainder  which  is  known  to  contain  the  precious  metals,  the 
country  south  of  the  Mogollon  range,  the  Sierra  Blanca  and  Sierra  Pi- 
naleiio,  have  been  occasionally  traveled  over  by  strong  military  parties, 
and  a  few  posts  have  lately  been  established  there.  One  or  two  pros- 
pecting parties  have  also  ventured  into  this  country,  but  were  com- 
pelled soon  to  retrace  their  steps,  the  Apaches,  whose  stronghold  this 
region  is,  harassing  and  annoying  them  continually.  No  permanent 
foothold  has  been  gained  by  the  whites  upon  this  country,  but  those 
who  have  returned  from  there  report  gold  placers  northeast  of  the  Four 
Peaks,  situated  in  the  Sierra  Pinaleuo,  forty  miles  from  Camp  McDowell. 
They  also  report  that  the  country  is  well  watered  and  wooded  through- 
out, from  the  Ton  to  Basin  to  the  Mogollon  range  and  east  of  there.  In 
the  Pinal  Mountains  enormous  silver  lodes  are  claimed  to  have  been 
discovered  by  a  party  who  went  to  that  country  from  McDowell  in  No- 
vember, 1870,  and  specimens  of  the  ore  were  shown  to  me  at  Wicken- 
burg. The  ore  was  fahlore  and  copper-silver  glance,  and  if  the  re- 
ported size  of  the  vein,  50  feet,  is  not  greatly  exaggerated,  this  region 
will  probably  soon  be  invaded  by  large  numbers  of  miners.  The  most 
important  discovery,  however,  especially  in  regard  to  the  thirty-second 
parallel  railroad,  is  that  of  coal  in  the  southern  foothills  of  the  Sierra 
Blanca«  General  Stoneman's  party,  who  had  traveled  through  that 
country,  brought  specimens  of  this  coal  to  Tucson,  where  some  of  the 
members  of  the  party  showed  them  to  me.  It  is  a  highly  bituminous 
coal  and  seems  to  be  free  from  iron  pyrites,  if  examined  closely  under 
the  glass.  The  bed  is  reported  to  be  of  workable  size,  and,  according  to 
all  accounts,  must  occur  in  the  true  coal  measures. 
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Beds  of  lignite  are  known  to  exist  in  the  more  recent  strata  of  the 
northern  and  northeastern  plateau,  but  the  quality  of  the  coal  and  the 
size  of  the  seams  appear  to  give  little  satisfaction, 

MOJAVE  COUNTY.      . 

This  county  lies  along  the  Colorado  River,  between  Bill  Williams's 
Fork  on  the  south  and  a  line  drawn  east  from  the  Eoaring  Eapids  on 
the  north,  its  eastern  boundary  being  longitude  113o  20^  Several  min- 
ing districts  have  formerly  been  formed  in  this  county,  but  in  none  of 
them  has  any  work  been  carried  on  for  several  years,  except  in  the  old 
Sacramento,  now  Hualpai  or  Wallapi  district,  which  was  reorganized 
on  the  conclusion  of  peace  with  the  Hualpai  Indians  during  the  summer 
of  1870. 

The  Wauba  Yuma  district — Located  in  the  northern  part  of  the  Aqua- 
rius range,  this  district  is  about  fifty-five  miles  from  the  Colorado  Eiver. 
It  contains  much  pine,  cedar,  and  some  walnut,  and  a  tolerable  supply 
of  water.  Many  locations  were  taken  up  here  before  the  breaking  out 
of  the  southern  portion  of  the  Hualpai  tribe  of  Indians,  and  several 
shafts  were  sunk,  the  deepest  on  the  Pride  of  the  Pines  and  the  Ben. 
Franklin.  These  proved  the  existence  of  true  veina  carrying  gold  and 
silver  in  the  granite,  but  hostilities  commenced  too  soon  to  permit  fur- 
ther development.  In  the  summer  of  1870,  when  the  northern  portion 
of  the  Hualpais  came  into  the  forts,  professing  to  desire  peace  henceforth, 
the  southern  part  of  the  tiibe  refused  to  do  so,  and  they  have,  up  to 
this  time,  continued  their  depredations  along  the  Mojave  road,  thus 
preventing  a  resumption  of  mining. 

Sacramento  or  Hualpai  district — This  is  the  only  mining  district  in 
]Mojave  County  in  which  actual  work  is  carried  on  at  present.  It  is 
situate  on  the  western  slope  of  the  Cerbat  range,  thirty  miles  a  little 
north  of  east  from  Hardy ville  on  the  Colorado  Kiver.  The  range  here 
consists  entirely  of  granite,  syenite,  quartzite,  and  hornblende  slate, 
which  contain  an  abundance  of  quartz  veins,  carrying  lead,  copper, 
gold,  and  silver.  The  Hualpai  Valley,  east  of  the  range,  and  Long 
Valley,  west  of  it,  are  not  wooded,  but  are  thickly  covered  with  grass, 
which  ascends  to  the  highest  ridge  of  the  mountains.  In  the  ravines 
and  gorges  toward  the  top  of  the  ridge  much  cedar,  juniper,  and  nut 
pine  is  found;  and  on  the  east  slope  is  one  large  valley,  which  is  thickly 
covered  with  cedar  down  to  the  level  of  Hualpai  Valley,  and  on  the  side 
of  the  mountain,  facing  north,  timber  grows  in  abundance  from  top  to 
bottom.  This  district  is  also  better  supplied  ^vith  water  than  most  of 
those  along  the  Colorado  River,  nearly  every  gulch  containing  a  spring. 
The  water  is  excellent  until  it  reaches  the  lower  part  of  the  ravines, 
wherQ  it  becomes  alkaline  and  sinks  soon.  There  is  one  small  creek  in 
the  district,  which  contains  running  water  at  all  times  of  the  year, 
except  in  the  very  dryest  seasons,  when  the  water  stands  in  pools  along 
its  bed,  sinking  and  reappearing  for  a  distance,  and  finally  being  lost 
altogether  in  the  sand  below. 

The  first  discoveries  in  this  district  v»  ere  made  in  1864,  and  already 
in  1866  work  had  to  be  suspended  on  account  of  the  hostility  of  the 
Indians,  who  killed  several  miners  and  drove  away  the  rest.  Siilce  the 
late  reorganization  many  of  the  old  leads  have  been  jumped  and  named 
according  to  the  fancy  of  the  claimants.  A  few  of  the  old  locations 
have,  however,  retained  the  old  names,  the  owners  having  been  on  their 
guard  to  at  once  take  the  necessary  steps  to  resecure  their  property  by 
complying  with  the  new  mining  laws.    In  visiting  the  district^  1\\ssn^ 
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examined  only  those  veins  on  whii  li  work  had  been  done  lately,  the 
shafts  of  the  others  being  mostly  iniiccessible  at  the  time. 

The  Noodle  is  a  location  on  a  lai^^^c  quartz  vein,  4  to  G  feet  wide,  which 
crops  out  like  a  wall  above  the  country  rock.  Syenite  forms  the  hang- 
ing, and  quartzite  the  foot  wall.  It  strikes  east  and  west  and  dips 
steeply  north.  Little  has  been  done  on  it,  but  in  a  small  cut  streaks  of 
galena  are  seen,  not  sufficiently  concentrated  on  top  to  encourage  nauch 
work.    A  good  spring  is  close  to  it. 

The  Woodworth,  a  ledge  cropping  from  5  to  12  feet  high  above  the 
surface,  is  located  on  the  main  ridge  of  the  range,  and  has  been  traced 
some  distance  on  both  slopes.  It  strikes  east  and  west  and  dips  north. 
The  croppings  show  galena  all  over.  In  a  prospecting  shaft  6  feet  deep, 
the  vein  is  5  feet  wide  and  shows  two  streaks  of  more  concentrated 
galena,  one  4  to  6  inches  near  the  hanging  wall,  and  the  other  1  foot 
wide  on  the  foot  wall.  It  lies  in  flne-giained  syenite  and  is  easily  fol- 
lowed for  a  long  distance  toward  the  Hualpai  Valley.  There  is  plenty 
of 'timber  all  around  it. 

The  Alcran,  one  of  the  veins  discovered  during  the  first  occapation 
of  the  district,  has  had  considerable  work  done  upon  it.  The  vein 
stands  very  nearly  vertical  in  syenite,  strikes  east  and  west  and  is  best 
exposed  on  the  eastern  slope  of  the  mountain.  The  shaft  sunk  on  it  is 
partly  filled  up,  and  only  for  a  distance  of  35  feet  preserved  so  that  the 
size  and  character  of  the  vein  are  plainly  visible.  It  is  here  3^  feet 
wide,  and  contains  above  quartz  with  carbonate  of  lead,  much  iron 
stained  and  containing  gold.  Lower  down  a  solid  mixture  of  galena 
and  dark  zincblende  occupies  the  fissure.  The  mouth  of  the  shaft  is 
from  1,G00  to  1,800  feet  above  the  Hualpai  Valley.  The  neighborhood 
is  heavily  wooded,  but  water  is  one-half  mile  distant.  The  location  is 
within  two  miles  of  the  line  of  the  thirty-fifth  parallel  railroad. 

The  Hancock  or  Buckeye  is  also  a  vein  originally  discovered  in  18G4, 
and  abandoned  in  18GG.  This  is  a  small  vein,  being  only  4  to  8  inches 
wide.  It  stands  vertical  in  syenite,  strikes  east  and  west  across  the 
main  ridge,  and  has  been  followed  and  opened  by  prospecting  holes  for 
some  distance  on  both  slopes.  It  contains  copper-silver  glance,  galena, 
and  malachite,  the  former  predominating,  and  assays  high  in  silver. 
The  mineral  is  so  concentrated  that  it  would  probably  pay  to  mine  and 
ship  the  ore,  but  it  is  proposed  to  use  it  with  galena  in  smelting  fur- 
naces to  be  erected  below.    The  location  comprises  1,800  feet. 

The  Savage,  a  contact  vein  between  greenstone  porphyry  on  the  foot 
wall  and  syenite  in  the  hanging  walls,  is  located  on  the  south  side  of  one 
of  the  western  spurs  of  the  main  ridge  of  the  mountain.  Like  the  por- 
phyry dike,  which  cuts  through  the  syenite,  it  runs  east  and  west  and 
dips  north.  In  a  prospect  hole  G  feet  deep  the  vein  is  seen  to  be  2  feet 
wide.  The  croppings  are  a  soft  brown  quartzy  material,  and  immedi- 
ately below  the  surface  the  crevice  is  filled  with  a  mixture  of  carbonate 
of  lead  and  bunches  of  undecomposed  galena.  This  ore  is  sufficiently 
concentrated  to  be  at  once  available  for  the  furnace.  It  contains  suffi- 
cient oxide  of  iron,  argillaceous  matter,  and  quartz,  to  form  a  good 
slag.    Location  l,400i  feet. 

The  Orphan  Boy  is  a  ledge  running  along  the  lower  side  of  the  por- 
phyry dike  just  mentioned.  It  is  little  opened,  but  shows  streaks  of 
galena  and  carbonate  of  lead  in  the  croppings  and  prospect  holes;  Lo- 
cation, 1,400  feet. 

The  Union  is  the  most  important  vein  of  the  district.  It  is,  like  the 
foregoing,  a  contact  vein,  porphyry  forming  the  hanging  and  syenite 
the  foot  wall ;  but  is  lower  down  the  hill.    It  also  strikes  and  dips  con- 
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formable  to  all  the  others  in  the  district.  The  vein  is  from  G  to  12  feet 
wide  and  crops  out  boldly  above  the  surface.  There  iis  a  shaft,  13  feet 
deep,  sunk  on  it  near  a  small  ravine  crossing  it,  and  an  open  cut  has 
lately  been  commenced  from  the  ravine  toward  the  shaft.  In  both 
these  openings  a  large  solid  body  of  galena  is  exposed,  tlie  greater  por- 
tion of  which  is  pure.  The  part  of  the  vein  near  the  foot  wall  contains 
an  admixture  of  some  copper  pyrites,  and  near  the  hanging  wall  is  a 
narrow  band  in  the  coarse-grained  galena,  which  is  finely  crystalline 
and  assays  very  high  in  silver.  There  is  no  gangue  whatever  in  this 
bod^^  of  ore.  The  coarsely  crystalline  portion  of  it  assays  60  per  cent, 
lead,  $18  per  ton  silver,  and  $8  gold;  the  rest  is  zinc,  copper,  sulphur, 
and  some  iron ;  the  fine-grained  band  referred  to  above  has  yielded  in 
three  assays,  respectively,  $131,  $152,  and  $253  per  ton  in  silver,  but 
such  ore  is  limited  in  quantity. 

The  Union  is  one  of  the  veins  discovered  several  years  ago ;  and  work 
has  been  resumed  on  it  during  last  summer.  If  properly  worked  it  must 
prove  a  fortune  to  its  owners — the  ore  sui^ply  being  apparently 
unlimited. 

There  is  a  large  spring  in  the  ravine  immediately  by  the  side  of  the 
shaft;  and  in  the  shaft  itself  is  much  water.  Plenty  of  timber  for 
mining  and  smelting  purposes  is  in  a  radius  of  three  miles  from  the 
mine,  but  the  best  timber  for  coal  is  higher  north,  in  the  Cerbat  Range, 
and  in  the  next  mountain  chain  to  the  southeast. 

Some  2,000  feet  are  claimed  in  the  original  location  of  this  lode,  over 
1,400  feet  of  which  are  owned  by  one  man.  There  are  several  exten- 
sions unopened. 

The  Bismarck,  immediately  above  the  first  spring  in  the  big  caEion 
directly  east  of  Union  Pass,  is  slightly  opened  and  shows  about  IJ  foot 
of  quartz,  through  which  much  galena  is  scattered,  and  10  inches  of 
solid  carbonate  of  lead  and  fine-grained  galena.  It  runs  east  and  west, 
like  all  the  others.    Location,  1,400  feet. 

The  Antietam  is  a  copper  lode  3  feet  wide,  about  five  miles  north  of 
the  foregoing.  The  ore  is  very  rich  in  copper,  and  carries  much  silver 
and  a  little  gold.  A  shaft  40  feet  deep  has  been  sunk  on  it  formerly, 
but  work  has  not  yet  been  resumed. 

The  Blue  Bell,  Darby,  Daniel  Webster,  and  many  others,  are  locations 
formerly  made,  on  some  of  which  considerable  work  has  been  done. 
They  all  contain  gold  and  silver,  but  have  not  been  reopened  as  yet. 

The  Sacramento  district  is  better  situated,  in  regard  to  water  and  fuel, 
than  most  of  the  Colorado  River  districts,  while  as  to  cost  of  transport- 
ation it  far  surpasses  the  mining  districts  of  Middle  Arizona.  Ore  can 
be  shipped  to  Cottonwood  Island,  on  the  Colorado  River,  for  from  $15 
to  $20  per  ton,  and  from  that  point  to  San  Francisco,  by  water,  for  $20. 
This  is,  of  course,  still  high  freight,  but  by  smelting  the  ores  into  pig- 
lead^  in  which  the  silver  will  bo  found  concentrated,  before  shipping, 
mining  in  this  district  can  well  bear  it.  Miners'  wages  are  from  $00  to 
$75  per  month  and  board. 

The  veins  of  the  Sacramento  district  strike  and  dip  diflerent  from 
those  of  the  Sierra  Prieta,  and  have  a  different  character,  a  fact  which 
deserves  to  be  noted  as  probably  referring  them  to  a  different  age.  The 
country  rock  here  contains  no  olivine,  which  is  abundant  in  Middle  Ari- 
zona. I  am  inclined  to  believe  that  the  veins  of  the  Cerbat  Range  are 
the  oldest. 

San  Francisco  district — The  "Black  Mountains,"  described  in  a  former 
part  of  this  chapter,  have  a  small  group  of  hills  running  out  from  them 
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toward  the  southwest,  opposite  Hardyville,  on  the  Colorado  Eiver.    In 
these  hills  the  San  Francisco  district  is  located. 

Several  of  the  lodes  discovered  in  it  raised  a  wild  excitement  at  the 
time  of  their  discovery,  and  the  >'  Moss  lead,''  especially,  contributed 
much  to  this  when  it  became  known  that  several  hundred  pounds  of 
the  croppings  sent  to  San  Francisco  had  yielded  at  the  rate  of  several 
thousand  dollars  in  gold  per  ton.  At  present  not  a  single  vein  is  worked 
here. 

The  Moss  lead  is  a  large  quartz  vein  in  gray  felspathic  porphyry, 
running  northeast  and  southwest,  and  dipping  70^  southeast.  The  out- 
crop of  this  remarkable  ledge  stands  like  a  wall  above  the  country  rock; 
is  12  to  30  feet  wide,  and  can  be  followed  with  the  eve  for  more  than  a 
mile.  Much  work  has  been  done  here  in  tunnels  and  shafts  with  a  view 
to  strike  the  vein  at  a  little  over  100  feet  below  the  croppings ;  but  the 
tunnel  has  never  struck  the  vein,  and  only  one  of  the  shafts  has  reached 
it.  In  its  bottom  is  said  to  be  good  ore.  The  tunneling  works,  as  well 
as  one  of  the  shafts,  are  remarkable  specimens  of  mining  engineering, 
such  as  have  ruined  many  other  mining  enterprises,  besides  the  one 
under  discussion,  in  the  West.  The  tunnel  was  started  in  from  a  ravine 
below  the  foot  wall  of  the  vein,  and  run  for  a  long  distance  obliquely 
toward  it,  so  that  it  might  have  reached  the  vein,  if  continued  in  that  di- 
rection, in  about  2,000  feet;  while,  if  the  direction  had  been  taken  from  the 
start  at  right  angles  to  the  vein,  the  distance  to  be  traversed  would  not 
have  been  more  than  300  feet.  After  having  driven  the  tunnel  far  into 
the  porphyry  in  the  direction  indicated,  the  second  mistake  was  made  by 
coming  back  some  30  feet  from  the  end  of  this  drift  and  starting  another 
one  in  its  left  side  at  right  angles  to  the  former  direction,  instead  of  ob- 
liquely and  at  right  angles  to  the  vein.  This  has  never  reached  the 
vein,  but  an  air-shaft,  the  top  of  which  is  close  to  the  hanging  wall  of 
the  vein,  vshows  the  tunnel  face  to  be  close  to  it.  A  winze  is  sunk  in 
the  first  tunnel  and  one  in  the  drift  at  right  angles  to  it,  for  what  pur- 
lM)se  cannot  be  imagined,  as  the  vein  dips  away  from  the  tunnels.  Many 
crosscuts  in  the  i)orphyry  are  also  made  from  the  tunnel,  partly  run- 
ning parallel  to  the  vein  and  partly  at  right  angles  to  it,  but  none  reach 
it.  One  shaft  is  sunk  in  the  foot  wall  of  the  vein  from  the  surface,  and 
has,  of  course,  never  struck  it ;  while  another  one,  in  the  hanging  wall, 
has,  as  before  mentioned,  reached  it  at  a  depth  of  80  feet.  Whoever 
planned  these  works  must  have  evidently  seen  drawings  of  mining 
works  in  depth,  without  understanding  their  import. 

A  portion  of  the  outcrop  has  been  quarried  and  worked  in  the  mill  of 
the  company  at  Hardyville,  on  the  Colorado,  nine  miles  off.  The  re- 
turns were  not  satisfactory.  The  gold,  though  abundant  and  showy  in 
spots,  seems  to  have  been  badly  distributed.  The  assay  record  at  the 
mill,  at  least,  indicates  this.  The  quartz  is  dense,  slightly  iron-stained, 
and  looks  more  like  a  metamorphosed  sandstone  than  like  gold  quartz.. 
It  contains,  at  the  croppings,  patches  of  heavy  spar  and  felspar.  Never- 
theless, it  cannot  be  said  that  the  working  of  the  vein  has  proved 
against  its  value,  for  the  vein,  beyond  a  single  spot  at  the  croppings, 
has  never  been  worked. 

An  excellent  stone  boarding-house  was  erected  near  the  mine  by  the 
company  ;  also,  the  necessary  blacksmith  shops,  &c. 

The  road  from  the  mine  to  the  mill  leads  down  a  broad  arroyo,  with 
very  sandy  bottom  throughout.  The  mill  buildings,  dwelling-houses, 
assay  office,  carpenter  shop,  &c.,  are  fill  constructed  of  adobe,  and  have 
shingled  roofs,  the  shingles  for  which  had  to  be  brought  many  miles 
from  Central  Arizona.    The  mill  has  ten  stamps,  four  pans,  two  wooden 
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and  one  small  iron  settler,  and  is  run  by  a  30-liorse  power  engine,  which 
also  pumps  the  water  up  into  a  tank  above  the  mill  from  the  Colorado 
Ei\  er.  Although  the  machinery  has  been  idle  for  several  years  it  is 
well  preserved  and  ready  for  use  at  •  the  shortest  notice.  There  is  a 
large  supply  of  firewood  piled  up  at  the  mill. 

The  Southern  Cross  is  a  vein  upon  which  more  work  has  been  done 
than  upon  all  the  others  in  the  district  together.  About  $70,000  has 
been  expended  in  tunneling  and  shafting,  all  of  which  is  well  planned 
and  executed,  but  it  establishes  beyond  a  doubt  that  the  Southern  Cross 
will  never  support  a  prosperous  enterprise.  It  is  located  exactly  west 
of  Beale's  Pass  in  the  Black  Eange,  in  the  same  group  of  hills  as  the 
Moss  lode,  but  one  and  one-half  miles  southeast  of  it.  The  vein  runs* 
northeast  and  southwest,  dips  60^  northwest,  and  is  8  feet  wide.  Several 
side  veins,  like  the  Michigan,  Silver  Witch,  and  Gould  and  Curry,  run  into 
the  main  vein.  The  first-named  of  these  was  1  foot  wide,  and  contained 
a  rich  chimney  of  silver  ore,  75  feet  in  length  and  15  to  20  feet  deep, 
which  has  been  taken  out  and  milled  in  the  Moss  Mill.  The  yield  was 
about  $18  per  ton,  while  the  pulp  assays  were  over  $30.  There  are  five 
long  tunnels,  four  of  which  are  driven  on  the  course  of  the  vein  at  dif- 
ferent levels  below  the  top  of  the  ridge  :  the  fifth,  the  Parson,  is  driven 
at  right  angles  to  the  vein,  and  if  it  had  reached  it,  would  have  tapped 
it  at  500  feet  below  the  outcrop.  The  length  of  the  tunnels  is  as  follows: 
Parson, GOO  feet;  Michigan,  700  feet;  Tom  Paine, 500  feet;  Dodd,  125^feet; 
and  one  without  a  name,  90  feet.  There  are  also  five  shafts  sunk  on  the 
ledge,  of  the  aggregate  depth  of  2G0  feet.  The  vein  is  continuous,  stands 
in  a  light-colored  porphyry  and  consists  of  very  white  quartz  with  baryta, 
felspar,  fluor-spar,  (green  and  violet,)  and  great  masses  of  manganese-spar ; 
it  also  contains  here  and  there  manganese  in  the  form  of  manganite. 
Silver  ores,  containing  gold,  were  found  in  stripes  and  spots  in  the  main 
vein,  but  were  rare,  though  rich  when  found.  The  character  of  the 
gangue  of  this  vein  is  eminently  that  of  a  true  silver  vein,  but  the  occur- 
rence of  the  metal  is  too  rare  and  spotted  to  make  a  continuance  of  the 
work  desirable. 

The  Queen  of  the  Pacific  is  an  extension  of  the  foregoing.  About 
$10,000  have  here  been  expended  in  shafting  and  tunneling,  but  nothing 
different  was  elicited  from  the  experience  in  the  Southern  Cross. 

The  Leland,  five  miles  south  of  the  above,  and  the  Mitchell,  IJ  miles 
from  the  Leland,  are  both  gold  lodes.  Considerable  work  has  been  done 
on  both,  but  unsuccessfully.  The  company  owning  the  latter  erected  a 
mill.  Thunderbolt  crusher,  and  pans,  six  to  eight  miles  from  the  mine  in 
the  Colorado  bottom,  but  the  ore  brought  to  it  gave  unfavorable  results. 
The  abandonment  of  all  these  mines  was  hastened  by  the  outbreak  of 
the  Hualpai  Indians  in  1866. 

Along  Silver  Creek  (the  ravine  in  which  the  road  from  the  Moss  lode 
to  the  Colorado  is  located,  and  which  contains  running  water  at  its  up- 
per end  for  some  distance)  the  ruins  of  Silver  City,  a  once  populous 
town,  are  yet  standing.    There  is  not  a  soul  living  there  at  present. 

PAH-UTE  COUNTY. 

This  county  forms  the  northwestern  corner  of  Arizona  Territory,  and 
is  bounded  by  Mojave  County  on  the  south,  and  by  Yavapai  on  the  east. 
In  this  county  occurs  the  wonderful  "  Great  Caiion  "  of  the  Colorado, 
and  the  hardly  less  sublime  gorges  through  which  the  Diamond  Iliver 
finds  its  way  to  the  Colorado.  In  the  part  of  the  county  which,  if  the 
cession  of  a  portion  to  Nevada  is  to  be  considered  as  final,  remains  with 
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Arizona,  no  mines  are  at  present  known  to  exist.  The  country  is  de- 
scribed by  the  few  explorers  who  have  traversed  it,  as  extremely  barren 
and  desolate,  destitute  alike  of  vegetation  and  water,  except  near  the 
rivers.  On  the  west  bank  of  the  Colorado,  however,  is  a  locality  wbicli 
promises  to  contribute  largely  to  the  product  of  precious  metals. 

JSl  Dorado  district — This  district  lies  immediately  on  the  Colorado 
Eiver,  in  the  low  hills  at  the  base  of  the  Black  Mountains,  which  here 
cross  the  Colorado.  The  porphyries  and  trachytes  of  the  main  ridge 
are  here  accompanied  by  metamorphic  slates  leaning  against  them,  and 
here  on  the  western  slope  of  the  range  occur  a  number  of  veins  con- 
formable in  strike  and  dip  with  the  slates.  The  gangue  of  the  veins  is 
quartz  and  calcspar,  and  there  is  much  slaty  matter  scattered  in  them. 
The  ores  are  horn-silver,  vitreous  silver,  stephanite,  and  fahlore,  associ- 
ated with  ores  of  copper,  antimony,  lead,  and  iron  pyrites.  The  ores 
also  contain  some  gold. 

The  Techatticup  is  the  principal  vein  of  the  district.  It  varies  from 
7  to  9  feet  in  width,  and  the  mineral  is  mostly  distributed  through  the 
lode  in  small  pockets.  The  vein  was  attacked  In  various  places,  and 
sunk  upon  to  a  depth  of  150  feet.  At  the  surface  much  chloride  of  sil- 
ver, averaging  $(jo  to  $70  per  ton,  was  found,  but  with  depth  the  base 
metals  became  more  frequent,  and  the  average  value  of  the  ores  receded 
to  845. 

This  company  erected  a  mill  at  the  Colorado  River,  and  prospered  as 
long  as  the  free  surface  ores  had  to  be  worked.  But  when  the  sulphur- 
ets  and  antimonious  ores  had  to  be  encountered,  the  results  were  unsatis- 
factory'. Roasting  the  ores  preparatory  to  milling  would  obviate  all 
difficulties  in  this  respect,  but  as  yet  no  apparatus  has  been  erected, 
and  the  mill  has  been  idle  during  the  greater  part  of  last  year. 

It  is  reported  that  the  company  intended  to  resume  operations  at  an 
early  day,  and  there  is,  indeed,  no  reason  for  discouragement.  One  of 
Mr.  Stetefeldt's  chloridizing  roasting  furnaces  erected  in  this  district 
would  soon  restore  the  good  name  which  the  mines  here  enjoyed  previ- 
ous to  the  stoppage  of  the  mill. 

There  are  several  other  veins  in  the  district  on  which  work  has  been 
done,  but  none  of  them  have  been  in  operation  during  the  last  year. 

On  the  Rio  Virgen,  not  far  from  its  banks,  and  not  more  than  thirty 
or  forty  miles  from  the  Colorado,  occur  the  immense  deposits  of  solid 
rock  salt,  specimens  of  which  are  distributed  all  over  the  United  States. 
I  was  sorry  not  to  be  able  to  visit  this  interesting  locality.  Several  tons 
of  the  salt  which  I  saw  at  Hardyville  were  entirely  pure,  and  the 
blocks  were  only  covered  with  mud  on  the  outside.  They  were  not 
taken  from  the  main  solid  deposit,  but  gathered  up  around  its  edges, 
where  they  were  scattered  in  the  plain. 

YUMA  COUNTY. 

Lying  south  of  Mojave  County,  and  extending  from  Bill  Williams's 
Fork  to  the  Sonora  line,  and  from  the  Colorado  to  the  southern  contin- 
uation of  the  eastern  line  of  Mojave,  this  county  forms  the  southwest 
corner  of  the  Territory.  It  is  entirely  underlain  by  Quaternary  and  Ter- 
tiary strata,  which  surround  a  great  many  mountain  ranges,  all  running 
northwest  and  southeast,  and  consisting  of  erupted  ix)cks.  With  the 
exception  of  the  Colorado  and  Gila  bottoms,  and  the  first  terraces  above 
them,  the  country  is  nearly  destitute  of  trees,  and  the  great  bulk  of  it 
contains  little  pasturage.  Very  little  water  exists  away  from  the  two 
rivers  and  Bill  Williams's  Fork,  but  the  mountain  chains  are  rich  iik 
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minerals,  and  tlieir  contiguity  to  tlie  Colorado  renders  shipping  of  the 
base-metal  ores  profitable. 

Williams^s  Fork  district, — This  copper  district  contains  perhaps  the 
richest  copper  ores  in  the  world.  It  is  located  twelve  miles  from  the 
Colorado  Kiver  along  both  banks  of  Bill  Williams's  Fork  and  one  hun- 
dred and  eighty  miles  north  of  Arizona  City.  There  is  a  sufficiency  of 
poplar,  mesquite,  and  willow,  in  the  vicinity,  for  smelting  purposes,  and 
plenty  of  water. 

Owing  to  the  low  price  of  copper,  very  little  has  been  done  here  of 
late  years,  and  no  new  developments  have  been  made  since  Mr.  J.  Eoss 
Browne  made  his  report  of  this  district  in  18G8.  To  his  description  of 
the  copper  deposits  of  this  region  I  have  only  to  add  the  following-. 
Protogine,  granite,  syenite,  and  basalt,  witli  red  conglomerates  and  sand- 
stones, are  the  rocks  of  the  district.  The  copper  deposits  have  all  heavy 
gossan  outcrops,  which  have  to  be  sunk  upOn  for  some  distance,  before 
the  decomposed  ores  of  copper  are  reached.  These  are  of  high  grade 
and  of  great  variety,  comprising  almost  all  the  known  kinds.  Of  sul- 
phurets  both  the  gray  and  the  yellow  occur. 

The  Planet,  Eliza,  and  Knowles,  Martin  &  Co.'s  mine  are  the  most 
noted.  Thousands  of  tons  of  high-grade  ore  (above  30  per  cent.)  have 
been  shipped  from  them,  and  many  tons  of  the  lower-grade  ores  have 
been  smelted  in  a  single  smelting,  into  "  black  copper,"  in  the  district, 
and  then  shipped  to  San  Francisco.  At  the  time  of  my  visit  to  Arizona 
only  a  few  men  were  in  the  district  to  watch  the  furnaces  and  other 
V^roperty  of  the  companies,  and  no  work  had  been  done  at  the  mines 
during  the  year. 

At  Empire  Flat,  ten  miles  lower  down  the  river,  and  close  to  it,  occurs 
a  group  of  veins  in  metamorphic  slates  and  granite,  which  are  rather 
peculiar  in  the  arrangement  of  the  ores  they  contain.  They  consist  of 
layers  of  quartz  in  the  vein,  which  carry  gold,  while  the  adjoining  lay- 
ers are  rich  decomposed  ores  of  copper. 

The  Los  Angeles  has  an  iron  cap  of  two  to  three  feet  in  depth,  part 
of  which  contains  gold.  Below  this  occur  nests  of  green,  blue,  black, 
and  red  copper  ores,  sometimes  very  large.  The  brown  ores  between 
these  nests  contain  gold,  sometimes  as  much  as  $300  per  ton.  All  the 
work  done  on  this  vein  is  near  the  surface. 

The  Challenge  contains  less  gold,  but  the  decomposed  copper  ores, 
many  tons  of  which  have  been  shipped,  contain  up  to  40  per  cent,  of 
copper. 

At  Kangaroo  Hill  a  gray  limestone  contains  many  narrow  seams  of 
brown  hydrated  oxide  of  iron  which  carries  gold. 

The  veins  at  Empire  Flat,  containing  gold,  are  mostly  in  talc  and 
clay  slates.  A  record  of  assays  of  ores  from  this  place  was  exhibited  to 
me,  many  of  which  showed  8140  gold  per  ton,  and  some  copper  ores, 
containing  from  23  to  44  per  cent,  of  copper,  yielded  from  $122  to  $170 
per  ton  in  gold.  The  copper  ores  were  shipped  from  the  river  to  San 
Francisco  at  a  cost  of  $18  per  ton,  while  the  hauling  to  the  river  cost  $10. 

La  Paz  distrkt. — A  granite  range  six  miles  northeast  of  the  town  of 
La  Paz  contains  this  district.  The  road  to  it  leads  over  a  hard  mesa, 
and  passes  at  the  so-called  water-tank,  four  miles  from  La  Paz,  an  inter- 
esting locality.  At  this  place  the  bed  of  a  ravine  is  about  25  feet  below 
the  surface  of  the  mesa  and  in  its  sides  a  white  limestone,  striking  north- 
west and  southeast  and  dipping25o  southeast,  is  exposed,  resting  directly 
on  the  granite ;  it  is  14  to  16  feet  thick,  and  the  lower  portion  of  the 
bed  contiuus  fragments  and  seams  of  the  erupted  rock.    It  is  to  be  re- 
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gretted  that  no  fossils  occur  in  this  limestone ;  but  its  lithologieal  char- 
acter refers  it  to  a  recent  epoch. 

Two  miles  farther  east,  on  the  southwest  slope  of  a  bold  ridge,  and 
running  along  it,  occurs  the  Conquest  lode.  A  belt  of  talc-slate,  about 
50  feet  wide,  runs  here  through  syenite  in  a  northwest  and  southeast  di- 
rection, dipping  20^  northeast  into  the  hill.  In  it  occur  seams  of  quartz, 
sometimes  running  apart  from  each  other  and  parallel,  and  then  joming 
again,  but  the  main  direction  is  always  parallel  to  the  slates.  This 
quartz  is  in  places  surprisingly  rich  in  gold.  The  southeast  end  of  the 
claim  is  about  275  feet  above  the  bottom  of  the  ravine.  Progressing 
from  here  toward  the  other  end  of  the  claim,  the  following  work  has 
been  done  on  it : 

The  discovery -hole,  10  feet  deep  at  this  end,  shows  three  seams  of  quartz 
of  respectively  2  feet,  1  foot,  and  6  inches  width,  with  horses  of  slate  be- 
tween, making  the  whole  width  of  the  vein  at  this  point  about  7  feet.  The 
quartz  is  mostly  dense  and  white  here,  only  the  middle  seam  being  porous 
and  iron-stained.  The  next  opening  is  30  feet  to  the  northwest,  G  feet  deep, 
and  shows  the  same  arrangement  of  the  seams.  One  hundred  feet  far- 
ther are  three  small  shafts,  exposing  the  same  character  of  the  vein.  In 
the  open  cut  and  15-foot  incline,  and  a  10-foot  incline  met  with  further 
on,  iron-stained  quartz  in  many  small  seams  is  seen,  and  some  spurs  join 
the  vein,  coming  in  at  right  angles  from  the  hanging  wall.  Next,  in  an 
incline  45  feet  deep,  the  vein  is  G  feet  thick,  and,  for  the  first  time,  solid, 
iron-stained,  and  containing  visible  free  gold.  An  open  cut  exposes  the 
vein  from  here  for  30  feet ;  another  one,  20  feet  long,  is  a  short  distance 
farther  on ;  and  here  the  vein  is  much  scattered  again,  but  the  ore  is 
very  rich.  The  main  work  on  the  vein,  two  very  large  open  cuts  and  a 
shaVt  70  feet  deep,  are  next  reached.  The  vein-matter  is  scattered  here 
over  a  width  of  30  feet ;  but  much  free  gold  can  be  seen  in  the  quartz 
seams.  Here  the  zone  of  slate  makes  a  sudden  turn  more  to  west  and 
is  not  much  opened  below"  this  point.  In  the  last-mentioned  open  cuts 
and  shafts  spots  of  the  size  of  a  fist  and  larger  are  seen  in  the  quartz 
and  the  slates,  entirely  filled  with  soft  pulverulent  hydrated  oxide  of 
iron,  which  prospects  exceedingly  rich  in  coarse,  free  gold;  it  is  worth 
$19  per  ounce.  At  least  1,200  feet  of  the  1,G00  feet  located  are  more 
or  less  opened,  and  the  ore  so  far  has  been  found  good.  It  is  the  inten- 
tion of  the  owner  to  tap  the  vein  by  a  tunnel  which,  with  a  length  of 
150  feet,  would  strike  the  lode  at  least  200  feet  below  the  croppings. 
There  is  much  ore  taken  out  from  this  vein  and  ready  for  reduction ;  but 
so  far  no  machinery  has  been  erected. 

The  Constantia  is  six  miles  southeast  of  the  foregoing.  The  trail,  as 
long  as  it  crosses  the  main  mountain,  leads  over  syenite  and  talc-slate ; 
but  as  soon  as  it  descends  to  the  lower  foot-hills  on  the  east  it  strikes 
greenstone  and  metamorphic  slates,  all  running  northeast  and  south- 
west. In  a  belt  of  talc-slate  lies  the  Constantia.  It  is  an  enormous 
vein,  the  croppings  of  which  are  seen  for  over  1,000  feet.  For  that  dis- 
tance it  is  from  30  to  50  feet  wide,  but  at  both  ends  it  becomes  much 
narrower  and  finally  disappears.  The  vein  dips  25^  southeast.  Much 
of  this  quartz  vein  is  porous  and  highly  iron-stained,  and  in  one  of  these 
softer  layers  a  shaft  50  feet  deep  has  been  sunk.  There  are  from  20  to 
30  tons  of  ore  on  the  dump  which  shows  free  gold  occasionally.  Some 
of  the  quartz  was  formerly  worked  in  arrastras  at  Tyson's  wells,  about 
four  miles  to  the  east,  where  the  nearest  water  is  found  in  a  deep  well, 
and  the  result  is  reported  to  have  been  a  yield  of  from  $20  to  $35  per 
ton.  But  nothing  has  been  done  on  the  vein  for  several  years. 
Farther  to  the  southeast,  near  the  road  to  Wickenburg,  many  veins 
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containing  lead  and  copper  were  located  several  years  ago ;  and  some  of 
them  were  opened  by  shafts  and  tunnels,  but  none  of  them  have  been  in 
operation  during  the  last  two  years. 

The  gold  placers  in  the  vicinity  of  La  Paz,  which  extend  over  an  area 
of  at  least  twenty  miles  in  all  directions,  deserve  some  notice.  A  very 
good  history  of  them  is  given  in  J.  Eoss  Browne's  report  of  1'8G8,  and  it 
remains  only  at  the  present  time  to  say  a  few  words  as  to  their  probable 
origin.  They  are  undoubtedly  of  local  origin.  The  syenite  and  the 
metamorphic  slates  contain  many  large  quartz  veins,  but  the  almost 
incredible  number  of  small  gash- veins  in  the  slates  and  greenstone  have 
probably  furnished  most  of  the  gold.  The  gravel  is  not  rounded,  like 
fragments  of  stone  exposed  to  the  action  of  running  water  for  a  long 
time,  but  angular  and  sharp-edged.  There  is  very  little  earth  mixed 
with  it  on  the  sides  of  the  gulches  and  none  in  the  ravines  themselves. 
The  gravel  is  never  deep,  hardly  exceeding  a  depth  of  5  feet. 

There  being  no  water  in  the  vicinity,  nor  in  such  a  position  that  it 
could  be  brought  to  the  placers,  the  gold  has  been  so  far  extracted  by 
dry-washing.  A  machine  constructed  for  that  purpose  was  in  operation 
in  some  of  the  gulches  during  last  year,  but  it  had  lately  been  moved 
from  the  place  where  it  was  known  to  have  been  at  work,  and  I  could, 
therefore,  not  witness  the  operation.  The  results  reached  with  it  are 
claimed  to  be  very  satisfactory.  As  only  the  coarse  gold  can  be  got 
by  dry-washing,  these  placers  must  be  still  far  from  being  exhausted, 
though  they  have  been  worked  over  to  a  great  extent.  The  amounts 
taken  out  formerly  per  hand  per  day  are  reported  fabulously  high,  but 
much  more  gold  remains  now,  though  for  the  present  inaccessible,  than 
has  ever  been  taken  from  these  diggings. 

Eureka  district' — This  district  is  forty-two  miles  north  of  Arizona 
City  on  the  Colorado  Eiver,  and  the  veins  are  from  one  mile  to  fifteen 
miles  east  of  the  river.  The  district  is  an  old  one,  having  been  organ- 
ized in  18G2.  The  country  rocks  are  granite,  slates,  and  porphyry,  and 
the  veins  are  mostly  contact-veins,  striking  west-southwest  and"  east- 
northeast,  and  dipping  at  an  angle  of  about  45°. 

The  Margarita  is  3  feet  wide  and  has  been  opened  better  than  the 
other  veins  by  numerous  shafts  and  levels.  The  gangue  in  depth  is 
mostly  calcspar  and  quartz,  whicli  carries  argentiferous  galena  contain- 
ing from  S60  to  $100  in  silver.  Much  ore  has  been  shipped  from  this 
vein  to  San  Francisco. 

The  Eosario  is  within  a  short  distance  of  the  river.  The  shaft  is  60 
feet  deep  and  contains  a  2-foot  vein,  which  carries  mostly  zinc-blende 
containing  $7  per  ton  in  silver.  At  other  places  the  same  vein  contains 
galena,  assaying  as  high  as  74  ounces  per  ton  in  silver.  A  tunnel,  now 
in  200  feet,  is  intended  to  strike  the  shaft  at  300  feet. 

The  Buena  Vista,  Bronze,  and  others  have  also  been  opened  in  this 
district  and  all  of  them  carry  argentiferous  galena.  None  of  these  mines 
were  in  operation  in  1870. 

Across  the  Colorado  at  this  point,  on  the  California  side,  the  same 
belt  of  rocks  appears.  Here  five  or  six  mines  are  opened,  mostly  occur- 
ring in  the  neighborhood  of  trachyte  dikes.  They  contain  galena  with 
iron  pyrites,  and  this  ore  is  both  argentiferous  and  auriferous. 

The  Mammoth  is  a  representative  vein  of  this  kind.  The  shaft  is  80 
feet  deep.  The  arrangement  of  the  ore  in  this  vein  is  rather  peculiar, 
dificrent  minerals  lying  in  slightly  inclined  layers  above  each  other  in 
the  same  vein^  as,  for  instance,  in  the  first  layer,  galena,  the  second,  iron 
pyrites,  the  third,  zinc-blende,  &c.  These  pyrites  yield,  by  assay,  2  ounces 
gold  per  ton,  and  0.77  ounces  silver ;  the  blende,  5.83  ounces  silver ;  the 


270     MINING   STATISTICS   WEST   OF   TiiE   ROCKY   MOUNTAINS. 

galena,  122.47  ounces  silver.    Higber  up  on  the  mountain  the  galena  in 
the  same  lead  is  very  solid  and  contains  57.5  per  cent,  of  lead. 

Mr.  Peabody  worked  another  vein  on  the  same  side  of  the  river,  speci- 
mens from  which  assayed  G1.5  per  cent,  of  lead,  55.5  ounces  silver,  and 
0.17  ounces  gold  per  ton. 

Castle  Dome  district — This  district  is  situated  opposite  a  point  on  the 
Colorado  Eiver,  thirty  miles  above  Arizona  City  and  inland  to  the  east 
about  twenty  miles.  It  was  organized  in  1863  and  1864,  and  some  of  the 
mines  have  been  in  operation  more  or  less  ever  since.  The  district  has 
its  name  from  a  dome-shaped  butte,  which  towers  several  hundred  feet 
above  the  crest  of  the  mountain  chain,  and  is  visible  for  great  distances 
in  all  directions. 

Castle  Dome  district  has  a  very  rugged  surface,  and  the  mines  are  not 
easy  of  access.  Water  is  rather  scarce,  and  wood  is  confined  to  cotton- 
wood,  mesquite,  iron  wood,  and  palo  verde,  the  first  only  near  the  Colo- 
rado, while  the  two  latter  kinds  occur  in  limited  quantity  in  all  the  dry 
washes  and  ravines  from  the  mountains. 

The  Castle  Dome  Mountains  are  an  isolated  range  ninning  northwest 
and  southeast,  and  extending  twenty-five  miles  from  a  point  near  the 
Gila  toward  the  northwest.  The  range  is  entirely  destitute  of  vegeta- 
tion. The  rocks  constituting  it  are  gi^anite.  metamorphic  slates,  basalt, 
and  porphyries ;  the  erupted  rocks  especially  give  to  the  outlines  of  the 
chain  that  ragged  appearance  so  characteristic  to  it. 

Prospecting  in  the  mountains  proper  has  so  far  been  devoid  of  satis- 
factory results.  Exceptional  seams  of  yellow  and  blue  talcose  clays 
are  met  with ;  also  several  large  veins  of  hard,  dense  quartz,  slightly 
tinged  with  oxide  of  iron,  but  they  are  not  auriferous.  One  of  these 
veins  can  be  traced  through  the  mountains  for  several  miles,  having 
withstood  the  action  of  the  elements,  while  the  neighboring  rocks  were 
destroyed  and  washed  away  for  many  feet  in  depth.  This  ledge  is  from 
3  to  20  feet  wide,  strikes  north  40°  west,  and  dips  about  25^  southwest. 
On  one  casing  beautiful  dark  dentritic  forms  are  seen,  and  pieces  of 
this  sometimes  contain  visible  gold;  but  on  the  whole  the  vein  is  barren. 

The  district  was  first  entered  by  Americans  in  1863,  but  old  and  aban- 
doned mines  with  shrubbery  of  many  years'  growth  upon  their  dumps,  a 
well-beaten  trail  to  the  Gila,  piles  of  slag  and  traces  of  ruined  Spanish  fur- 
naces near  that  river,  clearly  demonstrate  that  this  ground  was  known 
and  worked  by  the  Mexicans  prior  to  the  occupation  of  the  country  by 
Americans. 

/The  founders  of  the  district  (as  is  related  by  one  of  them)  labored 
under  the  delusion  that  galena  was  nearly  pure  silver,  and  that  in  the 
possession  of  mines  here  they  had  a  *^big  thing."  They  suffered  from 
want  of  water,  provisions,  and  mining  supplies;  yet  they  worked  here 
during  the  summer  heat,  Sundays  and  nights,  as  well  as  by  day,  sus- 
tained by  the  consciousness  of  being  in  luck.  Ko  efforts  were  made 
to  explore  mines  or  to  extract  ores;  all  their  energies  were  centered 
upon  the  acquisition  of  ground  by  posting  notices  and  complying  with 
the  district  regulations  in  regard  to  work,  &c.  Several  months  elapsed 
before  satisfactory  assays  could  be  obtained,  when  the  mere  word 
^4ead"  destroyed  their  hopes,  and  dispelled  their  bright  illusions  as  the 
splash  of  a  stone  effaces  the  reflection  of  scenery  from  the  face  of  a 
placid  lake.  The  reaction  was  great,  and  the  disappointed  miners  were 
easily  called  away  by  the  reports  from  La  Paz,  Weaver,  and  other 
rich  placers.  Castle  Dome  was  again  a  solitude.  Later,  the  establish- 
ment at  San  Francisco  of  smelting  furnaces  and  lead-works  created  a 
demand  for  lead  ores,  which  again  brought  this  district  into  notice,  and 
veins  here  were  worked  with  varying  success  until  the  opening  of  sim- 
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Jlar  mines  in  California  and  Nevada,  from  being  nearer  at  hand,  diverted 
the  attention  and  money  of  capitalists,  who  had  been  promoting  opera- 
tions down  here.  Many  promising  veins  were  abandoned  for  want  of 
capital.  This  winter  work  lias  been  resumed  on  several  lodes  with 
highly  gratifying  results.  The  books  Of  one  mine,  the  Flora  Temple, 
show  that  the  first  100  tons  of  ore  were  placed  upon  the  dump,  cleaned 
and  ready  for  transportation  at  an  expenditure  of  less  than  $900,  which 
includes  cost  of  tools,  supplies,  and  every  expense  incurred  in  the  dis- 
covery and  opening  of  the  mine.  The  ore  is  an  argentiferous  galena, 
and  assays  63  per  cent,  lead  and  39  ounces  silver  per  ton.  The  mines 
are  perfectly  dry,  no  moisture  having  been  found  at  the  greatest  depth 
yet  reached.  On  the  score  of  security,  economy,  and  facility  for  working, 
the  absence  of  water  underground  amply  compensates  the  trifling  in- 
convenience of  having  to  use  it  from  barrels.  Water  is  hauled  to  the 
mines  from  the  Colorado  River  by  the  teams  employed  in  carrying  ores 
down  to  the  landing.  Fuel  is  abundant  in  the  ravines,  which  are  well 
stocked  with  a  species  of  lignum-vitae,  known  here  as  "irouwood."  The 
country  rock  in  the  small  district  in  which  mines  are  actually  worked 
is  slate  and  granite.  The  most  prominent  lodes  appear  to  be  true 
fissure-veins,  running  north-northwest  and  south-southeast,  dipping  in- 
differently to  east  or  west.  The  principal  characteristic  is  a  gangue  of 
fluor-spar,  tinged  pink  or  green,  and  sometimes  beautifully  crystallized. 

The  Castle  Dome  mine,  now  being  worked  with  great  vigor,  con- 
tains 2,200  feet,  acquired  by  location  and  x)urchase.  One  hundred  and 
sixty  feet  have  been  opened  and  worked  to  the  depth  of  56  feet,  pro- 
ducing some  500  tons  of  shipping  ores.  The  greatest  depth  attained  in 
exploration  is  104  feet.  Surface  explorations  clearly  establish  its  con- 
tinuity. It  is  producing  ores  of  excellent  quality,  assays  of  metal  now 
in  transitu  to  San  Francisco  ranging  from  58  per  cent,  to  69  per  cent, 
lead,  and  $23  to  $190  silver  per  ton. 

This  mine  is  particularly  interesting  from  the  diverse  character  of 
its  contents  and  the  beauty  and  richness  of  many  of  their  combi- 
nations. Sulphurets  and  carbonates,  and  a  half-decomposed  galena, 
dull  in  color  and  exceedingly  rich  in  silver — chemical  composition 
as  yet  unknown — are  generally  selected  for  shipment;  the  poorer 
carbonates  and  sulphurets  being  retained  with  an  ultimate  view  to 
smelting  at  the  mine  or  at  the  Colorado  Eiver.  The  strike  of  the 
vein  is  north  44^  west;  dip,  15°  west.  The  foot-wall  is  a  talcose  slate, 
with  a  x>ink  tint.  The  vein-matter  contains  many  combinations  of  clay, 
talc,  gj^psum,  fluor-spar,  &c.,  of  constantly  varying  color  and  consist- 
ency. The  vein  proper  varies  in  width  from  2  feet  to  8  and  10.  The 
shipping-ore  generally  occurs  in  compact  seams,  from  3  inches  to  2  feet 
in  width,  though  frequently  met  with  in  kidney-formed  masses  in  spar  and 
in  the  argillaceous  and  talcose  vein-matter.  The  expense  of  extracting 
and  cleaning  the  ore  varies  with  the  character  of  the  vein.  The  fol- 
lowing figures  will  be  found  as  nearly  correct  as  it  is  possible  to  give 
them :  - 

Extraction  and  cleaning,  (estimated) $10  00 

Sacks,  per  ton,  (estimated) 2  00 

Freight  to  Colorado  River,  (actual  figures) 10  00 

Freight  to  San  Francisco,  (actual  figures) 15  00 

Lighterage  to  reduction- works,  (actual  figures) 1  50 

Assay  and  incidental,  (estimated) 1  50 

Total  expense  per  ton 40  00 
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The  Buckeye  was  worked  very. profitably  last  spring,  until  the  ap- 
proach of  hot  weather,  by  Messrs.  Butterfield.  Work  has  not  been 
resumed  yet  this  winter,  though  the  mine  shows  plenty  of  ore  and 
invites  labor.    It  is  of  the  same  general  character  as  the  Castle  Dome. 

The  Flora  Temple  was  first  opened  this  winter;  has  three  incline 
shafts  sunk  to  a  depth  of  50  feet,  and  the  necessary  drifts  to  facilitate 
communication  and  ventilation.  From  this  limited  amount  of  work 
(the  stope  remaining  untouched)  150  tons  of  clean  ore  have  been  ex- 
tracted. 

The  Poorman  is  yielding  galena  pf  first-rate  quality,  and  its  owners 
appear  well  satisfied. 

The  Prosperity,  Don  Santiago,  Nonpareil,  and  other  veins,  are  being 
prospected  with'very  promising  results. 

I  am  indebted  for  much  of  the  above  information  to  Mr.  Geo.  Tyng, 
superintendent  of  the  Castle  Dome  mine,  and  to  Mr.  Julius  Sieback,  a 
mining  expert  of  Arizona  City,  who  has  had  much  experience  in  the 
Colorado  River  mines  and  elsewhere. 

The  placers  of  Gila  City. — Some  sixteen  to  eighteen  miles  east  of  Ari- 
zona City,  the  Castle  Dome  range  crosses  the  Gila.  On  the  low  foot- 
hills on  both  sides  of  the  river,  the  valley  of  which  is  here  about  a  mile 
wide,  and  in  all  the  ravines  and  gulches  in  them,  occur  gold  placers. 
They  have  been  worked  for  many  years,  and  although  they  have  been 
worked  over  by  dry-washing  to  a  great  extent,  they  are  still  rich  in  fine 
gold,  which  could  not  be  reclaimed  by  that  process. 

The  main  mountain  range  consists  here  of  granite  and  syenite,  which 
is  traversed  by  greenstone  dikes.  The  foot-hills  consist  altogether  of 
metamoi'phic  slates,  which  contain  a  great  number  of  small  gash-veins 
and  bunches  of  iron-stained  quartz.  As  in  the  case  of  the  La  Paz 
placers,  I  think  that  the  gold  in  the  placers  comes  from  these  slates. 

The  placers  extend  along  both  banks  of  the  Gila  for  ten  or  twelve 
miles,. and  several  small  towns  like  Gila  City,  Los  Flores,  and  Oroville, 
owe  their  origin  to  the  first  gold  excitement.  They  are  now  deserted 
and  only  inhabited  by  a  few  white  men. 

At  Gila  City  a  San  Fi^ncisco  company  has  during  the  last  year 
erected  works  to  pump  the  water  from  the  Gila  up  into  a  reservoir  ou 
top  of  the  highest  foot-hills  in  order  to  work  the  placers  of  the  vicinity 
by  hydraulic  power.  They  use  a  9-inch  pipe  through  which  they  pump 
the  water,  and  their  works  had  just  been  completed  when  1  left  the  Ter- 
ritory. The  first  nin  they  had  made  satisfied  them  of  the  value  of  the 
placers,  and  they  were  eager  to  continue  their  operations. 

The  gold  shown  to  me  was  mostly  coarse,  but  of  very  fine  quality,  be- 
ing worth  $19  75  per  ounce.  I  was  told  that  their  apparatus  for  saving 
the  fine  gold  had  not  been  completed,  but  was  to  be  put  up  soon.  If 
the  gold  left  in  these  placers  is  really  sufficient  to  pay  for  such  an  ex- 
pensive way  of  working  them,  the  field  is  undoubtedly  sufficiently  large 
to  last  for  years. 

At  Los  Flores,  on  the  opposite  side  of  the  river,  a  small  five-stamp 
mill  has  been  at  work  for  a  part  of  the  year  crushing  gold  quartz  from 
some  small  veins  in  the  vicinity.  The  enterprise  seems  to  be  a  success, 
as  an  addition  of  five  stamps  to  the  mill  is  contemplated. 

Most  of  the  placer-mining  in  the  vicinity  is  done  by  Mexicans  and  In- 
dians, and  for  that  reason  it  is  very  difficult  to  get  any  reliable  data  as 
to  their  yield,  unless  the  shipments  of  Wells,  Fargo  &  Co.'s  office  at  Ari- 
zona City  may  be  taken  as  a  criterion.  These  amount  to  little  less  than 
$75,000  during  the  year,  but  much  of  this  comes  undoubtedly  from 
other  sources  in  the  Territory. 
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PIMA  COUNTY. 

This  county  comprises  all  that  territory  in  Arizona  lying  east  of  lon- 
gitude 1130  20',  and  south  of  the  Gila  River.  Next  to  Yavapai  it  is  the 
largest  in  the  Territory.  It  contains  some  of  the  most  fertile  agricul- 
tural lands  in  Arizona,  principally  in  the  bottoms  of  the  Gila  Eiver  and 
its  tributaries,  all  of  which,  however,  require  irrigation.  The  great 
expanse  of  country  to  the  southwest  and  south  of  the  Lower  Gila  is 
barren,  and,  in  fact,  a  continuation  of  the  Sonora  Desert.  The  level  sur- 
face of  the  Tertiary  plains  is  here  only  broken  by  the  appearance  of 
numerous  small  mountain-chains,  the  rugged  outlines  of  which  are  visi- 
ble for  great  distances. 

The  first  mining  in  Arizona  by  Americans  was  done  in  this  county, 
l>ut  before  them  the  Mexicans  had  for  years  extracted  the  precious 
metals  from  these  domains.  Old  mines,  now  mostly  caved  in,  and  the 
remnants  of  ancient  beneficiating  works,  especially  in  the  southeast 
comer  of  the  county,  amply  confirm  the  traditions  of  the  Mexican  pop- 
ulation in  regard  to  this. 

The  Ajo  copper  mines  are  located  sixty  miles  south  of  Kenyon  Sta- 
tion, on  the  Gila  Eiver.  Kenyon  Station  is  one  hundred  and  thirty  miles 
east  of  Arizona  City.  This  makes  a  land  transportation  of  one  hundred 
and  ninety  miles  to  the  Colorado,  over  a  good  natural  road;  the  first 
sixty  miles,  however,  are  entirely  destitute  of  water. 

There  are  several  veins  in  the  district,  all  of  which  occur  in  granite 
and  slate ;  strike  northeast  and  southwest,  and  dip  steeply  to  the  south- 
east. The  principal  vein  contains  solid  peacock  ore  in  a  fissure  2T 
inches  wide.  The  main  shaft  is  150  feet  deep,  and  in  this  water  was 
struck  at  a  depth  of  140  feet,  which  had  to  be  carried  out  on  the  backs 
of  Mexicans.  Several  drifts  and  galleries  were  run  from  this  shaft,  in 
the  majority  of  which  the  body  of  ore  is  much  split  up ;  in  otliers  it  thins 
out  to  mere  thread.  The  longest  level  is  100  feet  in.  In  another  vein  the 
gangue  is  white  quartz,  which  contains  native  copper,  red  oxide,  and 
carbonates.  It  is  18  inches  wide  and  a  shaft  is  sunk  upon  it  to  the  depth 
of  90  feet.  From  this  a  level  is  run  30  feet  from  the  surface,  GO  feet 
long ;  and  another,  45  feet  below  the  surface,  is  driven  in  30  feet.  The 
ore-streak  in  the  vein  is  on  an  average  one  foot  thick.  Water  was  struck 
in  this  shaft  also. 

There  are  several  other  shafts  on  these  veins,  from  20  to  60  feet  deep. 
In  the  latter,  which  is  on  the  first-mentioned  vein,  only  decomposed 
ores,  very  solid  and  rich,  had  been  found. 

There  is  much  mesquite  wood  in  the  neighborhood,  and  water  was 
struck  in  a  ravine,  in  two  wells,  within  20  feet  from  the  surface.  Work 
is  temporarily  suspended  on  these  mines,  and  will  be  resumed  as  soon 
as  the  completion  of  the  South  Pacific  Eailroad,  opposite  this  point,  on 
the  Gila,  will  lessen  transportation.  The  ores  are  extraordinarily  rich 
and  well  fitted  for  concentration  by  a  single  smelting  on  the  spot  into  a 
high-grade  crude  copper. 

The  country  south  of  Tucson,  in  the  neighborhood  of  Tubac,  I  have 
not  visited.  It  was  originally  my  intention  to  pay  a  visit  to  these 
regions  and  report  upon  the  mines  which  had  at  one  time  such  an  ex- 
cellent reputation  and  on  which  so  much  labor  and  treasure  have  been 
expended  in  the  past.  After  waiting  at  Tucson  over  two  weeks  for  an 
escort,  (for  no  part  of  Arizona  is  worse  infested  with  Apaches,  and  a 
small  party  of  white  men  cannot  safely  travel  in  these  regions,)  and 
seeing  no  prospect  of  getting  one  without  waiting  three  or  four  weeks 
longer,  I  concluded  to  turn  north  and  examine  some  other  portions  of 
H.  Ex.  10 18 
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the  Territory.  This  resolution  was  hastened  upon  learning  that  no 
work  whatever  had  been  done  on  those  mines  for  years,  and  upon 
reflection  that,  in  that  case,  I  would  not  be  able  to  see  enough  in,  the 
broken-down  shafts  and  drifts  to  repay  for  the  long  trip.  At  the  same 
time  Mr.  J.  Eoss  Browne,  in  his  report  of  1868,  has  treated  these  mines 
so  fully,  at  a  time  when  there  was  much  more  and  better  opportunity 
for  examining  them,  and  he  has  quoted  such  excellent  authorities  in 
that  report,  that  I  am  fully  satisfied  that  all  has  been  said  in  regard  to 
these  mineral  veins  and  their  development  that  ever  was  learned  by 
working  them.  From  that  report  we  must  conclude  that  this  part  of 
Southern  Arizona  is  full  of  veins,  principally  carrying  tru%  silver  ores, 
which  appear  to  occur  under  the  same  geological  conditions  as  the  sil- 
ver veins  of  Northern  Mexico,  viz,  in  porphyritic  and  granitic  rocks,  or 
as  contact-veins  between  these  eruptive  rocks  and  sedimentary  strata, 
chiefly  limestones. 

Some  of  these  veins  have  been  worked  in  an  exceedingly  extravagant 
Vay.  According  to  the  reports  of  Kuestel,  Pumpelly,  Brunckow,  Schu- 
chardt  and  other  noted  mining  engineers,  it  is  certainly  not  the  fault  of 
the  mineral  deposits  that  they  do  not  support  flourishing  mining  enter- 
prises even  under  the  present  hig:h  cost  of  transportation,  but  entirely 
of  the  management  and  the  hostility  of  the  Indians.  The  South  Pacific 
Eailroad  will  do  away  with  the  Indians  and  high  transportation,  and 
it  remains  to  be  seen  whether  the  future  managers  of  these  mines  will 
have  profited  from  the  dearly-bought  experience  in  mining  all  over  the 
West. 

The  Lee  and  Scott  mine,  about  twelve  miles  due  west  of  Tucson,  has 
been  worked  to  some  extent  to  within  a  year  or  two  ago.  But  although 
this  mine  is  almost  in  sight  of  the  capital  of  Arizona,  the  Apaches  have 
driven  off  and  killed  the  miners,  and  rendered  work  upon  the  lode  im- 
possible. This  vein  contains  a  mixture  of  galena  and  fahlore  very 
rich  in  silver,  the  portion  reduced  on  the  spot  having  yielded  at  the 
rate  of  $125  per  ton.  Governor  A.  P.  K.  Safford,  of  Arizona,  who  has 
lately  visited  the  mine,  says  in  regard  to  it : 

The  course  of  the  lode  is  west-southwest  to  east-northeast ;  near  the  surface  its 
width  is  18  inches.  The  hanging-waU  is  smooth,  hut  the  foot-wall  is  somewhat  broken, 
and  near  it  are  about  6  inches  of  very  concentrated  mineral.  For  the  first  80  feet  in 
the  shaft  the  dip  of  the  vein  is  very  regular  45°,  but  at  this  point  a  large  horse  comes 
in  and  the  ledge  nearly  pinches  out.  Below  this  horse,  which  is  only  a  few  feet  thick, 
the  vein  becomes  much  nearer  perpendicular  and  widens  out.  At  90  feet,  water  in 
small  quantity  wa«  struck,  and  several  feeders  join  the  main  lode.  At  the  bottom  of 
the  shaft,  100  feet  from  the  surface,  the  ledge  is  about  5  feet  wide,  inclosed  in  plain 
walls,  and  the  mineral  seems  well  distributed  through  the  gangue.  The  character  of 
the  ore  is  the  same  as  shown  to  you  (galena  and  fahlore.)  1  could  trace  the  croppings 
for  some  distance  on  the  surface. 

In  this  district  there  are  also  some  very  rich  copper  and  lead  mines  containing  silver, 
several  of  which  have  been  worked  profitably  in  times  past.  But  the  constant  depre- 
dations of  the  Apaches  caused  the  death  of  many  of  the  workmen  and  owners  and 
rendered  it  imx>os8ible  to  keep  any  live  stock  ;  so  work  had  to  be  abandoned.  "  *  » 
Could  we  h;ive  protection  I  am  certain  many  of  these  mines,  as  well  as  a  great  number 
of  those  south  of  here,  could  be  worked  now  to  a  profit. 

The  following  description  of  the  country  in  the  southeast  corner  of 
Arizona  Territory,  between  the  Rio  Salado  or  Salt  River  on  the  north 
and  the  Sierra  Cananea  of  Sonora  on  the  south,  and  between  the  Rio 
Santa  Cruz  on  the  west,  and  the  Sierra  Dragones  and  the  one  hundred 
and  ninth  meridian  of  longitude  on  the  east,  has  been  kindly  furnished 
to  me  by  Lieutenant  John  G.  Bourke  of  the  Third  Cavalry.  This  sketch 
was  compiled  from  notes  collected  during  the  numerous  scouts  of  Troop 
F,  Third  Cavalry,  and  especially  during  tlie  one  made  in  conjunction  with 
the  volunteer  troops  acting  under  the  command  of  Governor  A.  P.  K.  Saf- 
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ford  of  Arizona.  While  absolute  accuracy  cannot  be  expected  of  notes 
so  hastily  taken,  the  sketch  will  nevertheless  give  an  approximately 
correct  idea  of  the  features  and  resources  of  a  region  as  yet  so  little 
known. 

SOUTHEASTERN  ARIZONA. 

In  its  general  features  this  portion  of  Arizona  presents  a  constant 
succession  of  mountain  ranges,  spurs,  and  oftshoots  from  the  great  cen- 
tral chains  of  the  continent.  None  of  these  are  of  very  great  length,  except, 
perhaps,  the  Sierra  Blanca,  but  they  all  obtain  a  considerable  elevation 
above  the  sea-level,  and  being  cut  up  by  deep  cailonsand  gorges  ofier  very 
often  great  obstacles  to  the  construction  of  roads.  Between  these 
sierras  are,  in  general,  to  be  found  level  plains  or  '^  playas,'' covered 
with  a  good  growth  of  the  various  grasses  peculiar  to  the  Southwest, 
and  consequently  well  adapted  to  the  purpose  of  «tock-raising. 

Commencing  on  the  north,  there  is  the  Sierra  Ancha,  otherwise  called 
the  Tonto  Mountains ;  immediately  to  the  south  and  east,  separated  by 
the  Rio  Salado  from  the  former,  the  /Vpache  Mountains,  cut  up  by  cations 
and  ravines,  but  well  watered;  farther  to  the  east,  and  upon  the  other 
side  of  the  liio  San  Carlos,  are  the  Picachos  de  San  Carlos ;  to  the  north, 
and  slightly  to  the  east  the  Sierra  Natanes,  and  farthest  to  the  north 
and  making  an  elbow  to  the  east  and  south,  the  Sierra  Blanca  and  the 
Mogollou  Mountains.  South  of  the  Apache  Mountains,  and  bordering 
close  upon  the  Rio  Gila,  (proceeding  from  west  to  east,)  are  the  Sierra 
Pinal,  Sierra  Mescal,  and  the  Cordillera  Gileua. 

Still  farther  south,  and  bordering  upon  the  left  bank  of  the  Gila,  are 
the  isolated  peaks  called  the  Dos  Narices  or  the  Saddle  Mountains  and 
the  northern  end  of  the  Pinaleiio  and  Mount  Trimble  and  Mount 
Graham.  The  Sierra  Blanca  trends  from  north  to  south  for  the  greater 
portion  of  its  length,  but  the  short  arm  of  this  range  has  a  general 
course  from  east  to  west.  The  Pinal,  Mescal,  and  Cordillera  Gileiia 
cross  the  course  of  the  River  Gila  obliquely,  and  the  San  Catarina,  San 
Pedro,  Pinaleiio  and  some  smaller  ranges  run  also  about  northwest  and 
southeast. 

The  Guachuca  Mountains  and  the  Sierra  San  Jos^  are  upon  the  Sonora 
line,  as  is  also  the  southern  extremity  of  the  Dragoon  Range;  the  only 
other  range  of  importance  is  the  Santa  Rita  in  the  extreme  southern 
portion  of  the  Territory.  It  would  be  impossible  to  form  from  a  sketch 
thus  hurriedly  compiled  any  accurate  view  of  the  general  trend  and 
arrangement  of  these  ranges,  while  the  lack  of  proper  facilities  prevents 
the  completion  of  a  topographical  chart;  yet  as  these  mountains,  in  ad- 
dition to  being  prominent  landmarks,  contain  inexhaustible  mineral 
treasure,  it  has  been  considered  advisaljle  to  give  them  particular  men- 
tion. 

Among  the  "playas''  of  largest  extent  is  the  valley  or  '^playa'^  of  San 
Domingo,  which  extends  on  the  east  well  into  New  Mexico.  It  has  a 
few  streams  of  no  consequence. 

The  country  in  the  vicinity  of  the  capital  is  a  large  plain,  extending 
from  the  San  Catarina  range  on  the  north  to  the  Sierra  Mestenes,  or 
Whetstone  Mountains  on  the  southeast,  and  thence  bearing  away  to  the 
northwest  until  it  runs  into  the  plains  bordering  upon  the  Gila.  The 
last,  but  most  fertile  and  valuable,  is  the  stretch  of  country  from  the 
southern  side  of  the  Sierra  Mestenes  to  the  northern  side  of  the  Sierra 
Guachuca.  Hemmed  in  on  the  west  by  the  little  hills  called  the  Barba- 
comara,  it  unites  at  the  eastern  extremity  of  the  Guachuca  range  with 
a  fertile  valley  now  belonging  to  Sonora,  and  bounded  \5^  \Xxft.^\&\x'is» 
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Giiacbucii  and  Sierra  Cananea  on  the  north  Jind  south  respectively. 
This  is  the  garden  spot  of  Southern  Arizona.  Abundantly  provided 
with  water  by  the  Rio  San  Pedro,  llio  Barbaconiara,  Rio  Cananea,  and 
their  little  affluents,  it  offers  to  the  enterprising  agriculturist  a  field  of 
labor  which  would  undoubtedly  prove  highly  remunerative.  Covered 
with  rich  grasses  all  the  year,  having  an  abundance  of  fine  timber  and 
building-stone  in  the  neighboring  mountains,  it  will  yet  prove  to  be  one 
of  the  richest  districts  of  the  Southwest.  In  this  favored  section  should 
also  be  included  the  valley  of  the  Sonoita  and  the  country  around  Camp 
Crittenden,  w^hich  will,  however,  be  treated  of  under  the  proper  lieacl. 
The  rivers  and  streams  are  the  Gila  and  its  tributaries,  some  of  which, 
however,  sink  before  reaching  the  main  stream. 

The  Gila  rises  in  New  Mexico,  in  the  mountains  north  and  west  of 
Fort  Bayard,  flows  in  a  tortuous  course  to  west  and  somewhat  to  the 
south  until  it  reaches  the  Colorado,  at  or  near  Fort  Yuma.  It  is  a 
very  narrow  stream,  with  a  swift  current,  shallow  during  most  of  the 
year,  but  in  the  rainy  season  vastly-  increasing  its  volume.  Its  banks 
are  mnged  with  cottonwoods,  ash,  and  willows.  Shortly  after  crossing 
the  one  hundred  and  ninth  meridian  it  passes  through  an  abrupt  canon, 
of  no  great  depth,  but  great  beauty ;  another  caiion,  called  the  Grand 
Cafion  of  the  Gila,  is  passed  before  it  meets  the  San  Pedro.  Much  of 
the  region  through  which  it  flows  before  passing  Mount  Trimble  and 
Mount  Graham  shows  decided  evidence  of  volcanic  action,  lava,  basalt, 
obsidian,  and  such  minerals  being  found  everjwhere.  West  of  these 
mountains  the  traces  of  water  are  upon  all  the  hills. 

The  principal  tributaries  are  (in  Arizona)  between  109^  and  11(P 
west,  flowing  in  from  the  north,  the  Natros,  the  Prieto,  the  Bonito,  and 
another  stream  to  the  east  of  the  Bonito,  and  at  present  without  a  name. 
The  San  Domingo  is  supposed  to  join  it  from  the  south,  but  is  an  under- 
ground  stream. 

Between  llOo  and  111^  west  are,  upon  the  north,  the  Rio  San  Carlos 
and  the  Wallen  Creek,  the  latter  an  unimportant  stream ;  upon  the 
south,  the  San  Pedro,  a  river  of  considerable  length  and  consequence 
and  the  Rock  and  Deer  Creek,  these  last  being,  however,  dry  during 
the  greater  part  of  the  year.  Between  lll^  and  113^  west,  upon  the 
north  are  the  stream  called  Mineral  Creek  and  the  Salt  River,  while 
upon  the  south  there  is  the  Santa  Cruz,  which  sinks  before  it  joins.  Of 
these  the  Rio  Salado,  or  Salt  River,  the  San  Pedro,  San  Carlos,  Bonito, 
Prieto,  and  Santa  Cruz,  with  their  tributaries,  will  be  considered.  The 
Rio  Natros  more  properly  belongs  to  New  Mexico.  It  has  one  affluent, 
the  Rio  Azul. 

The  Salado  is  formed  in  the  Mogollon  Mountains,  by  the  junction  of 
two  small  streams;  flows  in  a  general  southwest  direction,  and  empties 
into  the  Gilabetween  112^  and  113o  west  longitude.  Its  main  branch  is  the 
Yerde,  a  considerable  stream,  which  joins  it  from  the  north,  but  is  beyond 
the  limits  of  the  district  here  described.  The  Salt  River  also  has  two 
small  tributaries,  the  Pinto,  (with  its  branch,  the  Pappoose,)  and  the 
Pinal,  both  of  which  rise  in  the  Pinal  Mountains,  and  flow  north,  join- 
ing the  Salado  about  ten  miles  apart. 

Rio  San)Carlos  rises  in  the  Sierra  Blanca  region,  and  after  flowing 
southwest  receives  one  branch,  the  Rio  Alisos,  about  twelve  miles  above 
its  junction  with  the  Gila.  Rio  San  Pedro  is  formed  in  Sonora,  about 
thirty  miles  above  the  American  line,  by  the  confluence  of  two  streams, 
the  Rincon  de  Burro  from  the  east  and  the  Cananea  from  the  west. 
These  little  streams  rise  in  the  mountains  of  the  same  name.  The  San 
Pedro  flows  north -northwest  for  about  one  hundred  and  fifty  miles  and 
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empties  into  the  Gila,  fourteen  miles  beyond  the  point  w  here  it  (the  Sau 
Pedro)  has  received  its  principal  tributary,  the  Aravaypa.  Proceeding 
down  the  stream  from  its  source,  there  are  from  the  east  the  San  Jose,  a 
small  rivulet  from  the  Sierra  Dragones,  Prospect  Creek,  and  finally  the 
Aravaypa.  On  the  west  there  are  one  small  stream  from  the  soutlr  side 
of  the  Sierra  Guachuca,  the  Barbacomora,  and  a  brook  from  the  San  Pedro 
Mountains,  about  seventy  five  miles  from  its  source.  There  are  others, 
but  none  of  permanence  or  importance.  The  San  Pedro  along  the 
longest  part  of  its  course  flows  between  clay  banks,  and  is  very  narrow ; 
its  valley  is  one  of  the  most  beautiful  in  the  Territory,  and  will  be  in 
time  filled  with  a  prosperous  population. 

The  Bonito  rises  in  the  Sierra  Blanca,  flows  south  through  a  wonderful 
canon,  and  pours  its  waters  into  the  Gil^,  about  thirty-five  or  forty  miles 
due  west  of  the  New  Mexican  line ;  it  is  very  narrow,  but  very  swift 
and  of  some  volume.  No  tributaries  of  much  account  join  it,  and  it  is 
about  seventy-five  miles  long.  The  Rio  Prieto,  for  about  twenty -five  or 
thirty  miles  before  entering  the  Gila,  flows  parallel  to  the  Bonito.  Its 
course  beyond  that  is  more  to  the  southwest.  It  always  contains  a  great 
deal  of  water,  but  the  streams  flowing  into  it  are  of  little  volume.  The 
Santa  Cruz  rises  in  a  spur  of  the  Sierra  Guachuca,  flows  south  into  Sonora 
until  it  reaches  the  town  of  Santa  Cruz,  where  it  bends  to  the  west,  and 
after  flowing  in  this  direction  about  thirty  miles  turns  north-northwest, 
passing  over  the  line  into  Arizona.  It  sinks  just  below  Tucson,  and 
its  waters  are  supposed  to  reach  the  Gila  near  Maricopa  Wells.  The 
principal  tributary  of  this  river  is  the  Sonoita,  coming  in  on  the  east ; 
there  are  also  one  or  two  affluents  from  the  Sierra  Guachuca.  The  entire 
valley  of  the  Santa  Cruz  is  very  fertile,  producing  in  great  abundance 
nearly  all  the  vegetables  found  in  the  Middle  States.  Barley  is  the  prin- 
cipal cereal. 

The  future  prosperity  of  this  section  will  be  mainly  dependent  upon 
two  sources,  mining  and  stock-raising.  The  indications  of  gold,  silver, 
copper,  iron,  lead,  and  manganese  can  be  observed  in  every  mountain,  the 
Sierra  Guachuca  being  especially  rich  in  the  first  three.  Silver  and  gold, 
iron  and  manganese  undoubtedly  exist  in  ^reat  abundance  in  the  ele- 
vated country  bordering  upon  the  Bonito  and  Prieto.  A  large  silver  lead 
has  been  discovered  in  the  hills  back  of  the  village  of  Tres  Alamos, 
while  tradition  has  it  the  Caiion  de  Oro,  in  the  San  Catarina,  contains 
a  valuable  mine  formerly  worked  by  the  Jesuit  fathers  and  by  them 
abandoned  on  account  of  Indian  depredations.  Nearly  all  the  valuable 
building  stones  are  found.  Granite,  porphyry,  and  sandstone  are  in 
nearly  all  the  mountains.  Sulphate  of  lime,  in  the  form  of  alabaster  and 
gypsum,  is  met  with  in  great  quantity  in  the  Aravaypa  Canon,  while 
a  valuable  quarry  of  hard  limestone  exists  near  Camp  Grant  on  the 
San  Pedro,  and  an  abundance  of  it  is  known  to  occur  in  the  Sierra 
Blanca.  The  hilly  country  appears  in  general  to  be  adapted -to  the  rear- 
ing of  sheep,  while  the  less  elevated  portions  could  again,  as  formerly,  be 
divided  into  large  ranches  for  beef-cattle  and  horses.  It  is  said  that  a 
generation  ago,  before  the  occupation  of  the  country  by  the  American 
forces,  large  droves  and  herds  of  mustangs  and  wild  cattle  were  raised 
in  the  valley  of  the  San  Pedro  and  the  Barbacomara,  but  the  constant 
incursions  of  the  Apaches  have  since  occasioned  the  abandonment  of 
most  of  the  ranches.  The  great  number  of  deserted  corrals  and  houses 
affords  ample  and  melancholy  evidence  that  the  Government  has  com- 
pletely ignored  the  interests  and  advancement  of  this  portion  of  its  ter- 
ritory. The  soil,  though  nearly  always  requiring  irrigation,  yields  an 
abundant  return  for  the  labor  bestowed  upon  it,  and  such  is  the  ^euisl 
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nature  of  the  climate  that  two  crops  of  vegetables  can  without  difficulty 
be  obtained  ever^^  year.  The  only  obstacle  to  the  prosperity  of  the  coun- 
try, as  far  as  natural  resources  are  concerned,  is  the  lack  of  wood,  yet  this 
want  is  more  apparent  than  real.  In  the  Sierra  Guachuca,  San  Jos(^, 
Pinal,  and  upon  the  Santa  Rita  and  portions  of  the  San  Catarina  Moun- 
tains, plenty  of  fine  pine  timber  is  procurable,  a  large  saw-mill  being  now 
in  successful  operation  near  the  Sonoita  settlement.  The  southern 
boundary  of  the  '^pine  belt"  of  Arizona  crosses  the  northern  slope  of 
the  Apache  Mountains.  Cottonwoods,  ash,  and  willows  are  found  on 
the  banks  of  all  the  streams,  the  first  named  being  serviceable  for  posts 
and  sills,  but  not  of  much  account  otherwise.  The  ash  is  a  very  hard 
wood  and  very  durable.  The  "  roble,"  or  scrub  oak,  is  encountered  more 
frequently  than  any  other  tree  except  the  mesquit ;  it  affords  very  good 
fuel.  The  mesquite  is  a  tree  in  favor  of  which  much  may  be  said ;  in  the 
adjoining  Territory  of  New  Mexico  it  never  reaches  more  than  the  alti- 
tude of  a  bush ;  here  it  attains  the  dignity  of  a  tree.  Trunk  and  branches 
furnish  excellent  firewood,  but  the  heat  evolved  by  the  combustion  of 
its  enormous  roots  exceeds  that  of  either  the  oak  or  hickory.  The  few 
specimens  of  furniture  constructed  from  this  wood  indicate  by  their 
beauty  and  durability  its  value  to  the  cabinet-maker.  The  ''  beauts"  are 
much  relished  as  food  by  horses,  and  the  Indians  use  them  to  make  a  kind 
of  cake,  which  is  not  unpalatable.  The  gum  exuding  from  the  branches 
in  the  mouths  of  October  and  jSTovember  is  very  similar  to  the  gum  arabic 
of  commerce  and  is  applied  by  the  Mexicans  to  the  same  pur^wses  and 
as  a  medicine.  The  pinon  is  something  like  the  cedar,  is  a  good  fuel, 
and  produces  a  quantity  of  balsamic  resiu  which  has  the  taste  and  odor 
of  turpentine ;  the  nuts  are  edible.  The  manzanita  has  a  very  fragile 
but  handsome  wood  ;  the  berries  are  similar  to  "bear  berries." 

This  portion  of  Arizona  is  not  as  well  provided  with  gjime  as  are  the 
regions  lying  closer  to  the  Sierra  Blanca  and  those  in  the  northwest, 
nevertheless,  deer,  antelope,  and  bears  are  by  no  means  uncommon. 
Wild  turkeys  are  often  found,  and  so  are  ducks  and  quails.  The  fish 
are  very  insipid,  excepting  those  found  in  the  Santa  Cruz. 

The  supplies  of  the  country  are  drawn  from  three  sources :  from  Cal- 
ifornia, by  way  of  Fort  Yuma ;  ."S.om  Guaymas,  through  Sonora ;  and 
from  the  city  of  St.  Louis,  via  Santa  F^.  The  pressing  need  of  railroad 
communication  is  manifest,  and  hopes  are  now  entertained  that  the 
early  construction  of  the  thirty -second  parallel  road  will  soon  remedy 
the  deficiency.  So  much  ability  has  already  been  displayed  and  wasted 
in  demonstrating  the  practicability  of  the  various  proposed  routes  that 
the  extension  of  the  limits  of  this  sketch  for  auy  such  purpose  would  be 
unnecessary  and  uncalled  for.  One  thing  appears  evident,  that  the 
Territories  of  !New  Mexico  and  Arizona  would  derive  great  benefit  from 
the  construction  of  the  line,  but  the  United  States  would  derive  quite 
as  much  and  more.  The  early  completion  of  a  road  from  the  Atlantic 
to  the  Pacific,  over  which  travel  would  never  be  impeded  by  the  snows 
of  winter,  coupled  with  the  great  development  of  trade  between  our  own 
country  and  the  Mexicau  provinces  of  Sonora,  Chihuahua,  and  Durango 
seems  to  offer  inducements  not  to  be  disregarded.  Emigration  pouring 
in  would  soon  solve  the  Indian  problem  by  the  extermination  or  com- 
plete subjugation  of  the  hostile  tribes,  while  the  Territory,  finding  its 
natural  outlet  to  the  Pacific  in  the  annexation  of  the  port  of  Guaymas, 
would  soon  take  its  place  among  the  most  prosperous  of  the  Western 
Statesi 

No  part  of  the  country  can  possibly  offer  greater  inducements  to  the 
stock-raiser  than  the  valley  of  the  Barbacomara  and  the  Uj)per  San 
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Pedro.  Covered  with  a  perennial  growth  of  the  richest  grasses,  well 
watered  by  numerous  springs  and  streamlets  from  the  neighboring 
mountains,  this  region  has  a  climate  so  mild  that  stock  would  thrive 
the  year  round  without  shelter,  save  that  which  would  be  afiforded 
against  the  fervid  summer  sun  by  the  numerous  evergreen  trees,  ex 
tending  well  into  the  plain. 

Nor  is  this  country  devoid  of  beautiful  scenery.  The  cailons  of  thi:? 
Colorado  can  scarcely  surpass  those  of  the  Bonito,  and  of  the  Ara- 
vaypa.  The  walls  of  the  former  tower  to  an  imposing  height,  (nearly 
1,500  feet,)  and  present  but  one  or  two  difficult  avenues  of  egress  for  a 
distance  of  thirty  or  forty  miles.  The  caiion  of  the  Aravaypa  bas  been 
referred  to  in  the  recent  work  of  Dr.  Bell,  "New  Tracks  in  North 
America."  The  country  lying  more  to  the  south  does  not  present  as 
bold  an  aspect,  the  peaks  being  less  elevated  and  the  caiions  less  ab- 
rupt. The  numerous  valleys,  each  provided  with  springs  or  streams 
and  clothed  with  verdure  during  the  entire  year,  make  the  landscape 
more  interesting,  if  less  impressive.  From  the  summits  of  the  moun- 
tains, forests  and  groves  stretch  down  the  sides,  affording  an  agreeable 
contrast  to  the  extensive  plains  below.  The  abundance  of  w  ild  grapes 
growing  luxuriantly  from  vines  which  have  embraced  some  of  the  old 
est  trees  indicate  the  adaptability  of  the  soil  to  the  culture  of  this  fruit. 
In  the  low-lands  perpetual  summer  reigns  upon  the  hills,  and  in  the 
caiions  spring  is  the  only  season,  but  upon  the  mountain-tops  can  be 
experienced  winds  as  severe  as  those  of  a  northern  autumn. 

CONCLUSION. 

The  development  of  the  mineral  resources  of  Arizona  has  hardly 
begun,  although  the  territorial  government  has  been  organized  aboujt 
eight  years.  It  will  be  asked  why  this  is  so,  if  the  Territory  really 
«:M)ntain8  these  various  mineral  deposits ;  and  the  invariable  answer  of 
those  acquainted  with  the  conditions  surrounding  mining  enterprises  in 
that  country  will  be,  because  the  Apaches  infest  the  Territory.  This 
one  fact,  coupled  perhaps,  in  some  parts  of  the  country,  with  high 
freights,  is  really  the  principal  obstacle,  not  alone  to  mining,  but  also  to 
agriculture,  and  in  fact  all  other  occupations. 

It  is  true,  the  southern  and  western  portions  of  Arizona  are  exces- 
sively hot  in  the  summer  months,  and  water  is  here  scarce  in  the  mount- 
ains at  that  time,  but  the  same  may  be  said  of  portions  of  Nevada;  yet 
mining  is  successfully  carried  on  in  that  State,  and  assumes  yearly 
greater  proportions.  Again,  as  to  high  freights,  it  is  well  known  that 
all  the  Westera  States  and  Territories  have  had  to  contend,  to  within  a 
year  or  two  ago,  with  the  same  difficulty,  and  it  did  not  prevent  the 
mining  of  the  precious  metals,  though  it  has  crippled  the  industry  very 
much  in  times  past. 

But  in  none  of  those  States  and  Territories  have  the  settlers  had  to 
contend  with  foes  like  the  Apaches.  Their  hostility  to  the  white  man, 
as  well  as  to  other  Indian  tribes,  has  been  displayed  by  them,  and  found 
vent  for  years  in  a  sort  of  guerilla  warfare,  which,  with  the  limited 
number  of  troops  at  its  disposal,  the  Government  has  thus  far  found 
itself  unable  to  terminate  successfully.  And,  to  aggravate  the  situation, 
the  peculiar  climate  and  configuration  of  the  surface  of  the  Territory  are 
the  best  allies  the  Apaches  could  wish  for.  The  broad  gravel  plains  with- 
out water,  as  well  as  the  rugged  mountains,  forbid  a  sufficiently  rapid 
prosecution  of  the  Indians,  when,  after  their  frequent  foraging  expedi- 
tionsy  they  beat  a  hasty  retreat  to  their  mountain  strongholds,  where 
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xIkv  ;;'erierally  scatter  in  all  directious.  The  Apaches  are  not  a  strong 
tiilje,  but  very  few  of  them  can,  under  the  circumstances,  do  a  great 
deal  of  damaj^e,  and  effectually  prevent  the  settlement  of  the  country, 
a?i  long  a-s  it  Ls  not  better  connected  with  other  iiarts  of  the  Union. 

But  what  the  Government  has  not  been  able  to  do  in  the  past  the 
S^jnth  Pacific  or  Texas  Pacific  Railroad  will  certainlv  do.  As  in  the 
ca>e  of  the  Union  and  Central  Pacific  roads,  it  will  attract  population* 
and  the  citizens,  less  hampered  in  re;iai'd  to  Indians  than  the  mili- 
tary powers,  will  soon  dispose  of  the  question  in  their  own  way  .  Sup- 
plies will  be  brought  to  the  mines  at  rates  permitting  the  industry  to 
prosper,  and  safety  of  life  and  property  will  continually  tend  to  expand 
it.  As  to  the  basis  of  all  mining  oi>erations,  the  existence  of  the  min- 
eral veins,  the  foregoing  report  amply  afiirms  their  abundance,  though 
not  one-third  of  Arizona  has  been  prospected,  or  even  visited  by  white 
men.  It  must  not  be  understood  that  the  mineral  deiwsits  of  Arizona, 
as  a  whole,  are  richer  in  the  precious  metals,  per  ton  of  ore.  than  those 
of  other  countries.  If  they  were,  they  would  be  the  only  exception  in 
the  world.  But  the  number  of  veins  in  these  barren,  rough  mountains, 
and  their  close  proximity  to  each  other,  are  surprising. 

It  is,  in  this  connection,  remarkable  that  all  the  veins  of  Arizona 
have  either  a  northwest  and  southeast  or  a  northeast  and  south- 
west strike.  This  points  to  the  formation  of  these  two  classes  of  veins 
at  two  different  periods,  and  it  will  be  interesting,  at  some  future  time, 
when  the  action  of  the  eruptive  forces  in  Arizona  is  better  understood, 
to  follow  this  subject  further. 

One  class  of  mineral  veins  in  Arizona,  though  very  valuable,  will 
require  much  capital  and  skill  in  their  development,  and  in  the  extrac- 
tion of  the  precious  metals  from  their  ores.  These  are  the  gold-bearing 
sulphurets  of  the  Sierra  Prieta,  very  much  like  those  of  a  portion  of 
Colorado,  and  equally  difficult  to  treat.  But  even  if  none  of  the  new 
processes  now  contemplated  for  the  cheap  beneficiation  of  such  ores  (by 
a  roasting  which  will  effectually  free  the  gold,  and  by  subsequent 
amalgamation)  should  prove  successful,  the  construction  of  the  Texas 
Pacific  Railroad  will  render  the  application  of  the  Plattner  chloridizing 
process  remunerative.  Besides,  many  of  those  ores  are  suflSciently  con- 
centrated to  permit  the  introduction  of  smelting  works,  by  the  use  of 
which  the  highest  and  most  perfect  yield  of  the  precious  metals  may  be 
obtained,  as  soon  as  the  railroad  shall  lessen  the  cost  of  transportation 
sufficiently  to  permit  the  shipment  of  base  metals. 

After  the  construction  of  the  great  southern  transcontinental  railway, 
Arizona  will  have  nothing  to  fear  in  regard  to  its  speedy  development, 
and  the  mines  especially  will  be  foremost  to  build  up  a  country  which, 
so  far,  has  been  persistently  decried  by  those  who  do  not  know  or 
acknowledge  the  half  of  its  internal  resources. 

Even  for  the  present  the  mining  districts  adjacent  to  the  Colorado 
River  offer  excellent  chances  for  the  investment  of  capital.  But 
to  build  up  a  successful  mining  industry  in  those  districts  the  ores  must 
be  beneficiated  on  the  spot,  and  land  trausi)ortation  must  be  limited  to 
that  of  the  metals  only.  At  the  same  time  professional  skill  and  eco- 
nomical business  habits  must  be  employed  to  work  these  ores.  These 
qualifications,  which  cannot  be  acquired  except  by  a  thorough  theoret- 
ical and  practical  education  in  mining  have,  so  far,  not  been  brought  to 
bear  in  Arizona,  excei)t  in  isolated  cases. 

The  total  product  of  Arizona  during  the  fiscal  year  1869-'70,  in 
gold  and  silver,  does  not  exceed  $800,000,  coin  value.  This  includes  the 
value  of  several  hundred  tons  of  argentiferous  lead  ores,  shipped  from 
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the  Lower  Colorado.  While  this  estimate  may  be  too  low  on  account  of 
the  omission  of  such  amounts  as  have  undoubtedly  been  carried  off  by 
Mexican  placer  miners  into  3onora,  it  embodies  all  those  values  of 
which  reliable  information  can  be  obtained  in  the  Territory  itself. 

The  decrease  from  last  year's  production  is  partly  due  to  the  stoppage 
during  a  great  part  of  the  year  of  the  mills  on  Lynx  Creek ;  principally, 
however,  to  the  unexampled  drought,  which  impeded  both  placer  and 
quartz  mining,  and  to  the  extraordinary  activity  of  the  hostile  Apaches 
during  the  year. 
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CHAPTER  .VIII. 

NEW   MEXICO. 

The  product  of  gold  in  the  Territory  of  !New  Mexico  during  the  last 
year  has  been  little  in  excess  of  that  of  the  year  before. 

The  Moreno  gold  fields,  the  principal  part  of  which,  the  Maxwell 
grant,  is  said  to  have  been  sold  to  an  English  company  during  the 
year,  have  held  their  own,  as  a  whole,,  the  Aztec  Mill  having  made  up 
by  an  increased  yield  what  was  lost  by  the  placers.  The  latter  have 
had  a  better  Stt])ply  of  water  than  last  year,  the  Moreno  ditch  having 
been  partly  puddled  and  connected  with  additional  sources  of  a  water 
supply.  Only  the  larger  placer  mining  claims,  however,  have  been 
worked  during  any  considerable  portion  of  the  season. 

Of  twelve  claims  reported  six  have  produced  over  $10,000,  and  the 
product  of  all  the  claims  is  about  $110,000.  The  twelve  claims  men- 
tioned have  employed  sixty-six  men  on  an  average  of  six  months, 
paying  wages  of  about  $60  per  month.  The  average  yield  per  day  per 
hand  of  these  claims  has  been  $9  70.  The  most  productive  claim  has 
been  that  of  Arthur  &  Co.,  which  yielded  $20,000,  employing  ten  men 
during  eight  mouths. 

The  Aztec  Mining  Company,  w^hose  mine  has  been  described  in  last 
year's  report,  has  employed  thirty  men  steadily  for  twelve  months  at 
average  wages  of  $3  25  per  day.  They  have  extracted  during  that  time 
over  3,500  tons  of  quartz,  which  yielded  $76  70  per  ton,  or  an  aggre- 
gate of  about  $260,000.  This  yield  is  higher  per  ton  than  that  of  last 
year,  and  perhaps  unique  in  the  United  States  for  so  large  an  amount 
of  ore. 

The  discovery  of  extensive  deposits  of  bituminous  coal  on  the  Max- 
well grant  is  important  for  the  future  of  that  portion  of  New  Mexico. 
Several  beds,  some  of  which  are  repoited  to  be  10  feet  thick,  have  been 
found  in  the  Eaton  Mountains,  along  the  Red  River  and  on  the  Vermejo. 
Along  the  course  of  the  Upper  Poiiil  and  the  Cimanoa  Rivers  other  beds 
are  said  to  have  been  traced.  All  of  these  are  probably  not  coals,  but 
rather  lignites ;  but  even  if  so,  their  discovery  is  a  very  fortunate  event 
for  a  country  in  which  timber  is  not  overabundant. 

The  mines  of  the  Arroyo  Hondo  Mining  and  Ditch  Company,  near 
San  Antonio,  in  Taos  County,  which  were  mentioned  in  last  year's  re- 
port, on  account  of  their  great  extent  and  the  extraordinary  facilities 
oftered  here  for  cheap  reduction,  on  account  of  the  low  price  of  labor 
and  the  abundance  of  wood  and  water,  the  latter  sufficient  to  drive  a 
twenty-stamp  mill,  have  not  yet  realized  the  expectations  entertained  in 
regard  to  them.  The  company  have  employed  fifteen  men  during  nine 
months,  but  realized  only  a  little  over  $8,000.  Wages  are  still  low,  $1 
per  day  and  board. 

In  Santa  Fe  County  the  old  and  new  placers  have  again  been  worked, 
to  a  limited  extent  only,  and  the  project  of  bringing  water  to  these  lo- 
calities from  the  Pecos  River  has  not  yet  been  carried  out. 

The  New  Mexico  Mining  Company  and  the  Candelaria  Company  are 
the  only  quartz  mining  companies  reported  at  work  during  a  part  of  the 
year.  The  New  Mexico  Mining  Company  at  Real  de  Dolores  has  em- 
ployed eighty  men  and  some  boys  during  nine  months,  and  has  crushed 
1,800  tons  of  quartz,  yielding  a  little  less  than  $18,000,  or  nearly  $10  per 
ton.  This  yield  does  not  at  all  come  up  to  the  expectations  entertained 
last  year  in  regard  to  the  ores  of  the  Ortiz  and  Brehm  lodes. 
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The  Caudelaria  Company  at  Real  del  Tuerto  has  worked  eight  men 
for  ten  months,  and  1,200  tons  of  quartz  were  mined  by  them.  I  am  not 
informed  of  the  yield  of  this  ore  ;  but  as  the  company  bought  a  ten-stamp 
mill  last  year,  which  had  before  crushed  ore  from  the  same  mines  with 
satisfactory  results,  it  may  be  expected  that  the  business  of  the  com- 
pany was  a  paying  one,  though  wages  have  been  much  higher  in  this 
part  of  New  Mexico  than  elsewhere.  The  Candelaria  has  paid  $83  per 
month  to  its  haqds,  without  board;  and  the  New  Mexico  Mining 
Company  about  860  with  board. 

In  Grant  County  little  real  mining  has  been  carried  on,  while  much 
prospecting  has  taken  place. 

The  placers  in  the  vicinity  of  Pinos  Altos  have  produced  little,  partly 
on  account  of  drought  and  the  hostility  of  the  Apaches,  and  partly  be- 
cause nearly  all  the  floating  population  in  this  camp  was  carried  off  to 
the  Burro  Mountains  by  the  excitement  which  broke  out  in  the  early 
part  of  1870,  on  account  of  alleged  rich  discoveries  of  silver  veins. 

The  quartz  mines,  too,  have  done  little  during  the  year,  ^nd  of  four 
companies  reported  only  one  has  worked  twelve  months,  the  remainder 
having  been  active  from  one  to  four  months. 

The  Pinos  Altos  Mining  Company  has  only  worked  one  month,  and 
its  product  is  less  than  $3,000.  The  remaining  three  companies,  Rey- 
nolds &  Griggs,  Ryerson  &  Co.,  and  the  Asiatic  Mining  Company,  have 
employed  sixteen  men,  on  an  average  of  eight  months,  at  $2  per  day. 
They  have  crushed  3,970  tons  of  quartz,  which  yielded  $60,900,  an 
average  of  $15  33  per  ton.  The  largest  product  is  that  of  Messrs. 
Reynolds  &  Griggs,  who  crushed  2,880  tons,  yielding  $48,500. 

The  Pinos  Altos  region  is  one  of  the  most  exposed  to  the  depredations 
of  the  Apache  in  all  New  Mexico,  the  distance  to  the  Sierra  Blanca 
and  the  Pinal  Mountains,  the  strongholds  of  the  worst  bands  of  Apaches, 
being  short,  and  military  protection  not  in  the  immediate  vicinity. 

The  celebrated  copper  mines  of  this  region,  in  Central  City  district, 
which  were  described  at  length  in  last  year's  report,  have  not  been  in 
operation.  But  steps  have  been  taken  to  secure  United  States  title  to 
the  Santa  Rita  mines,  and  an  early  resumption  of  operations  at  this 
mine  is  expected. 

The  great  events  in  reference  to  mining  in  the  Territory  of  New  Mex- 
ico are  the  simultaneous  discoveries  at  widely  remote  localities  of  exten- 
sive silver  veins  and  deposits.  I  refer  to  those  made  at  the  Burro  or 
Pyramid  Mountains,  in  Mesilla  County,  those  in  the  Cienega  and  Chlo- 
ride districts,  in  Grant  County,  and  finally,  those  near  the  Rio  Dolores, 
an  affluent  of  the  Rio  San  Juan,  in  the  northwestern  part  of  the  Terri- 
tory. The  latter,  though  reported  to  be  rich  and  extensive,  have  been  less 
explored  than  those  first  named,  the  Ute  Indians  having  prevented  the 
prospecting  party,  when  attempting  to  reach  the  mines  the  second  time, 
from  advancing  in  that  direction,  forcing  them  to  turn  north,  where 
they  are  said  to  have  discovered  rich  gold  mines  in  the  San  Luis  Park 
in  Colorado. 

The  Burro  and  Cienega  mines  are  better  known,  and,  though  no  active 
mining  of  any  account  has  been  carried  on  in  either  of  these  localities, 
many  outsiders,  and  among  them  intelligent  mining  men,  have  visited 
them  and  reported  on  their  merits,  as  lar  as  developed  at  present.  Va- 
rious accounts  have  appeared  in  the  press  from  time  to  time  in  regard 
to  the  Burro  mines.  The  following  is  from  the  pen  of  Mr.  J.  Wasson, 
surveyor  general  of  Arizona  Territory : 

As  these  miDes  have  attained  celebrity,  and  are  destined  to  be  more  widely  and  favor- 
ably known,  their  location  should  be  described  with  approximate  accuracy — aU  that 
any  man  can  do  at  present.    New  Mexico  claims  them,  and  while  Arizona  doo^  \i^\>^<isc£^ 
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it,  she  does  not  admit  it.  The  line  between  New  Mexico  and  Arizona  is  established  on 
the  one  hundred  and  ninth  meridian  of  longitude  west  of  Greenwich,  and  no  line  has 
ever  been  run  or  observations  taken  on  it,  not  even  at  its  intersection  with  the  inter- 
national boundary  between  Mexico  and  the  United  States ;  hence  any  positive  opinion 
as  to  the  territory  in  which  these  mines  are  situate  would  be  presumption.  Yet  it  is 
generally  believed  that  the  line  between  the  Territories  lies  to  the  west  about  fifteen 
ndles,  and  for  legal  purposes  the  authority  of  New  Mexico  is  recognized.  The  mines 
lie  just  south  of  the  Overland  Mail  and  Stage  road^  and  the  bold  croppings  may  be  seen 
distinctly  fifteeu  miles  distant  either  way  on  the  road.  Thej*  lie  at  the  extreme  north 
end  of  the  Pyramid  range  of  mouutains,  where  they  lose  themselves  in  the  open,  level 
country,  forty-five  miles  east  of  Camp  Bowie,  at  Apache  Pass,  and  seventy  miles  south- 
west of  Camp  Bayard ;  by  the  sinuous  road  of  Tucson,  one  hundred  and  fifty  ;  and  west 
of  Mesilla,  on  the  Rio  Grande,  one  hundred  and  twenty.  The  stage  passes  weekly  over 
this  route,  once  each  way,  with  the  mails  and  passengers  to  Tucson  and  Mesilla.  Fare 
to  Mesilla,  $35  ;  to  Tucson,  §42  50 ;  and  thence  to  San  Diego,  $90 — two  trips  each  week 
west  of  Tucson. 

Up  to  May  21st  there  were  1,257  original  claims  recorded,  and  they  cover  a  scope  of 
coimtry  about  six  miles  in  extent.  But  three  monster  veins  are  prominent — Harpend- 
ing.  Brown,  and  Arnold.  They  crop  out  for  miles,  in  places  50  feet  above  the  surface, 
and  verging  firom  a  few  to  hundreds  of  feet  in  width.  Between  the  lodes  is  a  network 
of  smaller  ones,  many  of  which  are  from  10  to  50  feet  in  thickness.  The  limited  amount 
of  labor  performed  forbids  any  correct  opinion  of  worth,  regarding  the  casing  of  the 
veins,  extent  or  character  much  below  the  surface.  In  a  few  places  slate  wails  have 
been  exposed  by  the  miners  to  a  depth  of  several  feet.  Quite  an  extended  observation 
of  quartz  operations  in  the  Pacific  States  and  Territories  has  convinced  me  that  more 
failures  have  ensued  because  of  a  lack  of  ore  than  on  account  of  its  barrenness  of  gold 
and  silver.  Here  the  quantity  is  apparently  unlimited.  I  was  disgusted  in  advance 
with  what  I  considered  the  same  old  stories  about  "  any  amount  of  ore — rely  upon 
that."  I  felt  that  all  former  lying  had  been  rendered  insignificant  in  comparison. 
Yesterday  and  to-day  I  carried  a  hammer,  climbed  up  over  the  scraggy  croppings  in 
scores  of  places,  and  knocked  off  pieces  where  others  havd  not,  and  the  amount  of  quartz 
in  sight  is  so  great  as  to  make  one  doubt  his  sight — almost  regard  himself  in  the  midst 
of  a  wild  dream.  I  have  neither  seen  nor  heard  any  exaggerations  with  reference  to 
the  quartz  in  this  district. 

The  quality  is  still  a  matter  upon  which  the  honest  and  well-informed  may  and  do 
difter.  I  to-day  saw  boxed  some  forty  pounds  of  ore  from  various  mines,  and  ad- 
dressed to  A.  Harpending,  San  Francisco,  to  be  forwarded  by  stage  to-morrow.  It  may 
be  taken  for  specimens,  but  I  am  sure  there  are  many  thousands  of  tons  equally  as 
good  in  plain  sight.  If  the  ore  which  P.  Arnold  has  forwanled  to  Mr.  Harpending 
gives  satisfactory  returns  of  gold  and  silver,  there  can  hardly  be  a  doubt  that  this  is  the 
most  extensive  deposit  of  rich  quartz  ever  found  in  America.  The  same  quality  of  ore 
is  abundant  throughout  the  district.  It  is  exposed  in  thousands  of  places,  and  not  iu 
small  bunches.  Speaking  only  in  comparison  with  other  ores,  I  believe  those  of  this 
district  will  be  proved  of  great  average  richness.  I  understand  the  tests  so  far  made 
have  shown  but  little  gold  ;  yet  to-day  I  struck  a  small  pocket  which  contained  much 
free  gold,  as  was  verified  by  pulverization  and  careful  washing.  Unquestionably  silver 
largely  predominates. 

There  are  many  evidences  that  these  mines  have  at  one  time  been  worke<l  in  a  crude 
way,  and  the  ore  taken  elsewhere  for  reduction,  and  that  some  of  the  mysterious  and 
fabulous  tales  of  silver  mines  in  Mexico  had  their  origin  here.  On  the  Roberts  claim,  on 
the  Brown  lode,  is  an  old  stone  cabin.  It  was  covered  in  the  usual  Mexican  style  until 
recentlv,  when  some  soldiers  set  fire  to  it  and  burned  ofi  the  roof.  It  was  covered  with 
cedar  poles,  thatch,  and  dirt.  A  hole  near  by,  where  the  mortar  was  probably  mixed,  is 
grown  up  with  small  shrubs,  and  a  portion  of  the  limbs  of  a  ce<lar  tree  adjacent  have 
been  cut  off",  and  the  marks  of  the  ax  are  yet  visible  in  the  dead  bimnche*.  The  work 
must  have  been  done  many  years  ago.  In  the  quartz  near  by  there  are  crevices  worked 
out  into  the  heart  of  the  ledge,  some  of  the  cavities  being  large  enough  to  admit  a  man 
on  his  knees,  and  when  discovered,  the  entrances  were  closeil  with  rocks..  In  other 
places  ore  has  evidently  been  taken  from  the  surface,  as  the  "  deads  "  are  as  orderly 
placed  to  one  side  as  is  the  practice  of  modem  miners.  At  this  city  springs  were  dug 
out  and  walled  up.  Flat  stones  used  in  grinding  grain  for  food  are  lying  about.  The 
careful  observer  here  can  have  no  doubts  regarding  these  statements.  The  Apache  In- 
dians kiUed  and  drove  men  from  highly  cultivated  farms  iu  many  sections  of  this  coun- 
try—why not  from  mines  f 

Large  teams  can  easily  reach  the  majority  of  claims,  and  with  very  little  labor  roads 
can  be  made  so  as  to  a<lmit  of  heavily  laden  wagons  passing  to  and  from  any  of  them 
with  ease.  The  hills  rise  gently  and  are  covered  with  a  heavy  growth  of  nutritious 
grass  and  scattering  cedar  timber  of  the  scnib  variety  ;  are  not  rocky  except  near  the 
veins,  and  there  the  boulders  are  quartz  croppings.  In  most  all  quartz  clistriets  the 
item  of  roads  is  a  big  one  in  the  expense  account ;  here  it  will  amount  to  nearly  nothing. 

In  the  gulch  passing  up  through  Ralston  water  is  abundant  in  the  rainy  season,  and 
for  Bome  time  thereafter  on  the  surface ;  new  wells  have  been  dug  from  5  to  25  feet 
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Several  have  been  sunk,  awd  in  every  case  excellent  water  has  been  obtained  at  the 
depth  stated.  Half  a  mile  over  to  the  west  is  a  spring ;  in  one  of  the  claims  water 
hab  been  found.  While  there  is  no  surface  water  at  present,  it  is  proven  that  the  earth 
is  full  of  it.  Mr.  Arnold,  >yho,  by  the  way,  is  the  superintendent  of  the  Roberts  & 
Harpending  Company,  and  a  hard-working,  reputable  man  locally,  and  I  believe  gener- 
ally and  especially,  is  now  sinking  a  well  near  by,  with  a  view  to  procure  sufficient 
water  for  a  mill.  He  is  down  less  than  ten  feet,  and  has  found,  up  to  this  writing,  con- 
siderable water.  His  intention  is  to  sink,  if  possible,  30  feet  or  more.  This  is  the  driest 
season;  rain  should  commence  in  June.  With  propter  etfort  I  am  confident  it  will  cost 
less  to  supply  a  large  population  with  an  abundant  quantity  of  fine  water  than  it  did  in 
Virginia  City.  The  San  Simon  River  can  be  reached  by  pipes — so  I  am  informed— at  a 
cost  not  to  exceed  that  of  the  White  Pine  Water  Works.  While  it  would  bo  quite  ac- 
ceptable if  the  district  were  coursed  with  babbling  brooks  at  all  seasons,  the  scarcity 
of  water  here  is  no  great  objection. 

Wood  is  scarce  near  at  hand.  Upon  inquiry  of  a  largely  interested  party  of  what 
would  be  the  cost  of  wfxid  delivered  here  in  quantities  of  1,000  cords  and  upward, 
he  was  frank  and  prompt  in  declaring  it  at  not  *^ above  $20  per  cord."  Wood  is 
said  to  be  abundant  not  above  twenty  miles  distant,  and  known  to  bo  within  thirty 
miles.  Good  pine  lumber  is  selling  at  15  cents  per  foot.  When  the  demand  becomes 
large  the  price  will  be  greatly  reduced.  For  fire-wood  there  is  an  ample  supply  of 
cedar  scattered  about  within  a  few  miles,  to  last  for  some  time,  but  it  is  too  limited  to 
be  considered  in  making  estimates  for  i)ermanent  supplies. 

The  Gila  River  can  be  reached  with  a  railroad  in  forty-five  to  fifty  miles,  according 
to  local  authority.  A  broad,  level,  grassy  vhUey  intervenes.  There  is  ample  water- 
power,  and  the  mountains  which  hug  that  stream  above  possess  immense  forests  of 
superior  timber.  Should  this  immense  field  of  ore  prove  half  as  rich  as  appearances 
indicate  it  will,  I  predict  the  early  construction  of  a  railway  to  the  Gila,  as  a  means  of 
reaching  cheap  motive  power  and  fuel.  Dumps  along  the  body  of  the  Harpending  and 
portions  of  the  Brown  lodes  could  be  reached  with  cars  at  a  fourth  the  expense  it  cost 
to  reach  the  dumjis  of  the  Comstock. 

The  climate  is  pleasant.  Days  warm,  but  breezy  and  not  oppressive,  and  nights 
cool.  It  is  regarded  as  very  healthj%  There  is  nothing  in  the  surroundings  to  change 
this  opinion,  which  of  course  is  one  formed  within  a  few  months  by  the  oldest  resi- 
dents. No  one  has  consented  to  occupy  a  grave-yard  yet,  and  therefore  no  cemetery  is 
located. 

Living  is  dear.  Everything  but  postage-stamps  sell  at  enormous  profit,  and  this  is  so 
throughout  all  this  section  of  country,  Irom  Fort  Yuma  eastward.  Bacon  sells  at  60 
to  75  cents ;  sugar  the  same ;  beef  and  mutton,  25  cents ;  flour,  10  cents,  &c.  Goods 
and  provisions  are  not  plenty,  but  so  far  as  the  assortment  goes,  enough  for  the  demand. 
Stocks  are  ordered  from  Chicago  and  St.  Louis  via  Sheridan.  I  am  told  that  fiiMght 
can  be  laid  down  here  inside  oi  10  cents  currency  from  those  cities,  and  that  a  revolu- 
tion in  retail  i)rices  must  ensue.  As  is  always  the  case  in  new  and  remote  places,  cer- 
tain lines  of  goods  bring  any  price  asked ;  iis  a  rule,  merchants'  liberality  seldom 
appears  to  good  advantage  except  under  sharp  competition.  The  population  is  esti- 
mated in  and  about  the  mines  at  300.    Many  are  coming  and  going. 

Little  actual  mining  is  prosecuted.  Assessment  work  is  the  main  business,  aside 
from  building,  which  is  necessarily  limited,  although  there  are  several  comfortable 
houses  of  stone,  adobe,  and  granite,  and  more  buildiuj^.  Owing  to  the  danger  from 
Indians,  and  distance  from  supplies,  but  little  is  required  to  hold  claims  under  the 
local  laws. 

A  notice  duly  recorded  holds  six  months ;  a  shaft  5  by  5  and  6  feet  deep  will  hold  a 
single  claim  of  200  feet,  or  all  the  claims  of  any  one  company  on  the  same  lode,  for  one 
year.  Men  without  some  means  should  stay  away  until  there  is  a  demand  for  labor, 
which  is  very  limited  now,  and  will  be  for  the  next  six  months.  There  are  men  here 
who  have  bummed  their  way,  and  without  the  means  to  buy  a  meal  or  pay  for  record- 
ing a  claim,  should  they  find  one.  If  they  could  subsist  on  raw  quartz  this  would  be 
a  poor  man's  paradise.  It  is  a  friendly  act  to  often  warn  them  to  stay  away.  The 
mass  of  the  people  here  are  unable  to  maintain  healthy  paupers,  and  a  little  starvation 
is  good  for  such  mendicants.  Qnartz  operators  of  means  onght  to  visit  thi^e  mines. 
They  could  but  be  delighted  to  witness  more  good-lookingore  in  sight  than  has  ever 
been  worked  in  the  mills  in  and  about  Virginia  and  Gold  Hill.  Veins  of  fine-looking 
ore,  standing  50  feet  above  ground,  ranging  in  width  from  10  to  200  feet,  form  a  pros- 
pect of  enchantment  to  all  mining  enthusiasts. 

As  mining  experts  are  constantly  making  themselves  ridiculous,  by  giving  learned 
opinions  on  mineral  deposits,  I  shall  not  in  the  least  attempt  to  divide  the  honors  with 
them.  Assays  tell  well  for  this  ore ;  it  remains  for  hundreds  of  tons  to  be  worked  in  a 
body  by  mill  process  to  establish  the  worth  of  this  district. 

This  was  written  in  May,  1870.  Later  in  the  year  my  assistant,  Mr. 
Eilers,  while  in  the  adjoining  Territory  of  Arizona,  gathered  some  facts 
in  regard  to  these  mines  the  substance  of  which  is  as  follo^%  \ 
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There  is  no  doubt  about  the  existence  of  extraordinary  large  quartz 
"  veins  in  the  district,  and  the  quantity  of  ore,  such  as  it  is,  seems  to  be 
almost  unlimited  at  the  very  surface. 

In  regard  to  the  quality  of  the  surface  ore,  which  here,  as  well  as  in 
hundreds  of  other  silver  veius,  will  probably  be  found  to  be  the  best  in 
the  veins,  nothing  satisfactory  has  as  yet  reached  me. 

We  are  indeed  informed  by  an  article,  which  appeared  in  the  Scientific 
Press  of  July  30,  1870,  that  a  number  of  assays  of  ore  brought  to  San 
Francisco  yielded  as  follows:  ''$3  01,  $10  37,  $14  14,  $18  84,  $28  25, 
$28  35,  830  17,  $43  96,  $40  10,  $50  23,  $53  38,  $55  97,  ^m  76,  $113  13, 
$118  26,  $130  81,  $147  21,  $158  03,  $172  80,  $224  37,  $287  21,  $471  24, 
$528  78,  ^561  88,  $742  24,  $751  87,  $831  80,  $1,342  50,  $1,442  43, 
$3,038  62,  $3,838  46,  $4,861  09.  A  little  gold,  from  a  trace  up  to  $25  22, 
was  found  in  six  samples.''  But  this  proves  nothing.  The  same  assays 
may  be  obtained  from  the  smallest  pocket  of  a  silver-ore  deposit.  Only 
average  samples,  taken  according  to  the  methods  in  use  in  the  practical 
working  of  silver  ores,  will  reveal  the  true  value  of  those  veins,  and  that 
only  after  large  amounts  have  been  taken  down. 

A  large  number  of  assays,  made  in  Arizona,  of  specimens  taken  from 
the  ledge  by  one  who  was  unacquainted  with  silver  ores,  gave  less  than 
an  average  of  $15  per  ton,  and  one  of  the  original  locators  acknowledged 
to  my  assistant  that  he  thought  the  great  mass  of  the  ores  would  not 
yield  above  $15  per  ton,  and  that  they  all  contained  a  high  percentage  of 
base  metals.  If  we  add  to  the  cost  of  beneficiation  of  such  ores  the  ex- 
pense for  transportation  for  forty-five  miles  by  railroad  to  the  Gila  River, 
the  as  yet  high  cost  of  freight  to  and  from  the  Burro  Mountains,  and  the 
interest  of  the  large  capital  required  for  starting  such  an  enterprise,  it  is 
evident  that  those  mines  cannot  be  worked  at  a  profit  at  present.  At 
the  same  time  it  is  clear  that  upon  the  completion  of  the  Texas  Pacific 
Railroad  a  very  extensive  mining  industry  is  likely  to  spring  up  here. 
I  learn  that  the  attempt  will  be  made  duriug  the  next  year  to  make  at 
lea^t  a  beginning  in  the  development  of  these  mines. 

The  Cienega  mines  are  located  about  fifty  miles  northeast  of  Ralston. 
According  to  the  accounts  received  they  occur  in  limestone,  and  are 
rather  deposits  than  veins.  A  town,  named  Silver  City,  has  been  l(X*ated 
here,  and  some  little  prospecting  work  has  been  carried  on,  but  in  no 
case  a  depth  exceeding  12  feet  seems  to  have  been  reached  on  the  de- 
posits. Much  high-grade  chloride  of  silver  is  reported  to  have  been 
found,  and  the  principal  deposits  appear  to  lie  along  a  zone  running 
northeast  and  southwest,  which  is  half  a  mile  wide,  and  has  been  super- 
ficially explored  for  a  length  of  three  miles.  Chloride  district,  two  miles 
from  Silver  City,  is  spoken  of  in  stiU  higher  terms  of  praise. 

All  these  discoveries  lie  apparently  a  short  distance  from  Fort  Bayard, 
and  may  be  identical  with  those  of  the  Central  City  district  mentioned 
in  last  year's  report.  As  yet  nothing  definite  is  known  in  regard  to 
them,  and  as  no  actual  mining  was  carried  on,  I  have  not  deemed  it 
necessary  to  expend  any  means  in  that  direction. 

The  passage  of  the  Texas  Pacific  Railroad  bill  will  probably  exercise 
a  powerful  influence  toward  developing  the  mineral  resources  of  south- 
ern Kew  Mexico  during  the  immediate  future^  and  there  are  certainly 
no  Territories  which  deserve  more  the  attention  of  mining  men  than 
those  crossed  by  the  thirty-second  parallel  line. 

The  total  white  population  of  the  mining  counties  of  New  Mexico,  as 
given  by  the  census  of  1870,  is  26,716,  including  .Mexicans,  and  dis- 
tributed as  follows:  Grant  Countv,  1,143;  Lincoln  Countv,  1,803;  Taos 
County,  12,079  ;  Santa  F6  County,  9,699 ;  Colfax  Countv,  1,992. 

The  gold  product  of  the  Territory  for  1870  slightly  exceeds  $500,000. 
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CHAPTER    IX. 

COLOEADO. 

ThivS  Territory  manifests  a  steady  progress  in  the  direction  of  settled 
and  productive  industry,  and  permanent  public  improvements  of  every 
kind.  The  completion  of  three  railroads,  centering  at  Denver,  the  forma- 
tion of  new  and  thriving  colonies,  like  that  of  Greeley,  and  the  growth 
of  several  branches  of  domestic  manufactures,  are  all  causes  which, 
though  distinct  from  mining,  operate  favorably  to  that  interest.  The 
absolute  proximity  of  agriculture  and  mining  is  not  always  perfectly 
advantageous  to  both.  Thus  in  California  the  placer-mining  operations 
have  been  ruinous  to  large  areas  of  farming  and  garden  land,  along  the 
rivers  below  the  mining  ground.  The  vapors  from  smelting  works  .are 
frequently  injurious  to  crops.  The  high  rates  of  miners'  wages  affect 
unfavorably  the  price  of  agiicultural  labor.  Conflicts  of  interest  be- 
tween the  two  industries  promote  litigation  while  they  hamper  legisla 
tion.  Yet,  on  the  other  hand,  mining  cannot  maintain  itself  remote 
from  auxiliaries,  except  at  great  pecuniary  and  social  cost  to  the  (com- 
munity. I  regard  it,  therefore,  as  peculiarly  fortunate  for  Colorado 
that  within  her  borders  mining  and  agriculture  are  ''  so  near  and  yet  so 
far  f  that  her  rugged  mountain  districts  are  skirted  with  fertile  plains 
and  parks;  that  in  days  to  come  the  camps  of  her  pioneers  will  be  merely 
outposts  of  her  great  cities.  It  is  difficult  to  find  an  instance  where  tlie 
two  fundamental  productive  activities  of  man  are  both  so  magnificently 
endowed,  and  so  conveniently  located  for  mutual  assistance  without  in- 
terference. 

Tiie  Territorial  fair,  held  in  September  at  Denver,  was  a  striking 
exhibition  of  the  wealth  and  progress  of  Colorado.  It  is  true,  it  was 
inferior  in  its  array  of  native  stock  to  that  of  1809,  and  no  more  than 
equal  to  its  predecessor  in  point  of  agricultural  products.  But  these 
facts  have  little  significance.  What  Colorado  can  do  in  these  particu- 
lars is  well  known  already ;  and  it  matters  not  whether  the  heifers  or 
the  turnips  are  a  few  inches  larger  round  the  belly  this  year  or  last. 
On  the  other  hand,  the  magnificent  display  of  blooded  stock  in  1870 
means  a  great  deal.  It  shows  growing  wealth  and  intelligence  among 
stock-raisers,  and  promises  still  better  things  hereafter. 

The  crops  sutt'ered  greatly  from  drought,  so  that,  although  the  area 
under  cultivation  was  greater,  the  total  harvest  probably  did  not  ex- 
ceed that  of  18G9.  But  next  season  will  astonish  the  outside  world ; 
and  meanwhile,  though  the  average  yield  was  not  realized  in  the  pres- 
iMit  crop,  the  ranchmen  of  Colorado  may  claim  with  truth  that,  even 
under  the  great  disadvantage  of  a  partial  failure,  they  far  exceeded  the 
general  average  of  the  United  States. 

But  the  great  glory  of  the  fair  was  its  display  of  ores  and  bullion. 
The  total  value  of  the  samples  on  exhibition  was  not  far  from  $100,000; 
ii:i(l  the  exhibition  as  a  whole  has  seldom  or  never  been  equaled.  The 
pride  and  joy  of  the  citizens  over  this  splendid  testimony  to  their  young 
industry  is  more  than  pardonable  ;  it  is  fully  justified.  They  have  no 
longer  any  need  to  indulge  in  idle  asseverations;  they  can  point  to 
facts. 

The  bullion  display  was  very  fine.  There  was  one  solid  piece  of  gold 
bullion,  value  $39,061  65.    Clear  Creek  County  sent  one  silver  button 
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weighing  1,141  pounds,  value  $20,000 ;  one  weighing  400  pounds,  value 
$7,000;  one  93f  pounds,  value  $1,027;  and  one  113  pounds,  value 
$1,625.  The  first  two  were  from  the  Brown  Company,  the  third  from  the 
Terrible  mine  and  the  last  from  4^  tons  of  Snowdrift  ore. 

The  following  is  a  list  of  the  ores  exhibited,  together  with  their  mill 
or  assay  values : 


GILPIN  COUNTY — GOLD. 


Kiugstonlode 10  to 

Wautoga  lode 

Gregory  lode 

JJobtail  lode 

Flack  lode 

Stark  Co.  lode 

New  Foandland  lode 

FairEeldlode 

Prize  lode 

Bates  lode 

U.P.Rlode 

Delaware  lode 

Joues  lode 

Powabic  lode 

Burroughs  lode 

Yankee  lode 

California  lode. 

Hidden  Treasure  lode. . . 

Mt.  Desert  lode 

Oldorado  lode 

Gorman  lode 

Einaha  lode 


45  oz.  hi 

I  mill  per 

cord 

8  do. 

do. 

do. 

G  do. 

do. 

do. 

8  do. 

do. 

do. 

10  do. 

do. 

do. 

G  do. 

do. 

do. 

10  do. 

do. 

do. 

8  do. 

do. 

do. 

7  do. 

do. 

do. 

10  do. 

do. 

do. 

10  do. 

do. 

do. 

4  do. 

do. 

do. 

20  do. 

do. 

do. 

15  do. 

do. 

do. 

8  do. 

do. 

do. 

13  do. 
8  do. 
6  do. 


do. 
do. 
do. 


do. 
do. 
do. 


Kip  lode 4  oz.  in  mill  per  cowL 

Jonnstonlode 

Promise  lode 

American  Flag  lode 4  do.  do.  do. 

Troy  lode 

Alps  lode 7  do.  do.  do. 

Marg't  Glennan  lode 

Foote  &.  Simons  lode 6  do.  do.  do. 

Gonnell  lode 

Winnebago  lode 7  do.  do.        do. 

Mammoth  lode 4  do.  do.  do. 

East  Ik>8ton  lode 

Ganlinerlode 7  do.  do.  do. 

St.  Lonis  lode 6  do.  do.  do. 

Peck  &  Thomas  lode 

Baxter  d:  Crispin  lode 


Kansas  lode G  do. 

Simmons'  Fork C  do. 

Coaley  lode,  (silver) 400  do. 

Gilpin  lode,  (silver) 300  do. 

Pleasant  View  lode 10  do. 

Ulinois  lode 6  do. 


do.  do. 

do.  do. 

do.    per  ton. 
do.  do. 

do.  per  eord. 
do.  do. 


CLEAR  CREEK  COUNTY,   GRIFFITH  DISTRICT — SILVER  ORES. 

All  coin  values,  per  ton  of  2,000  pounds. 

Sweepstakes  lo<le,  assay $440  00 

Peruvian  lode,  mill  run 513  SO 

Gilpin  lode,  mill  run 120  0(> 

Ni-Wot  lode,  assay., 400  (fO 

Griffith  lode,  assay 120  00 

Guthrie  lode,mill  run 728  00 

New  Boston  lode,  assay,  (50  per  cent,  lead) 30  00 

Terrible  lode,  mill  run 650  00 

Lake  Superior  lode,  assay 146  (X» 

Magnet  lode,  mill  run 320  00 

Mammoth  lode,  assay 500  00 

Brown  lode,  mill  run 650  00 

Quaker  lode,millrun 200  00 

Franklin  lode,  mill  run 96  00 

Astor  lode,  assay - 400  0() 

Mendota  lode,  assay 260  00 

Robert  Eramett  lode,  mill  run 179  10 

Bunker  Hill  lode,  assay 800  00 

E  Pluribus  Unum  lode,  assay 1, 000  00 

General  Jackson  lode,  assay 200  00 

Ciishier  lode,  mill  run 230  00 

Federal  lode,  select  specimens,  assay 27,000  00 

Federal  lode,  second  class,  assay : 800  00 

O  K  lode,mill  run 1,176  00 

Dives  lode,  assay 646  00 

Silver  Plume  lode, lot  of  500  pounds,  assay 2,535  00 

Snowdrift  lode,  lot  of  300  pounds,  assay 3, 356  00 

Snowdrift  lode,  lot  of  100  pounds,  assay 3,159  00 

Snowdrift  lode,  lot  of  100  pounds  galena,  assay 1,404  00 

ARGENTINE  DISTRICT. 

Stevens'  lode,  mill  run,  (65  per  cent,  lead) 260  00 

Paymaster  lode,  assay,  (80  per  cent,  lead) 84  50 

Baker  lode,  mill  run 120  00 

DAILEY  DISTRICT. 

Mountain  Ram  lode,  assay 444  00 
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UPPER    UNION  DISTRICT— GOLD. 


Silver  Monutain  lode,  mill  ruu $100  00 

Conqueror  lode,  mill  run 125  00 

MONTANA  DISTRICT — SILVER. 

• 

Commonwealth  lode,  assay^  (lead  60  per  cent.) 30  00 

Congress  lode,  assay 240  00 

Highland  lode,  assay 200  00 

Capital  lode,  assay 240  00 

MORRIS  DISTRICT. 

Massachusetts  lode,  value  unknown. 

LINCOLN  DISTRICT. 

Blazing  Star  lode — 

Surfa^je,  assay,  j^^-;-;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;^      158  34 

Si^ty-five  feet  deep,  assay,  \  ^^^^^^  '.".V. ........ .V.V  1 !!!!!.!]!!!.!!!!!!!! !        633  33 

And  13  per  cent,  copper. 

IDAHO   DISTRICT. 

Seaton  lode,  silver,  mass  of  455  pounds,  mill  run 300  00 

Schaflfter  lode,  native  gold,  specimens,  value  unknown. 

Of  course  these  figures  do  not  represent  the  average  yield  of  the  ores 
treated,  still  less  the  average  value  of  the  vein-material.  !N^or  would  the 
true  average  mill-yield  give  a  direct  measure  of  the  general  quality  of 
ore.  A  common  error  with  American  miners  has  been  the  habitual, 
though  often  innocent,  exaggeration  of  the  "average  value''  of  ores. 
People  do  not  seem  to  know  what  this  phrase  means.  At  first  it  used 
to  mean  the  average  result  of  a  large  number  of  sample  assays;  then, 
when  we  had  grown  wiser,  it  meant  the  average  of  pulp  assays  taken  in 
the  mills ;  and  beyond  the  latter  signification  we  have  apparently  not 
yet  advanced. 

Now  any  district  can  maintain  a  high  ''average  value"  of  this  sort,  as 
long  as  it  sends  only  good  ores  to  the  mill  or  furnace ;  and  the  figures 
signify,  not  the  average  value  of  all  the  ore  in  the  veins,  not  even  that 
of  the  ore  extracted,  but  that  of  the  ore  treated.  In  other  words,  they 
are  a  criterion  of  the  expense  of  mining  and  reduction,  and  that  is  all. 
Moreover,  since  no  mines  ever  did  or  do  contain  rich  ores  only,  the  high 
yields  are  generally  associated  with  wasteful  sorting,  which  still  further 
increases  the  expense  of  mining. 

Let  him  who  would  apply  this  test  to  a  mine  or  a  district  measure  the 
excavations  on  the  lodes,  calculate  the  whole  amount  of  vein-matter  re- 
moved, and  compare  this  with  the  total  of  bullion  produced.  In  Colo- 
rado this  style  of  calculation  would  produce  some  surprising  results. 
But  Colorado  is  no  worse  and  no  better  than  any  other  districts  in  this 
respect.  She  is  just  now  working  her  best  mines,  and  of'these  only  the 
best  and  second-best  ores.  When,  in  the  progress  of  healthful  industry, 
more  mines  shall  be  opened,  existing  mines  operate<l  on  a  larger  scale 
and  more  permanent  system,  and  less  ore  thrown  away  or  left  standing 
as  too  poor  to  work,  we  shall  see  an  apparent  decrease  in  the  value  per 
ton  of  the  contents  of  her  veins ;  and  I  cannot  wish  her  better  fortune 
than  just  this  decrease. 

In  a  subsequent  chapter  the  processes  of  reduction  employed  in  Colo- 
rado will  be  fully  discussed,  and  more  exact  information  as  to  average 
value  and  yield  will  be  given. 

H.  Ex.  10 19 
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BULLION  PRODUCT  OF  1870. 

The  Denver  News  estimates  the  total  gold  and  silver  yield  of  the  Ter- 
ritory for  1870,  as  follows : 

Shipped  by  express $2,400,000 

Add  ten  per  cent,  for  actual  valae - 240,000 

In  private  hands  from  Denver 500,000 

Shipments  of  matte 884,000 

Shipments  of  Terrible  ore 176,000 

Other  concentrated  ores 300, 000 

From  southern  mines 100,000 

From  northern  mines 150,000 

Used  by  manufacturers 120,000 

Total  coin  value 4,870,000 

Add  12  percent,  premium 584,400 

Total  currency  value 5,454,400 


I  am  obliged  to  regard  this  estimate  as  altogether  too  high.  The 
article  which  contained  it  showed  the  manner  in  which  each  item  was 
calculated ;  and  a  revision  of  the  whole,  with  additional  sources  of  in- 
formation, for  which  I  am  indebted  to  Mr.  Schirmer  of  the  Denver  mint, 
and  Mr.  Jones,  agent  of  Wells,  Fargo  &  Oo.  at  that  place,  leads  me  to 
substitute  the  following  estimate,  as  the  most  accurate  which  I  can 
obtain : 

Shipped  by  express - $2,160,000 

In  private  hands  from  Denver 120,000 

Shipments  of  matte,  (Professor  HUl) 884,000 

Terrible  ore 176,000 

Other  ore , 110,000 

Shipments  from  southern  mines 100,000 

Shipments  from  northern  mines 50,000 

Used  by  manufacturers 75,000 

Total  coin  value 3,675,000 


The  items  of  northern  and  southern  mines  in  these  estimates  refer  to 
the  fact  that  much  of  the  gold  gathered  in  the  mines  of  Park,  Lake,  and 
Summit  Counties  goes  out,  by  the  way  of  Colorado  and  Canon  Cities,  to 
Pueblo,  and  thence  east  without  coming  to  Denver  at  all.  So  of  the 
product  of  the  North  Park,  Snake,  and  White  Kiver  mines  in  Northern 
and  Northwestern  Colorado.  It  finds  its  way  to  the  line  of  the  Union 
Pacific  Railroad  and  thence  east  or  west. 

The  deposits  at  the  Denver  branch  mint  were  as  follows : 

DENVER  BRANCH  MINT. 


Month. 


January 

February • 

March. 

April   

May 

June 

July 

August 

Sept<;mber 

October 

November 

December 

Total 


No.  of 
deposits. 

Value. 

63 

$49,900  10 

76 

58, 814  93 

65 

48,801  08 

82 

48, 170  79 

162 

76, 036  30 

234 

99, 474  77 

247 

108, 210  78 

254 

119,565  22 

222 

160, 358  96 

194 

91,752  02 

130 

53, 816  27 

97 

52, 546  68 

1,826 

967, 447  90 
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In  the  last  six  months  of  the  year  there  were  1,144  deposits,  of  the 
value  of  $586,249  93,  showing  a  very  gratifying  increase  in  both  num- 
ber and  amount. 

The  following  altitudes  of  noted  localities,  mostly  within  the  Territory 
of  Colorado,  are  taken  from  a  pamphlet  published  by  Colonel  Baker  of 
Central  City.  There  are  differences  of  a  few  feet  in  the  determinations 
of  many  of  these  points.  Thus,  Denver,  according  to  another  go®d 
authority,  has  an  altitude  of  5,387  feet,  which  may  easily  be  accounted  for 
by  supposing  the  observation  to  have  been  taken  on  the  higher  part  of 
the  town.  Since,  a  third  determination,  made  on  the  lower  bottom  of 
the  Platte,  at  Denver,  near  the  mouth  of  Cherry  Creek,  gives  5,303  feet 
only.  Again,  Georgetown  is  sometimes  placed  at  8,906  feet,  a  serious 
difference ;  and  the  Berthoud  Pass  at  11,562  feet,  or  213  feet  higher 
than  in  the  table  below.  In  a  number  of  instances,  Fr(»mont's  original 
hypsometrical  determinations  are  given  for  comparison  with  more 
modern  ones. 

1.  Western  plains. 

Feet 

Omaha,  (library  and  stjite-house) 1,211 

Julesburg,  eight  feet  above  river .' 3,703 

Denver 5,317 

2.  Base  of  mountains. 

Franklin,  (St.  Vrain's) i 5,256 

Boulder  City 5,536 

Golden  City 5,882 

Golden  Gate 6,226 

Mt.  Vernon 6,479 

Soda  Spring,  (Pike's  Peak) 6,515 

Colorado  City,  15  feet  above  water 6,  *M2 

Divide  between  Arkansas  and  Platte,  on  road  from  Colorado  City  to  Denver..  7, 554 

3.  Eastern  slope  of  mountains,  upper  plateau. 

Central  City 8,300 

GoldHUl 8,636 

Odborn'8  Lake,  (Ward  district) 8,821 

Bergen's  Ranch 7, 752 

North  branch  of  South  Platte,  Denver  and  Buckskin  road 8, 028 

Lake  where  Denver  road  enters  South  Park 10, 041 

Jefferson,  (South  Park) 9,842 

Tarryall,  (South  Park) 9,932 

Fnrtv-six  miles  below  Tarryall,  on  the  Platte 8, 151 

Where  the  TaiTyall  road  leaves  or  strikes  Fontaine  qui  BouiUe 8, 273 

Three  miles  lower  down 7, 794 

Junction,  North  and  South  Clear  Creeks 7,086 

Idaho,  (12  feet  above  South  Clear  Creek) 7,800 

Head  of  Virginia  Canon 9, 690 

Consolidated  Ditch  Office,  (Alissouri  City) 9,073 

Mouth  of  Fan  River 7,930 

Level  of  Clear  Creek  at  Empire  City 8,583 

Biiseof  Berthoud's  Pass 9,464 

Georgetown 8,452 

• 

4.  Passes. 

Georgia  Pass,  (South  to  Middle  Park) 11,487 

Berthoud's  Pass,  (Clear  Creek  to  head  of  Middle  Park) 11, 349 

Same,  (General  Case) 11,371 

Ute  Pass,  (Fremont) 11,200 

5.  Alpine  summits. 

Mt.  Audubon,  (southeast  of  Long's  Peak) 13, 402 

Velie's  Peak,  (northwest  of  Long's  Peak)  13,456 

Long's  Peak,  (approximately) 14, 056 

Mt.  Guyot,  (west  of  Georgia  Pass) 'S3»^"'i?X^ 
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Feet. 

Pike's  Peak 14,216 

Pike's  Peak,  (Frdmont) 14,300 

Gray's  Peak,  (Argentine  district) 14, 251 

Parry's  Peak,  (northwest  of  Empire  City,  named  by  General  Case) 13, 133 

Mt.  Flora,  (a  detached  peak  east  of  PaiTy's  Peak) 12, 878 

6.  Middle  park. 

Three-fourths  of  a  mile  from  summit  of  Berthoud's  Pass,  (western  slope) 10, 696 

Head  of  Middle  Park 8,690 

Hot  Sprmgs  of  Grand  River,  25  miles  trom  head  of  Park 7, 725 

7.  Timber  line. 

North  slope  of  Pike's  Peak 12,043 

On  the  range  of  Berthoud's  Pass 11, 816 

Eastern  slope  of  ridge  leading  to  Gray's  Peak 11,643 

Eastern  slope  of  Mt.  Engelmann 11, 578 

Southern  slope  of  Mt.  Flora 11, 807 

On  Snowy  Range 11,700  to  11,800 

Mt.  Audubon 11,300 

Long's  Peak 10,800 

Wind  River  Mountains 10,160 


These  formidable  altitudes  are  indications  of  the  difficulty  of  inter- 
communication between  the  different  mining  districts.  Yet  the  enter- 
prise and  skill  of  American  engineers  are  not  to  be  baffled  by  such 
obstacles ;  and  it  is  safe  to  predict  that  railway  communication,  in  some 
form,  will,  ere  long,  be  extended  into  the  heart  of  the  mountains,  to 
say  nothing  of  the  plans  of  sanguine  projectors,  who  talk  already  of 
penetrating,  by  this  line,  to  the  Salt  Lake  Valley  itself.  At  present 
there  are  three  railroads  centering  at  Denver :  the  Kansas  Pacific,  com- 
ing from  Kansas  City,  the  Denver  Pacific,  connecting  with  the  Union 
Pacific  at  Cheyenne,  and  the  Colorado  Central,  which  strikes  from  Den- 
ver into  the  mountains.  The  latter  road  has  been  completed  to  Golden 
City,  a  distance  of  about  fifteen  miles,  and  was  opened  for  business 
with  appropriate  festivities  on  the  24th  of  September,  1870.  Another 
road,  called  the  Boulder  Valley  Eailroad,  is  in  process  of  construction 
from  a  point  on  the  Denver  Pacific,  about  twenty-five  miles  north  of 
Denver,  to  the  Boulder  coal-fields. 

It  is  proposed  to  continue  the  Colorado  Central  to  Central  City  or 
Georgetown,  and  some  preliminary  work  has  been  done  in  Clear  Creek 
Caiion.  But  the  question  of  gauge,  which  has  been  considerably  dis- 
cussed, still  remains  unsettled.  The  narrow  gauge,  which  has  been 
employed  with  excellent  economical  results  in  India,  Canada,  Norway, 
and  elsewhere,  would  be,  it  seems  to  me,  just  the  thing  for  mountmn 
branch  roads,  on  account  of  its  superior  cheapness  in  construction  and 
operation  ;  but  it  appears  difficult  for  the  Colorado  people  to  give  up  the 
idea  of  a  great  transcontinental  trunk-line.  The  ambition  of  the  pow- 
erful Kansas  Pa<5ific  Company  seems  to  point  in  this  direction.  A  nar- 
row-gauge line  beyond  Golden  City,  necessitating  transshipments  at 
that  place,  would  be  a  great  local  advantage  to  it,  while  the  continuance 
of  the  ordinary  gauge  to  Central  and  Georgetown  would  be  better  for 
those  localities,  if  its  construction  and  successful  operation  were  feasi- 
ble. My  impression  is  that  Gilpin  and  Clear  Creek  Counties  will  have 
to  choose  between  the  narrow  gauge  and  nothing.  Meanwhile,  a  bold 
and,  perhaps,  visionary  scheme  is  said  to  be  connected  with  the  Boulder 
Valley  line.  I  quote  the  following  statement  from  a  letter  to  the  New 
York  Tribune: 

The  Kansas  Pacific  is  a  powerful  corporation,  and,  properly,  it  is  the  line  by  which 
the  Cotton  States  are  to  communicate  with  California  and  China;  but,  unfortunately^ 
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it  becomes  tributary  to  the  Union  Pacific  at  Cheyenne,  while  it  traverses  a  treeless, 
houseless  prairie  of  nearly  five  hundred  miles  east  of  Denver.  Engineers  have  been 
stniggling  for  a  passage  through  the  Arkansas  Cailon;  thence  through  the  Poncho  Pass 
into  §an  Luis  Valley,  and  they  have  tried  other  routes,  though  they  knewthat  if  they 
succeeded  they  would  find  beyond  the  eastern  slope  of  the  Rocky  Mountains  an  unin- 
habitable country,  more  than  one  thousand  miles  wide.  The  present  move  would  seem 
to  be  toward  Cariboo,  in  the  building  of  the  Boulder  Valley  Road,  that  coal  may  first 
be  obtained,  and  then  that  the  mining  region  may  be  reached  before  the  Union  Pacific 
should  consider  whether  the  prize  is  worth  seeking.  But  there  is  more  than  this  still 
behind.  Boulder  Pass  is  between  Cariboo  and  Central,  and  here  the  snowy  range 
crowds  so  far  to  the  east  that  it  is  but  a  few  miles  through  to  the  head-waters  of  the 
Colorado  of  the  West,  whence  a  passage  into  Salt  Lake  Valley  will  be  easy.  When 
this  shall  bo  accomplished  a  grand  scheme  will  be  developed.  The  Central  Pacific, 
which  meets  the  Union  Pacific  at  Ogden,  seven  hundred  and  fifty  miles  east  of  Sacra- 
mento, will  clasp  hands  with  the  Kansas  Pacific,  and  the  Union  Pacific  will  see  passen- 
gers and  freight  take  this  new  route,  which  is  said  to  be  one  hundred  and  fifty  miles 
nearer  to  New  York. 

Leaving  these  pictures  of  extensive  possibilities,  it  is  well  to  return 
to  the  immediate  needs  of  the  principal  mining  districts  of  the  Territory ; 
and  these,  I  do  not  hesitate  to  say,  will  be  best,  since  most  speedily, 
served  by  the  construction  of  narrow-gauge  railways.  In  a  subsequent 
chapter  of  this  report  some  further  information  on  the  subject  will  be 
given. 

The  erection  of  smelting-works  for  the  treatment  of  Colorado  ores  is  a 
matter  closely  connected  with  the  question  of  railway  transportation; 
and  the  public  spirit,  outrunning,  as  usual,  the  actual  progress  of  in- 
dustry, has  projected  such  works  in  numerous  localities.  An  establish- 
ment of  the  kind  is  erecting  at  Omaha,  under  the  charge  of  Mr.  Balbach, 
of  the  Newark  (New  Jersey)  Works,  and  there  has  been  much  talk  and 
some  action  concerning  similar  enterprises  at  Chicago,  St.  Louis,  and 
Kansas  City.  It  is  also  proposed  to  establish  works  on  the  Union 
Pacific,  among  the  Wyoming  coal-fields,  and  at  Golden  City,  or  somewhere 
else  at  the  base  of  the  mountains,  among  the  Colorado  coal-fields.  The 
relative  natural  and  commercial  advantages  of  all  these  localities  have 
been  subjects  of  lively  discussion ;  but  I  fear  that  the  full  relations  of  the 
subject  have  been  but  partially  investigated.  Letters  are  frequently 
addressed  to  me  as  commissioner,  requesting  my  opinion  whether  this 
or  that  town  "  would  be  a  good  place  for  smelting  works,"  as  if  general 
opinions  on  such  a  point  could  be  proper  bases  of  action.  I  can  only 
say,  in  general,  that  the  most  thorough  and  elaborate  preliminary  esti- 
mates as  to  the  cost  of  construction  and  operation,  the  character  and 
amount  of  the  certain  supply  of  ores,  and  the  margin  of  profit  in  their 
treatment,  are  of  course  indispensable.  But  after  all  these  have  been 
obtained,  the  assurance  of  success  is  not  complete.  The  multiplication 
of  smelting  works  and  the  limited  supply  of  ores,  so  far  as  Colorado  is 
concerned,  will  bring  about  a  fierce  competition,  in  which  natural  ad- 
vantages, and  even  metallurgical  skill,  may  go  down  before  heavier  cap- 
ital and  shrewder  business  management.  The  production  of  the  mines 
may  be  gradually  stimulated  by  the  increased  facilities  of  reduction ; 
but  this  cannot  have  an  immediate  effect,  and  meanwhile  financial  strength , 
the  ability  to  pay  high  cash  prices  for  ores,  and — what  is  more  import- 
ant— the  ability  to  stop  and  stand  still  when  prices  do  not  permit  profit- 
able work,  will  give  decisive  advantages  to  some  works,  while  others, 
less  fortunate  in  these  respects,  are  forced  to  follow  the  lead  of  rivals, 
putting  prices  up  or  down  to  get  business,  not  daring  to  suspend  ope- 
rations, lest  the  suspension  should  be  final,  yet  finding  it  equally  ruin- 
ous to  go  on.  I  have  seen  this  drama  played  repeatedly,  till  the  curtain 
fell  upon  a  sheriflPs  sale. 

The  success  of  smelting-works  at  a  distance  from  the  mining  districts. 
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depends  moreover  upon  the  good  will  of  the  railroad  companies,  who  may 
1U\  or  one  or  another  locality  in  the  prices  of  transportation.  The  ques- 
tion of  establishing  such  works  at  points  near  the  Eocky  Mountain  coal- 
beds  is  aftected  directly  by  the  metallurgical  value  of  the  coal — a  matter 
which  needs  more  thorough  and  extensive  study  than  it  has  yet  received. 

Again,  smelting- works  at  aci^essible  commercial  centers,  drawing  their 
supplies  from  many  different  quarters,  have  a  great  advantage  over 
those  which  depend  directly  upon  single  districts;  yet  this  advantage 
may  be  neutralized  by  some  of  the  causes  enumerated  above,  or  in  the 
course  of  time  by  the  establishment  of  other  works,  intercepting  in  detail 
the  supplies  from  each  quarter.  Thus  the  extensive  works  of  Swansea 
in  Wales  possess  a  commercial  supremacy,  long  established  and  ac- 
knowledged, but  precarious  in  its  particular  elements. 

It  is,  therefore,  impossible  to  predict  which  works  of  the  many  now 
projected  east  of  the  Rocky  Mountains  will  survive  and  flourish.  1 
refer  in  this  connection  to  enterprises  which  are  expected  to  be  perma- 
nent. There  are  numerous  small  establishments  springing  up  from  time 
to  time  in  connection  with  the  discoveries  of  productive  mines,  paying 
for  themselves  in  a  few  months,  and  dying  when  the  mines,  even  tem- 
porarily, give  out.  They  belong  commercially  in  the  same  category  as 
stamp-mills. 

GILPIN   COUNTY. 

The  stamp-mills  of  Gilpin  County,  old  and  new,  number  about  seventy, 
with  more  than  1,300  stamps.  Probably  half  this  number  of  stamps 
have  been  in  operation  more  or  less  steadily  during  the  year,  crushing 
about  100,000  tons  of  quartz,  with  an  average  yield  of  $12  to  $15  per 
ton.  The  average  number  of  stamps  running  throughout  the  year  was 
about  400.  A  large  portion  of  the  rock  crushed  was  custom-rock.  Some 
of  the  most  productive  mines  were  closed  for  months  on  account  of 
quarrels  between  companies.  Among  the  lodes  which  have  been  worked 
with  more  or  less  steadiness  are  the  Fiske,  Milwaukee,  the  California 
and  its  extension,  the  Gardiner,  thelloderic  Dhu,  Kansas,  Camp  Grove, 
Flack,  Prize,  Sudeburg,  Jones,  Fairfield,  Kent  County,  Bobtail,  Bur- 
roughs, and  Gregor3\  The  Coaley  mine  at  Black  Hawk,  the  only  silver 
mine  worked,  so  far  as  1  know,  in  that  vicinity,  produced  some  $20,000 
of  silver  during  the  first  half  of  the  year. 

The  bullion  shipment  from  Gilpin  County  (gold)  for  the  year  ending 
July  1, 1870,  was  as  follows : 

Coin  value.  Coin  value. 


July $124,000 

August 161,500 

September 122,000 

October 110,000 

November 120,500 

December 106,500 

January  106,000 


February $107, 000 

March 114,  OUO 

April 7e,0W 

May 112,500 

June 116,100 


Total  for  the  year 1, 378, 100 


The  bullion  shipments  for  the  twelve  months  previous  to  July  1, 
18G0,  coin  value,  were  $1,207,900. 

In  December,  1870,  the  following  mills  were  running  in  Gilpin 
County,  mainly  on  custom-rock,  or  under  lease.  It  will  be  seen  that 
the  number  of  stamps  in  operation  is  very  high  for  the  season,  and 
above  the  average  for  the  year,  an  encouraging  fact. 

It  is  an  illustration  of  the  incompleteness  of  the  drst  returns  furnished 
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by  the  assistant  marshals  under  the  census  law,  that  the  total  produc- 
tion of  stamp-mills  reported  to  the  Census  Bureau  from  Gilpin  County 
for  the  year  ending  June  1, 1870,  was  but  $486,429,  or  about  three-tenths 
of  the  actual  shipments  of  gold  for  the  same  period. 


1 
2 
3 
4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 


15 
16 


17 
18 
19 
20 
21 
22 
23 


BLACK  HAWK. 

Sensenderfer 

Uolbrook 

University 

Fullerton  and  Kimber's 

Meade's ; 

Lake's,  (Bobtail) 

North  Star 

Miller  and  Boram's 

Fitzpatrick's 

Lewis's , 

Black  Hawk 

Consolidated  Gregory 

Dickinson's 

New  York.... 

CENTRAL. 

Lexington 

Barrett's 

NEVADA  AND  EUREKA  GULCH. 

Waterman's  Eureka 

Kansas-Colorado 

Potter  and  Hawley's ,  .. 

Beverley's 

Clayton's 

Hardesty 

Philadelphia 

Total  number  of  stamps 


No.  of 
stamps. 


20 
10 
15 
15 
20 
12 
25 
10 
10 
12 
60 
23 
20 
55 


22 
30 


15 
12 
15 
12 
12 
25 
25 
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III  addition  to  these  there  were  several  other  mills,  unknown  to  nie  by 
name,  raising  the  aggregate  number  of  stamps  to  more  than  500. 

In  view  of  the  limited  extent  of  the  productive  gold-district  of  Gilpin 
County,  the  number  of  stamps  which  it  keeps  in  operation  is  unequaled, 
except  by  the  Comstock  Silver  district,  in  the  history  of  American  min- 
ing. But  this  number  would  be  much  greater  under  a  proper  system 
of  mine  ownership  and  managemcfnt.  I  take  from  a  pamphlet  by  Colonel 
G.  W.  Baker  the  following  statement,  showing  how  the  most  celebrated 
lodes  of  Gilpin  County  are  subdivided  among  different  owners.  The 
table  suits  my  purpose  all  the  better,  because  it  was  not  published  in 
condemnation  of  this  system,  but  to  show  how  many  companies  had 
failed  to  develop  their  mines  successfully,  even  upon  veins  of  acknowl- 
edged value.  1  quote  it  to  prove  that  the  great  number  of  these  com- 
panies was  one  of  the  principal  causes  of  failure.* 


*  The  subdivisions  of  some  of  these  lodes  are  given  diflferontly  by  Professor  Hague, 
whose  account  is  quoted  below.    I  am  not  able  to  explain  the  discrepancy. — R.  W.  R. 
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The  Gregory  lode  and  its  extension  are  divided  among  the  following 
companies : 


Feet 

Black  Hawk 500 

Consolidated  Gregory 500 

Narragansett 400 

Rocky  Mountain 200 

Benton 600 

Russell 300 


Feet 

Brings 250 

Smith  and  Parmelee 1, 100 

New  York 250 

United  States 400 


Aggregate 4, 500 


This  is  considerably  more  than  the  known  length  of  the  lode.  So 
much  the  worse  for  the  remoter  claims.  The  shafts  sunk  upon  this  lode 
and  its  extensions  have  an  aggregate  depth  of  between  5,000  and  6,000 
feet,  some  of  them  being  500  feet  deep.  Certainly  half  this  amount  of 
shafting  has  been  required  by  the  divided  ownership  merely.  The  vein 
could  have  been  equally  well  developed  without  it. 

On  the  Mammoth  lode  we  have : 

Feet 

Private  owners 1, 280 

Jerome  Eiggs  &  Co 200 

National  Company 233 

GoldEock 260 

Mammoth  Company 300 

Black  Hawk  Company 400 

Aggi;egate  length  between  3,000  and  3,500. 

Aggregate  of  shafting  about  1,600. 

The  Bobtail  load  is  divided  among — 

Feet, 

Bobtail  Company 433J^ 

Sterling  Company 66§ 

Brastow  Company 62§ 

Sensenderfer  Company 128 

Private  owners 33J 

Length  between  700  and  800  feet. 

Shafts  will  aggregate  nearly  3,000  feet.  Many  of  them  400  feet  deep 
and  over. 

The  Gunnel  lode : 

Feet. 

Gunnell  Company 450 

Central  Company 200 

University  Company 266 

Cook  Company : 66 

Gunnell  Central  Company ^ 195 

Kemainder  owned  by  individuals. 

Aggregate  over  1,200  feet. 

Shafting  will  aggregate  over  2,000  feet. 

Development  over  400  feet. 

The  Burroughs  lode : 

Feet 

Ophir  Company 462 

Gilpin  Company 262  J 

Colorado  Company 200 

Burroughs  Company 255 
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Feet. 

Cooper  Company 1 50 

Hardesty  Company 265 

Pacific  National  (Branch) 550 

First  National  Company 600 

Gold  Hill  Company 70 

Baltimore  and  Colorado  Company 40 

Quartz  Hill  Company 30 

Aggregate  length  over  3,000  feet. 

Aggregate  of  shafting  over  5,000  feet. 

Developed  between  400  and  500  feet. 

The  Bates  lode : 

Kocky  Mountain  Company 250 

Bates  &  Baxter  Company 300 

Union  Company 200 

Loker  Company 400 

Gregory  Company 100 

Private  owners 300 

Aggregate  length  1,500  to  1,600  feet. 

Shcdfts  aggregate  in  depth  at  least  2,000  feet. 

The  following  companies  own  fractions  of  the  lodes  placed  opposite 
their  names : 


Companies. 


American  Flag 

Kansas 

Egyptian 

Topeka  

Alps 

Nottoway 

King 

Rochdale 

Prometheus 

Empire 

Monitor 

Keystone 

Philadelphia  &  Colorado 

Clark-Gardner 

Congress 

Private 

Ford 

mn 

Fairfield 

Kershaw 

Private 

Montana 

Manhattan 

Rocky  Mountain 

Standard 

Alliance 

Corydon  

Lone  Star 

Columbia 

Thurber 


Lodes. 


American  Flag. 

Kansas,  Camp  Grove,  Sullivan-Gardner, 
Cook  County,  Cooper. 

Egyptian,  Massachusetts. 

Topeka. 

Alps,  Mackie. 

Nottoway. 

King,  Golden  Wedge,  Dorchester. 

Harsh,  Calhoun,  Wood. 

Prometheus. 

Empire,  American  Flag  Ex. 

Canton,  Pennsylvania. 

Calhoun,  Wood,  Cisler,  Rockford. 

Clark-Gardner,  Gardner. 

Gardner. 

Saratoga. 

Illinois. 

Jefierson,  Goldsborrow. 

Fairfield. 

Fairfield,  Leavenworth, 

Bench,  Tuscola. 

Pewabic,  Kingston,  &c. 

Kansas,  Kent  County,  Illinois. 

Fisk,  Gregory,  Ex.  Tucker,  Ground  Hog, 
Bobtail,  Enterprise,  Cotton,  Kip,  Galeu a. 

Bates  and  others. 

Fisk  and  others. 

Harsh,  Crawford  County,  Carolton,  Huber, 
Stump  Coin,  Berry,  Alliance. 

Corydon,  Newfoundland,  Lyman,  Excel- 
sior. 

Pacific,  Metropolitan,  Atlantic. 

Wall  Street. 

Graee,  Burton. 
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Companies. 

Lodes. 

WhiDDle  ....  ............................ 

Bobtail.  Fisk. 

New  Kuirland ..... ....... .... .... ........ 

Running. 
I^sk,  Running. 
Mercer  County. 
Eureka. 

Fisk 

JacQues - 

Sierra  Madre .-.. 

Eureka ....... 

Eureka. 

Chica£ro  ...... . ...... 

Kansas,  Monroe. 

Morrell 

Morrell. 

Merchants . 

Senator,  Merchant,  Commercial,  Oscar. 

Fisher - 

Wood,  Calhoun. 

Chase 

S.  P.  Chase. 

United  States - 

Gregory,  2d  Gregory  Ex. 
Grant,  Josephine,  German,  Peck  &  Thom- 
as, Ogden. 
German. 

Rochester 

Burton,  Rhoderick  Dhu. 

Hoosier. 

Commonwealth 

Prize. 

Mitchell,  DesMoines,  Perrin,  Freeland. 

Empire 

Foote  and  Simmons. 

Bates. 

It  is  difficult  to  see  how  properties  so  scattered  and  divided  could  l>e 
successfully  administered.  The  smallness  of  the  claims  becomes,  of 
course,  most  inconvenient  and  injurious  when  they  are  worked  with 
vigor.  The  prosecution  of  active  and  productive  mining  rapidly  ex- 
hausts the  ground  on  the  one  hand,  and  leads,  on  the  other,  to  conllicts 
and  interferences  with  neighboring  claimants,  with  regard  to  dumps, 
right  of  way,  drainage,  trespasses,  etc.  Hence  it  is  the  leading  compa- 
nies which  have  been  most  damaged  by  the  original  folly  of  excessive 
subdivision  of  the  lodes.  There  is  no  cure  for  the  evil  but  consolida- 
tion of  adjacent  properties;  and  this  is  retarded  by  the  inflated  capital 
as  well  as  the  i)assion8  or  exorbitant  demands  of  the  different  owners. 
But  come  it  must. 

From  the  careful  chapter  of  Professor  J.  D.  Hague,  (United  States 
Geological  Explorration  of  the  Fortieth  Parallel,  Vol.  Ill,)  on  the  gold 
veins  of  Gilpin  County,  the  following  accounts  of  some  of  the  represent- 
ative lodes  and  mines  have  been  extracted  and  condensed : 

The  most  important  and  best  developed  lodes  are  gi'ouped  about  Central  City  within 
a  circle  two  or  three  miles  in  diameter.  Concerning  these  lodes  in  general,  it  may  be 
said  that  they  are  all  inclosed  in  rock  of  one  common  type,  chiefly  granitic,  with  some 
gneissic  varieties.  Their  course,  with  few  exceptions,  is  between  due  east  and  west, 
and  northeast  and  southwest.  The  prevailing  course  is  5^  to  10^  north  of  east.  Ex- 
amples are  the  Bobtail,  Burroughs,  Gardner,  Flack.  Gunnell,  Winnebago,  and  many 
others.  Exceptions  are  the  Gregory,  Bates,  and  a  few  others.  The  dip  usually  ap- 
jiroaches  the  vertical.  The  lodes  i>osse8S  the  features  of  fissure  veins,  but  are  remarka> 
bly  free  from  faults  or  displacements. 

rho  Bobtail  lode  has  the  reputation  of  having  been  the  most  productive  vein  of  Colo- 
rado, and  of  still  yielding  the  richest  gold  ores.  It  crops  out  on  the  northern  slope  of 
Bobtail  Hill,  not  far  below  the  crest,  and  several  hundred  feet  above  the  base.  This 
hiU  is  on  the  sonth  side  of  Gregory  Gulch,  about  half  way  between  Central  City  and 
Black  Hawk.  Gregory  Hill  is  west  of  it,  beyond  a  shallow  ravine.  The  western  end 
of  what  is  commonly  called  the  Bobtail  lode  is  at  or  near  this  ravine ;  and  the  vein  is 
traced  thence  easterly  about  HOO  feet  along  the  steep  side  of  the  hill.  It  is  one  of  a 
group,  comi)risiug  t^e  Bobtail,  Fisk,  Gregory,  and  Bates,  the  courses  of  which  appear 
to  converge  westwards,  so  that,  if  continuous,  they  jirdbably  intersect  or  join  the  Mam- 
moth, a  large  vein  fartlier  west,  coinciding  closely  in  course  and  dip  with  the  Bobtail. 
This  relation  is  not  clearly  exposed,  but  seems  probable.  The  Bobtail  is  considered  by 
many  a  continuation  of  the  Mammoth,  faulted  perhaps  a  hundred  feet,  near  the  ravine 
between  Gregory  and  Bobtail  hiUs.    In  the  absence  of  a  continuous  outcrop  the  name 
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^*^il  is  definitely  applied  to  the  lode  east  of  the  ravine.     Its  average  course  for  800 
3s   north  75^  east,  magnetic,  or,  allowing  I'P  for  variation,  true  east  and  west. 
"^il*  is  almost  vertical,  varying  slightly  at  difterent  points  to  north  or  south.     The 
^li   varies  from  a  few  inches,  or  a  well  seam,  to  10  or  even  15  feet,  not  exceeding  in 
«t  verago  3  or  4  feet.    The  country  rock  may  he  generally  described  as  gneiss,  though 
^t  inies  distinctly  granitic  in  character.    It  possesses  the  common  characteristics  of  the 
'^ably  metamorphic  rock  that  prevails  throughout  the  more  elevated  portion  of  the 
S<*.     It  frequently  shows  a  thinly-banded  structure  with  au  easterly  dip.    The  walls 
'^o  vein  are  usually  pretty  well  defined,  particularly  the  south  wall,  which  is  almost 
'^ys  easily  followed,  and  carries  in  most  places  a  thin  clay  selvedge  or  parting.    The 
'^h  wall  appears  less  regular,  and  is  sometimes  diflicult  to  distinguish.    The  vein- 
^t*ir  is  a  highly  siliceous  feldspathic  mixture,  carrying  much  free  quartz,  but  not  pre- 
ftiiig  the  usual  appearance  of  solid  quartz  veins.     In  many  places,  even  where  the 
^li  is  wide  and  well  defined,  the  filling  has  a  granitic  Uwk,  differing  but  little  from 
^t  of  the  country  rock ;  and  usually  in  such  cases  it  is  quite  as  barren.    The  gangue 
^ompanying  the  ore  is  a  soft-whitish  or  pale-greenish  rock,  consisting  chiefly  of  de- 
'^Jiposed  or  altered  feldspathic  material,  mixed  wiili  quartz,  and  thickly  impregnated 
Uh  iron  and  copper  pyrites,  usually  in  small  crystals.    The  richer  ore  is  concentrated 
^  a  seam  of  solid  sulphurets, -consisting  mainly  of  iron  and  copper  pyrites,  intimately 
dngled  with  which  are  comparatively  small  quantities  of  galena,  zinc-blende,  arseni- 
xl  pyrites,  and  other  allied  minerals.     Gold,  rarely  or  never  entirely  without  silver,  is 
Bsociated  with  the  pyrites.     Usually  the  fine  copper  pyrites  is  the  richest  in  gold ;  the 
on  pyrites,  when  fine  and  close-grained,  is  also  a  rich  gold-bearing  ore,  but  when 
jarse-grained  and  distinctly  crystalline,  it  has  much  lower  value. 
The  productive  portions  of  the  vein  usually  carry  a  seam  of  the  solid,  gold  bearing 
yrites,  varying  in  width  from  an  inch  or  two  to  two  or  three  feet.    An  average  width 
ften  or  twelve  inches  is  deemed  an  excellent  vein  of  pay -ore.     This  seam  of  i)yrite8  is 
nially  accompanied  by  a  mass  of  vein-matter  or  gangue,  from  one  to  three  or  four 
et  in  width,  which  carries  the  finely-crystallized  sulphurets,  generally  disseminated 
irongh  it,  as  already  described.    These  two  methods  of  occurience  of  the  ore  furnish 
vo  qualities  for  treatment;  the  last  named,  that  which  fills  the  greater  part  of  the 
i?in,  affording  stamp-rock  that  yields  about  an  ounce  of  retorted  amalgam,  or  $16  50 
>  $18,  coin,  per  ton ;  the  former,  or  the  concentrated  seam  of  pyrites,  affording  the  lirst- 
ass  or  smelting  ore,  assaying  from  three  to  twelve,  and  averaging  about  six  ounces  of 
[le  gold  and  six  ounces  of  line  silver  per  ton,  besides  the  coi)per,  which,  when  saved 
I  the  smelting  process,  forms  an  important  element  of  its  value. 
The  distribution  of  ore  in  the  vein  is  not  uniform.    Some  portions  of  the  ground, 
•r  considerable  distances,  both  horizontally  and  vertically,  are   barren  ;   the  wall« 
pproach  each  other ;  the  vein-matter  pinches  out,  or  sometimes,  the  vein,  where  prc- 
Tving  its  width,  is  filled  with  banen  rock.     In  some  places  the  lissure  is  tilled  with  a 
3od  veki  of  stamp-rock,  with  little  or  no  first-class  ore  ;  in  others  the  solid  seams  of 
ilphurets,  the  copper  and  iron  pyrites,  attain  and  preserve  for  considerable,  distances, 
width  of  two  feet  or  more.     Commonly,  however,  as  has  just  been  stated,  the  vein, 
here  productive,  consists  of  a  seam  of  gold-bearing  pyrites  eight  or  twelve  inches  in 
idtli,  with  an  accompanying  belt  of  pay-ground,  having  the  ore  more  or  less  liberally 
istributed  through  it,  and  affording  stamp-rock  of  fair  quality.    The  average  yield 
f  the  stami)-rock  of  this  lode  is  six  or  seven  ounces  of  retorted  amalgam  per  cord  of 
re.    The  ounce  of  amalgam  is  worth  from  $16  50  to  $18,  coin.    The  cord  contains  from 
.'ven  to  eight  tons.    The  yield  is  accordingly  about  $14  or  $16,  coin,  per  ton. 
As  nearly  as  could  he  ascertained  from  the  officers  of  the  Bobtail  mine,  working  on 
le  western  ])orti(m  of  the  lode,  the  proportion  of  firat-class  ore  to  the  second-class  or 
amp-rock  was  about  one-tenth  ;  while  the  whole  amount  of  ore  of  the  two  grades 
as  estimated  to  be  from  one-third  to  one-half  of  all  the  rock  raised  from  the  mine. 
The  lode  is  clearly  traced  and  is  develoix'd  for  800  feet  in  len<jth.     Unfortunately 
lat  extent  of  ground,  itself  not  more  than  enough  for  one  weU-managed  mine,  is 
ivided  up  into  six  independent  claims,  some  of  them  very  short,  not  only  increasing 
reatly  the  costs  of  superintendence  and  general  management,  but  presenting  great 
inderanees  to  the  economical  opening  and  working  of  the  ground.    These  claims, 
eginning  at  the  west  end  in  the  ravine  and  proceeding  easterly,  are  as  follows : 

Foot. 

he  Bobtail  Gold  Mining  Company  owning 433^ 

he  Sterling  Gold  Mining  Company  owning 66| 

he  Black  Hawk  Gold  Mining  Company  owning 72 

he  Field  Gold  Mining  Company  owning 33^^ 

he  Trust  Gold  Mining  Company  owning 66i 

'he  Senseuderfer  Gold  Mining  Company  owning 128 

800 
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The  development  of  these  claims  has  reached  an  average  depth  of  about  500  feet. 
They  have  been  worked  independently  of  each  other  except  in  the  matter  of  drainage^ 
which  has  been  cfiected  by  pumping  machinery  owned  and  operated  by  the  several 
parties  on  joint  account.  But  the  very  limited  extent  of  most  of  the  claims  has  been 
the  cause  of  very  irregular  work  below  ground,  especially  in  those  east  of  the  Bobtail 
Company.  Each  claim,  even  the  shortest,  has  carried  on  its  operations  through  an 
independent  shaft,  usually  stoping  the  ore  underhand  as  fast  as  made  accessible  by  the 
shaft.  No  systematic  opening  of  the  ground,  in  advance  of  the  stopes,  or  economical 
or  advantageous  methods  of  attacking  or  handling  the  rock  can  be  employed  under 
such  conditions.  The  vein  is  not  wide,  and  the  rock  is  hard,  making  the  costs  of  sink- 
ing and  stoping  very  considerable  ;  water  is  abundant  and  its  removal  involves  mach 
expense  ;  nor  is  the  vein  uniformly  productive.  All  these  qualities  demand  economy 
and  a  well-organized  and  comprehensive  system  of  management  as  the  ftrst  condition 
of  permauent  and  successful  mining.  In  the  absence  of  tliis  the  profits  are  likely  to  be 
absorbed  by  the  multiplied  costs  of  administration  when  the  lode  is  productive,  and  when 
the  lode  becomes  poor,  in  any  given  portion,  the  work  is  liable  to  be  abandoned  by 
the  parties  that  are  most  affected,  and  only  resumed  when  the  neighboring  claims  have 
afibrd  renewed  encouragement. 

The  Bobtail  lode  has  been  remarkably  productive  and  has  yielded  very  rich  ores,  so 
that,  in  spite  of  all  the  existing  disadvantages,  it  has  during  its  history  paid  large 
profits  to  its  owners.  Nevertheless,  its  operations  of  late  have  been  less  prosperous. 
Some  of  the  shorter  claims  under  temporary  discouragements  stopped  work  wo  or 
three  years  ago ;  the  others,  owing  to  various  causes,  of  which  the  inefficiency  of  the 
pumping  apparatus  has  been  an  important  one,  and  the  necessity  of  investing  largely 
in  machinery  and  other  improvements  another,  have  been  unable  for  some  time  to 
make  any  dividends ;  and,  in  the  summer  of  1869,  all  work  on  the  lode  was  suspended 
awaiting  the  result  of  negotiations  then  in  progress,  having  in  view  the  consolidation 
of  the  various  companies  interested  in  the  property. 

The  first  of  the  above-named  companies,  the  *'  Bobtail,"  owns  more  than  one-half  of 
the  developed  portion  of  the  lode.  The  upper  portion  of  the  ground  is  said  to  have 
been  worked  in  early  days  by  various  parties,  wlio  gouged  out  what  they  could  with- 
out method  or  regard  for  the  future,  and  although  it  yielded  largely  in  rich  ores,  the 
present  company,  working  the  mine  since  1864,  have  not  only  encountere<l  a  good  deal 
of  poor  ground,  but  have  been  obliged  to  spend  much  money  and  patient  eflbrt  in 
providing  proper  machinery  and  getting  the  mine  into  a  suitable  condition  for  econom- 
ical operation.  It  was  originally  opened  by  several  vertical  shafts,  two  of  which 
have  been  continued  by  the  present  company,  and  are  now  connected  with  an  incline, 
through  which  all  the  ore  is  hoisted  to  the  surface. 

The  eastern  part  of  the  ground  is  better  than  that  further  west,  and  has  therefore 
been  more  extensively  worked.  When  visited  by  Professor  Hague  there  was  a  good 
vein  of  smelting  ore  in  this  part  of  the  mine,  varying  from  12  to  18  inches  in  width, 
accompanied  by  about  24  inches  of  fair  milling  ore.  Tho  upper  part  of  the  mine  is 
pretty  thoroughly  worked  out,- but  the  deeper  portion  has  been  opened  by  levels,  mak- 
ing tho  ground  available  for  back  stoping.  As  this  had  been  done  only  to  a  limiteil 
extent  the  force  that  could  be  emi)loyed  in  producing  ore  was  not  large.  During  the 
season  previous  to  closing  the  mine  its  average  product  was  240  or  250>tons  of  milling 
ore  per  month,  yielding  about  $15,  in  coin,  per  ton,  besides  which,  during  the  fore- 
going year,  some  20  tons  per  month  of  first-class  ore  had  been  sold  at  the  smelting 
works,  at  an  average  price  of  little  less  than  $70  per  ton,  in  currency. 

Next  east  of  tho  Bobtail  Company's  mine  is  that  of  the  Sterling,  owning  66  feet. 
This  claim  is  opened  by  a  vertical  shaft  which  has  reached  the  greatest  absolute  depth 
of  any  on  the  lode,  and  was  used  by  the  Drainage  Company  as  a  pump-shaft.  The 
mine  has  been  worked  out  above,  but  when  seen  by  Professor  Hague,  previous  to  the 
8usx)ension  of  work,  there  was  a  very  good  vein  in  the  bottom,  carrying  a  seam  of  com- 
pact iron  and  copper  pyrites,  a  foot  or  more  in  width,  besides  a  belt  of  stamp-rock  of 
food  quality.  The  ores  are  essentially  of  the  same  character  as  those  of  the  neigh- 
oring  mine  just  described.  During  the  year  previous  to  closing  the  mine  something 
over  150  tons  of  smelting  ore  had  been  sold  at  the  Smelting  Works,  on  which  the  mine 
realized  about  $90  per  ton,  in  currency,  its  average  tenor  being  about  six  ounces  of 
fine  gold  and  six  or  seven  ounces  of  fine  silver  to  the  ton.  The  mine  has  good  ground, 
but  it  is  too  short  in  extent  to  be  worked  advantageously. 

The  pump  of  the  Drainage  Company,  established  in  the  Sterling  shaft,  consists  of  a 
10-inch  force-pump,  or  plunger,  which  is  placed  about  250  feet  below  the  adit-level ;  this 
level,  130  feet  below  the  mouth  of  the  shaft,  passes  through  the  mine  of  the  Bobtail  Com- 

Sany,  as  may  be  seen  in  the  section,  and  delivers  the  water  in  the  ravine,  west  of  the 
lobtail  works.    Below  the  plunger-pump  is  a  draw-lift  of  12  inches  diameter,  raising 
the  water  from  the  bottom  of  the  mine  to  the  cist<?rn  supplying  the  force-pump.    The 
column  above  the  plunger  is  a  10-inch  pipe,  except  where,  for  want  of  a  sufiicient  sup- 
ply of  the  latter,  two  6-inch  pipes  are  introduced  as  a  substitute. 
The  pump  was  worked  by  the  engine  on  the  Black  Hawk  property,  the  power  being 
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transmitted  by  a  line-sbaft  and  thence  by  belting  to  the  pump-gearing.  The  ineffi- 
ciency of  this  apparatus  has  been  the  cause  of  great  hinderance  to  the  several  mines 
dependent  upon  it,  especially  as  most  of  them  are  almost  as  deep  as  the  pump-shaft 
and  are  frequently  obliged  to  suspend  operations  altogether  on  account  of  water.  The 
pump,  while  running,  worked  on  a  six-foot  stroke,  making  from  seven  to  ten  strokes 
per  minute,  and  was  obliged  to  run  night  and  day  steadily. 

An  intimate  connection  between  this  lode  and  the  neighboring  lodes,  the  Fiske  and 
Gregory,  is  said  to  be  shown  by  the  drainage :  the  last-named,  when  worked  to  a  deeper 
level  than  the  Bobtail,  having  drained  the  latter  completely  ;  while  under  reversed 
conditions,  the  Bobtail  drained  both  the  Fiske  and  Gregory.  The  Running  lode,  opened 
a  haVf  mile  cast  of  the  mines  on  the  Bobtail,  and  regarded  by  some  as  a  continuation 
of  the  same,  and  by  others  as  a  separate  lode,  is  said  likewise  to  be  drained  by  the 
Bobtail  pump.  Nevertheless  the  west  shaft  of  the  Bobtail  mine  is  filled  with  water 
some  40  or  50  feet  above  the  bottom  of  the  pump-shaft.  With  regard  to  this  it  is 
stated  that  the  shaft  was  perfectly  drained,  until,  in  sinking,  a  large  stream  of  water 
was  cut,  driving  the  men  out  and  filling  the  shaft ;  and  on  being  sufiered  to  stand  in 
that  condition  tor  a  season,  the  crevices  and  clefts  about  the  bottom  of  the  shaft,  for- 
merly affording  passage  to  the  water,  may  have  become  choked  with  clay  and  thus 
impenetrable. 

The  next  two  claims  on  the  east,  the  Black  Hawk  and  the  Field,  have  been  worked 
to  a  depth  of  about  400  feet,  and  have  been  very  productive,  especially,  it  is  said,  the 
latter. 

The  Trust  mine,  claiming  6<>|  feet,  next  east  of  the  Field,  has  been  worked  to  a 
depth  of  about  540  feet  or  little  more.  Nearly  all  the  productive  ground  has  been 
worked  out  to  within  a  few  feet  of  the  bottom,  where  the  vein,  at  the  depth  just  men- 
tioned, was  four  or  five  feet  wide,  with  two  feet  of  pay-grouud. 

The  next  claim,  and  the  eastern  limit  of  the  developed  portion  of  the  lode,  is  the 
Sensenderfer.  This  mine  has  the  enviable  reputation  of  having  not  only  the  richest 
ore,  but  the  most  uniformly  productive  ground,  of  all  the  claims  on  the  vein.  It  is 
worked  by  means  of  two  shafts  to  a  depth  of  more  than  500  feet,  and  although  pretty 
much  worked  out  above,  the  bottom  of  the  mine,  when  work  was  suspended,  showed  a 
strong  vein,  two  feet  wide,  filled  with  ore  of  high  grade.  During  several  years  this 
claim  was  worked  by  Mr.  John  Sensenderfer,  who  is  reputed  to  have  taken  from  it  a 
large  amount  of  gold.  It  has  also  been  idle  for  various  reasons  during  much  of  the  time 
since  its  first  discovery.  Since  1866,  it  has  been  worked  by  a  company,  consisting 
chiefly  of  a  few  gentlemen  residing  in  Central  City,  and  during  that  time  has  been  one  of 
the  most  profitable  enterprises  in  the  Territory.  The  entire  product  of  ore  was  usually 
sent  to  the  stamping  mill  without  selection  of  first-class  for  smelting,  and  yielded  on 
the  average  15  ounces  of  gold  to  the  cord  of  rock,  or  two  ounces  per  ton.  In  some 
cases  tbree  or  four  ounces  per  ton  were  obtained. 

Late  in  the  summer  of  1868  the  company  began  to  select  the  best  of  their  ore  for 
smelting,  in  order  to  avoid  the  loss  involved  in  treating  ores  of  so  high  a  value  by  the 
ordinary  stamping  process. 
During  the  two  years  ending  September  1,  1868,  the  total  product  of  this 

claim  was,  in  currency $197, 155 

Of  which  the  costs  of  production  were — 

For  mining,  600  cords,  say  4,500  to  4,800  tons $51,089 

For  milling,  600  cords,  say  4,500  to  4,b00  tons 26,846 

77,935 

Leaving  as  profits,  currency 119,220 


Out  of  these  profit*  t«n  dividends  of  $10,000  each  were  paid  previous  to  November, 
1867  ;  during  the  succeeding  year  no  dividends  were  paid,  as  the  mine  not  only  required 
considerable  outlay  for  improvements,  but  suffered  much  delay  and  embarrassment  on 
account  of  water.    In  the  summer  of  1868,  however,  the  work  was  going  on  profitably. 

During  the  month  of  August  of  that  year,  which  may  serve  as  an  average,  the  costs 
were  stated  as  follows : 

Ordinary  mining  expenses,  in  currency $2, 600 

Proportion  of  pumping  costs 800 

Hauling  ore  to  mill,  30  cords,  at  $11 330 

Milling  costs 700 

4,430 


Costs,  per  cord,  $147  66,  or  about  $18  50, per  ton  of  ore,  in  currency.    Of  the  above 
quantity  of  ore  the  yield  at  the  usual  average  rate  of  15  ounces  of  retorted  amalgam,  > 
per  cord,  would  be  450  ounces  for  30  cords,  irv^ich  at  $20,  currency,  per  ounce,  would 
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be  $9,000,  leaving  a  profit  of  $4,570.    The  mine  is  ijrovided  with  hoisting  power,  a 
small  engine  driving  a  simple  winding-spool  by  means  of  a  pulley  and  belt. 

The  total  yield  of  the  Bobtail  lode  since  the  date  of  its  discovery  is  said,  by  those 
who  have  the  best  means  of  information,  to  be  ^'2,.^00,000 ;  but  it  has  been  worked  by 
so  many  difterent  parties,  and  in  such  an  irregular  manner,  that  in  the  absence  of  reli- 
able records  it  is  impossible  to  arrive  at  anytuiug  nearer  than  a  rough  estimate  of  the 
product. 

The  Fiske  lode  is  on  Bobtail  Hill,  a  little  north  of  the  lode  just  described,  and  hav- 
ing such  a  course,  as  may  be  seen  on  the  map,  that  the  two  veins  should  intersect  each 
other  in  the  ravine,  a  little  west  of  the  Bobtail  Mine.  This  lode  is  said  to  have  been 
worked  with  encouraging  results  in  times  past. 

The  Gregory  lode,  is,  perhaps,  the  most  widely  celebrated  in  the  Territory'.  During 
the  ten  years  that  have  passed  since  the  commencement  of  work  on  this  lode,  it  has 
been  the  scene  of  active  mining  operations,  and  is  at  present  unequaled  by  any  other 
in  the  region  as  regards  the  general  extent  of  its  development ;  the  registered  locations 
on  it  covering  about  4,000  feet,  of  which  nearly  half  is  worked  to  a  depth  of  about 
500  feet. 

While  the  Bobtail  may  be  looked  upon  as  a  continuation  of  the  Mammoth,  either 
direct  or  slightly  displaced,  the  course  of  the  Gregory  diverges  from  the  latter  at  an 
angle  of  about  45°.  Its  point  of  divergence,  if  regarded  as  a  branch  of  the  Mammoth, 
or  of  intersection,  if  considered  as  an  independent  vein,  would  be  several  hundred  feet 
west  of  the  little  ravine  which  divides  Bobtail  Hill  from  Gregory  Hill,  but  its  exact 
relations  to  the  Mammoth  are  not  definitely  shown  by  developments  thus  far  made, 
although  claims  have  been  located  beyond  the  assumed  point  ot  intersection,  and  some 
mining  work  has  been  done  upon  them.  It  is  in  the  little  ravine  just  referred  to  that 
the*  first  discovery  of  the  vein  was  made. 

The  most  developed  portion  of  the  lode  begins  some  600  or  700  feet  northeast  of  the 
probable  junction  with  the  Mammoth,  and  continues  thence  in  a  northeasterly  direc- 
tion some  1,500  cr  2,000  feet,  divided  among  and  worked  by  some  half-ilozeu  or  more 
companies.  Its  general  course  for  this  distance  is  30°  east  of  magnetic  north ;  or, 
allowing  15°  for  variation  of  the  needle,  true  northeast.  Its  course  in  this  direction 
may  be  traced  on  the  surface  down  the  northern  slope  of  Gregory  Hill,  across  the 
Gregory  Gulch,  and  over  the  hill  which  divides  Gregory  from  Chase  Gulch  ;  and  along 
this  part  of  the  vein,  from  the  bottom  of  Gregorv  Gnlch,  where  is  located  the  mine  of 
the  Smith  and  Parmelee  Company,  to  the  top  of  Gregory  Hill,  the  surface  is  covered 
with  the  shaft-houses,  hoisting  and  pumping  works,  mills,  and  waste-dumps  of  the 
several  companies  engaged  in  mining  on  the  lode.  The  dip  of  the  vein  is  nearly  verti- 
cal, though  sometiuies  inclined  either  to  the  northwest  or  southeast.  In  the  Consoli- 
dated Gregory  mine  the  shafts  are  sunk  vertically,  and  are  generally  within  the  walls 
of  the  vein ;  farther  to  the  northeast,  on  tho  ground  of  the  Black  Hawk  and  the 
Briggs  mines,  tho  pitch  is  southeast,  though  not  deviating  far  from  the  vertical ;  the 
inclination  of  the  pump-rod  in  the  former  showing  a  dip  of  83°  or  84° ;  'while  still 
farther  northeast,  in  the  mine  of  the  Smith  and  Parmelee,  where  the  vein  is  divided 
into  two  branches,  one  of  which  is  known  as  the  Gregory  and  the  other  as  the  Briggs, 
the  former  dips  steeply  to  the  northwest,  while  the  latter  dips  to  the  southeast. 

The  relation  of  the  so-called  Briggs  vein  to  the  Gregory  has  been  the  subject  of  much 
discussion  and  some  litigation,  some  claiming  that  the  two  are  distinct  and  independ- 
ent veins ;  others,  that  there  is  but  one  vein,  which  is  divided  into  two  parts  by  an 
intervening  "  horse"  of  ground.  The  probabilities  seem  to  be  in  favor  of  the  latt«r 
view,  though  until  the  developments  of  each  branch  are  sufficient  to  determine  the 
limits  of  the  "  horse,"  or  show  beyond  a  doubt  that  the  intervening  ground  between 
the  two  branches  is  actually  only  an  isolated  and  inclosed  fragment,  and  not  a  permA- 
nent  and  continuous  part  of  the  country  rock,  there  will  be  some  reason  for  the  con- 
trary opinion.  The  two  branches  or  veins  appear  at  tho  surface  together  on  the  Smith 
and  Parmelee  location,  and  are  worked  between  the  same  walls  lor  something  more 
than  100  feet.  Descending  vertically  from  that  point  the  two  diverge,  the  so-called 
Gregory  dipping  about  80^  to  the  northwest,  the  Briggs  at  about  the  same  inclination 
to  the  southeast,  the  distance  between  them,  therefo^:e,  increasing  with  the  depth,  so 
that  at  240  feet  below  the  surface  a  crosscut  shows  them  to  be  72  feet  apart. 

Horizontally,  the  two  branches  diverge  in  going  eastwaixl,  the  angle  of  divergence 
being  but  a  few  degrees  at  first,  and  farther  east,  so  far  as  opened,  the  difterence  in 
their  courses  being  about  10° — the  Gregory  having  a  course  of  north  45°  east,  true,  while 
the  Briggs  has  a  course  of  north  55°  east,  true.  The  line  of  junction,  or  divergence,  of 
the  two  branches  on  the  west  is  not  a  vertical  one,  but  dips  to  the  westward,  so  that 
with  increasing  depth  the  division  of  the  vein  into  two  branches  is  found  farther  and 
farther  west,  occurring  near  the  surface  on  the  western  part  of  the  Smith  and  Parme- 
lee and  eastern  part  of  tho  Brings  location,  while  on  the  Black  Hawk  mine  the  splitting 
of  the  vein  into  two  branches  is  about  300  f*»^t  farther  west  at  a  depth  of  between  200 
and  300  feet  below  the  surface. 

Eastward,  beyond  the  Smith  and  Parmelee,  the  work  has  not  been  sufficient,  either 
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on  the  surface  or  in  depth,  to  determine  the  relations  of  the  two  branches,  and  whether 
they  reunite  ;  and  if  so,  where,  remains  to  be  seen. 

The  so-called  Briggs  lode  derives  its  name  from  the  Bricgs  Company,  which  is  located 
on  the  Gregory  vein  between  the  Black  Hawk  and  Smith  and  rarmelee  mines.  It  is 
said  to  have  been  discovered  on  this  property,  and,  as  an  independent  lode,  is  understood 
to  be  claimed  by  that  company  for  a  considerable  distance  beyond  the  limits  of  their 
claim  on  the  Gregory  itself.  The  adjoining  companies,  however,  holding  that  the  so- 
called  lode  is  but  a  branch  and  a  part  of  the  Gregory,  work  it  as  such  within  the  limits 
of  their  claims. 

The  country-rock  of  the  Gregory  lod^  is  generally  similar  to  that  of  the  Bobtail — a 
granitic  gneiss,  sometimes  poor  in  mica,  at  other  times  abounding  in  that  mineral,  and 
having  the  appearance  of  mica-schist.  It  frequently  shows  parallel  bands  or  lines  of 
structure,  or  of  varied  mineral  composition,  which  usually  dip  flatly  to  the  eastward. 

The  walls  of  the  vein  are  not  very  regular.  Sometimes  they  are  quite  smooth  and 
well  defined,  but  usually  there  is  little  or  no  gouge  or  selvedge,  and  the  removal  of  the 
vein-matter  near  the  wall  leaves  a  ragged  and  uneven  surface.  Where  the  walls  have 
been  left  standing  sometimes  they  frequently  scale  off  and  fall  in  large  pieces ;  some- 
times belts  of  highly  micaceous  character  occur,  which  soften  on  exposure  to  the  air, 
rendering  the  walls  very  inseciu'e  and  requiring  substantial  support.  The  width  of  the 
vein  varies  from  2  to  5  feet,  sometimes  expanding  to  12  or  15. 

The  vein-matter  is  like  that  already  described  in  the  Bobtail — quartzose  generally, 
sometimes  a  mixture  of  quartz  and  feldspar,  much  of  which  has  a  softened,  altered 
character,  carrying  a  large  percentage  of  iinely-divided  pyrites.  Sometimes  masses  of 
pure  quartz  are  also  densely  impregnated  with  finely-crystallized  iron  pyrites.  Crys- 
tallized quartz  occurs  sometimes.  Free  gold  is  also  found,  lumps  worth  $(30  being  re- 
ported. 

As  in  the  Bobtail,  there  is  usually  a  seam  of  compact  ore,  consisting  of  iron  and 
copper  gold-bearing  pyrites,  associated  with  the  wider  belt  of  vein-matter  caiTying  the 
ore  in  disseminated  form,  as  just  described.  The  value  of  this  compact  ore-seam  varies 
considerably,  but  is  generally  less  per  ton  than  that  of  the  Bobtail.  Some  of  the  richer 
lots  are  said  to  yield  from  $150  to  $200,  coin,  per  ton,  but  such  are  uncommon.  In  fact 
the  value  of  the  lode  seems  to  be  less  concentrated  than  in  the  Bobtail,  affording  a 
smaller  proportion  of  smelting  ore ;  but  the  average  width  of  the  Gregory  is  greater. 
The  yield  per  ton  under  the  stamps  varies  according  to  the  proportion  of  compact  and 
richer  pyrites  occurring  with  the  poorer  vein-matter.  The  latter  yields  alone  from  5  to 
6  ounces  per  cord,  or  $10  to  $13,  in  coin,  per  ton,  while  the  average  yield  of  the  Black 
Hawk  rock  for  six  months,  crushing  everything  together,  is  stated  at  from  $20  to  $25, 
cpin,  per  ton. 

The  same  distinction  observed  in  the  Bobtail,  that  the  fine-drained  copper  pyrites  is 
the  richest  gold-bearing  mineral  of  the  ore,  prevails  also  in  this  vein.  But  little  galena, 
and  less  zincblende,  is  tound  associated  with  the  ores  of  the  Gregory. 

The  distribution  of  the  ore  is  variable,  sometimes  occurring  in  seams  2  or  3  inches 
wide  with  inter\'ening  bands  of  poor  rock,  sometimes  expanding  to  2  feet  or  more 
in  width,  sometimes  pinching  out  altogether,  leaving  the  vein  filled  with  barren 
matter,  consisting  of  hard  quartz  and  feldspar.  The  pay-seam  is  usually  on  one  wall 
or  the  other,  but  does  not  seem  to  follow  either  uniformly  throughout  the  length  of  the 
lode.  The  prominent  working  mines  on  this  lo<le  are,  beginning  about  600  or  700  feet 
northeast  of  the  junction  with  the  Mammoth  lode,  as  follows : 

Feet. 

Narragansett 400 

Consolidated  Gregorv 500 

Black  Hawk 300 

Bri^^s 2.50 

Smith  and  Pamielee 300 

Southwest  of  the  first  named  of  these  are  other  claims,  covering  in  all  more  than 
1,000  feet,  on  which  some  work  has  been  done,  while  northeast  of  the  last  named  the 
lode  has  been  claimed  and  somewhat  developed  for  another  thousand  feet,  but  all  of 
these  claims  were  idle  at  the  time  of  the  writer's  visit.  So  far  as  I  am  informed  no 
careful  survey  has  ever  been  made  of  any  of  the  mines  on  the  lode,  and  the  existing 
records  concerning  the  occurrence  of  ore  in  the  vein  are  very  meager. 

The  Narragansett  Company  own  400  feet  of  the  lode,  and  have  opened  their  mine  to 
the  depth  of  450  feet.  The  greater  part  of  this  work  was  done  several  years  ago. 
Costly  hoisting  works  and  crushing  machinery  were  provided  at  the  mine,  but  opera- 
tions were  susi)ended  in  1866,  as  the  results  then  obtained  were  not  satisfactory.  This 
condition,  it  is  said,  was  chiefly  due  to  the  want  of  an  efficient  method  of  treating  the 
ores.  In  1868  work  was  resumed  by  parties  who  leased  the  property,  and  the  main 
shaft  was  sunk  an  additional  hundred  feet.  It  is  said  that  encouraging  results  were 
obtained,  but  about  this  time  the  work  on  the  Bobtail  lode  wa^  suspended,  and  such  is 
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the  connection  between  the  two  veins  that  the  water  of  one  affects  the  other.    As  t-ho 

Sump  on  the  Bobtail  ceased  to  drain  that  lode,  the  water  increased  so  much  in  the 
arragansett  that  operations  were  a^ain  suspended. 

The  Consolidated  Gregory  Gold  Mining  Company  own  500  feet  of  this  lode,  working 
as  one  mine  what  was  formerly  divided  up  into  several  short,  independent  claims. 
The  mine  is  opened  by  three  shafts,  of  wnich  the  central  one  is  the  chief,  having 
reached  the  greatest  depth  and  being  htted  up  in  the  most  substantial  manner,  provided 
with  pumping  and  hoistiug  machinery  and  other  facilities  for  permanent  and  extensive 
operations.  This  shaft  was  begun  from  the  surface  by  the  Consolidated  Company,  and 
has  reached  a  depth  of  over  400  feet.  The  east  shaft,  sunk  by  the  former  owners,  was 
abandoned  by  the  new  company  as  a  means  of  working,  and  only  kept  open  for  venti- 
lation. The  west  shaft  is  used  for  hoisting,  the  power  for  that  purpose  being  transmit- 
ted from  the  machinery  at  the  central  shaft.  The  good  ground,  in  the  upper  portion 
of  the  mine,  has  been  pretty  much  worked  out,  but,  when  seen  by  Professor  Hague, 
[and  by  myself  in  1869,]  there  were  reserves  of  considerable  extent  in  the  lower  levels. 
The  vein  in  the  bottom  of  the  mine  was  looking  very  well,  being  from  8  to  12  feet  wide 
in  the  third  level  and  carrying  a  strong  seam  of  solid  ore,  as  well  as  a  wide  belt  of  good 
stamp-rock.  This  mine  usually  sends  all  its  ore  to  the  stamping  miU  without  selection 
of  the  first-class.  According  to  the  statement  of  the  mining  captain,  about  three- 
fourths  of  the  entire  vein-matter  is  fit  for  crushing,  of  which  one-tenth  part  would  be 
suitable  for  smelting,  if  desired.  The  average  product  pf  all  that  is  sent  to  stamps  is 
stated  at  six  ounces  of  retorted  amalgam  per  cord,  equal  to  $12  or  $15,  in  coin,  per  ton. 
The  present  owners  have  developed  the  property  with  a  view  to  {jcrmanent  ox>eratiou8 
and  economical  management.  The  central,  or  main,  shaft  has  been  sunk  vertically, 
and  timbered  in  a  very  substantial  manner. 

A  detailed  statement  of  the  costs  of  sinking  and  timbering  is  not  accessible,  nor  is 
such  information  readily  obtained  in  Colorado,  as  but  little  attention  is  paid  to  the 
classification  of  accounts  or  analytical  statements  of  the  varied  expenses  of  mining.  La- 
bor is  generally  employed  by  the  day  at  $3  50,  in  currency,  for  miners,  and  from  $4  to 
$6  per  day  for  mechanics.  Drifting,  on  contract — the  miners  furnishing  their  own  sup- 
plies, except  steel — costs  from  $15  to  $20  per  foot ;  sinking,  $25  to  $55  per  foot.  The 
west  shaft,  being  carried  down  6  feet  by  10  feet,  cost  $27  50  per  foot ;  the  central  shaft,  8 
by  13  feet,  cost  at  first  $45,  and  later  $55  per  foot.  Square  timber  and  lumber  cost  $35  per 
1,000  feet,  board  measure.  The  owners  of  this  mine  built  a  large  mill  containing  50 
stamps,  which  commenced  operations  late  in  1868. 

The  claim  adjoining  the  Consolidated  Gregory  on  the  east  is  300  feet  in  length,  and 
is  owned  and  worked  by  the  Black  Hawk  Gold  Mining  Company.  The  same  company 
own  other  claims  on  the  same  lode,  one  of  them  200  feet  in  length,  about  1,200  feet  far- 
ther west,  bt^tween  the  Narragansett  mine  and  the  Mammoth  lode ;  the  other  250  feet 
in  length,  about  1,000  feet  farther  east,  on  the  eastern  extension.  They  also  own,  as 
already  stated,  76  feet  on  the  Bobtail,  besides  some  less  developed  property  in  the 
recion. 

There  are  three  shafts,  one  central  and  one  near  each  end  of  the  mine.  Of  the  two 
latter  the  westernmost  has  been  abandoned,  so  that  operations  are  carried  on  only 
through  the  other  two,  which,  in  August,  1869,  had  reached  a  depth  of  576  and  531  feet. 
In  the  northeastern  part  of  the  mine  the  vein,  at  a  depth  of  about  300  feet  below  the 
surface,  is  divided  into  two  branches,  which  are  generally  considered,  although  the 
connection  had  not  been  actually  traced,  as  the  same  branches  that  in  the  claims  far- 
ther east  are  distinguished  as  the  Gregory  crevice,  on  the  northwest  side,  and  the 
Briggs  crevice  on  the  southeast  side.  The  line  of  junction  of  these  branches  appears  to 
be  between  the  eastern  and  the  central  shafts,  occurring,  as  has  already  been  said  in 
the  foregoing,  farther  and  farther  west  as  the  depth  increases.  Thus  all  the  ground  in 
the  upper  portion  of  the  mine  and  for  the  whole  depth  west  of  the  central  shaft  has 
been  worked  as  one  vein,  while  below  a  depth  of  250  or  300  ft^st,  in  the  eastern  portion, 
the  two  branches  have  been  recognized.  It  should  be  observed  that  in  the  eastern, 
lower  portion  of  the  mine,  where  the  Briggs  has  been  chiefly  worked,  the  Gregory  is 
small,  poor,  and  so  far  not  worke^l. 

The  general  course  of  the  Gregory  or  main  crevice  on  this  property  is  north  45°  to 
47*^  east,  true,  while  that  of  the  Briggs,  near  its  point  of  divergence  from  the  Gregory, 
is  north  50^  to  52°  east.  The  dip  of  both  branches  is  southeasterly,  though  not  deviat- 
ing far  from  the  vertical.  The  average  width  is  3  or  4  feet,  though  in  the  western  part 
of  the  mine,  where  appearing  as  one  crevice  only,  it  expands  in  places  to  12  or  15  feet. 
The  pay-ground,  as  already  shown,  consists  usually  of  a  solid  seam  of  pyrites,  with  a 
course  of  vein-matter  impregnated  with  the  same.  The  compact  seam  is*  frequently  2 
or  3  feet  wide.  The  whole  of  the  vein-matter  is  usually  takeu  out  and  crushed  together 
in  the  stamping-mill,  yielding,  it  is  said,  from  $20  to  $25  per  ton,  in  coin.  The  bottom 
of  the  mine,  where  accessible,  was  showing  an  excellent  seam  of  ore.  The  mine  has 
been  worked  almost  altogether  by  underhand  stoping,  and  nearly  all  the  ground 
known  to  be  productive  has  been  taken  out,  as  fast  as  it  became  accessible. 

There  are  two  stamp-mills  belonging  to  the  company,  one  containing  twenty  stamps 
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set  lip  at  the  month  of  the  eastern  shaft,  and  run  by  the  same  engine  that  does  the 
pumping  and  hoisting;  and  one  containing  sixty  stamps  located  in  the  town  of  Black 
Hawk,  near  the  mouth  of  Chase  Gulch. 

During  lf?t)7  the  product  of  the  mine  was  12,19?^  ounces  of  crude  bullion,  yielding  in 
currencj'  $279,647  76,  or  §22  81  per  ounce.  The  number  of  cords  or  tons  from  which 
this  product  was  obtained  is  not  stated,  but  the  yield  of  the  rock  at  that  time  is  said 
to  haVe  been  10  ounces  of  bullion  to  the  cord.  Assuming  this  to  be  correct,  the  quan- 
tity worked  would  have  been  1,220  cords,  which,  at  a  triffe  more  than  eight  tons  to  the 
cord,  would  be  equal  to  10,000  tons.  On  this  ba«is  the  yield  of  the  rock  would  have 
been  §27  96  per  ton,  in  currency,  or  $20  11,  in  coin,  allowing  the  average  value  of  the 
ounce  of  amalgam  to  be  ^16  50.  The  yield  of  10  ounces  of  bullion  to  the  cord  is  much 
higher  than  that  now  obtained,  and  is  perhaps  overstated.  Another  method  of  arriv- 
ing at  the  quantity  is  by  considering  the  average  amount  treated  weekly,  which  is 
stated  at  about  32  cords.  This  in  iifty  weeks  would  amount  to  1,600  cords  ;  and  allow- 
ing seven  and  a  half  tons  to  the  cord,  which  is,  perhaps,  more  nearly  correct  than  eight 
tons  we  have  a  total  of  12,000  tons  of  ore,  of  which  the  yield  per  ton  would  be  §23  30, 
in  currency. 

During  this  period  the  costs  were  as  follows  : 

Mining  expense gl37,214  a^S 

Milling  expense 39,998  02 

Teaming  expense ~». 17, 212  96 

194, 425  63 


If  the  quantity  of  ore  produced  was  12,000  tons,  the  cost  of  mining  w^as  $11  43;  of 
milling,  $3  33;  of  teaming,  $1  44  ;  and  of  all  the  foregoing  together,  $16  20  per  ton,  in 
currency. 

The  total  product  being $279,647  76 

And  the  above-named  costs 194, 425  63 


The  excess  of  yield  over  cost  was 85, 222  13 


I 


During  the  latter  half  of  1858,  when  operations  were  resumed,  there  were  produced 
3,942i^o^r  ounces  of  amalgam,  worth  $88,379  S2  in  currency.  If  the  quantity  of  ore  be 
assumed  in  about  the  same  proportion  to  the  product  as  in  the  former  case — that  is, 
say,  one  ounce  of  amalgam  per  ton — we  have  3,942  tons,  producing  $22  42  per  ton,  in 
currency. 

The  costs  during  the  same  period  were,  for  mining  expense,  $45,206  86,  and  for  team- 
ing expense,  $6,441  42;  which,  iissuming  the  quantity  to  be  as  above,  are  equal  to 
$11  52  per  ton  of  ore  for  mining,  and  $1  63  per  ton  for  hauling.  Milling  expenses  during 
that  year  were  a  little  more  than  counterbalanced  by  the  profits  derive<l  from  work-  I 
ing  custom-ores  ;  the  actual  costs,  however,  were  not  less  than  $20  per  cord,  or  $2  66 
per  ton,  making  a  total  of  $15  81  per  ton,  exclusive  of  office  expense  and  interest. 
Judging  from  the  data  given  below  concerning  the  operations  of  1869,  the  numl>er  (>f 
tons  above  given  is  too  small.  By  increasing  this  number,  the  yield  \)eT  ton  and  the 
cost  of  working  per  ton  will  be  correspondingly  decreased. 

During  the  fii*st  half  of  1869  there  were  produced  3,177  ounces  of  retorted  amalgam, 
worth  $65,755  94,  in  currency.  The  quantity  of  ore  is  stated  at  622^  cords,  eciual  to 
4,670  tons.  The  average  yield  per  cord  is  5V(y  ounces  of  retorted-  amalgam.  During 
this  period  the  mining  expense  was  $37,833  80,  and  the  teaming  expense  $2,899  70. 
Accepting  4,670  as  the  number  of  tons  worked,  we  have  a  mining  expense  of  $8  10;  of 
teaming,  62  cents  ;  and  estimating  milling,  as  before,  at  $2  66,  we  have  a  total  cost  for 
the  above  items  of  $11  38,  and  a  yield  per  ton  of  $14  08  in  currency. 

The  Briggs  Gold  Mining  Company's  property  adjoins  the  Black  Hawk  on  the  east. 
The  mine  is  250  feet  in  length  and  opened  by  two  shafts,  one  of  them  71  feet  from  the 
east  line,  the  other  51  feet  further  west.  Both  are  sunk  on  what  is  considered  the 
Gregory  crevice,  but  the  southeastern  branch  of  the  vem,  the  Briggs,  has  been  worked 
to  a  greater  depth  and  yielded  a  larger  amount  of  ore  than  the  Gregory.  On  the  east- 
em  end  of  this  property  the  two  branches  are  near  together  at  the  surface,  diverging, 
however,  slightly  in  depth.  Horizontally,  the  branches  are  found  to  diverge  between 
the  two  shafts,  the  line  of  junction  dipping  westward,  so  that,  as  has  been  already 
shown,  at  a  depth  of  300  feet  the  division  of  the  vein  into  two  parts  occurs  on  the  Black 
Hawk  projierty. 

The  course  of  the  Gregory  crevice  is  about  north  45°  east ;  that  of  the  Briggs  north 
55"^  east,  true.  Both  branches  dip  slightly  to  the  southeast.  Near  the  surface  the  two 
branches  are  said  to  have  been  worked  as  one  vein,  but  being  now  entirely  filled  with 
old  stulls  and  waste-rock,  no  opportunity  is  afforded  for  studying  their  relations  to 
each  oth(T.  At  the  depth  of  100  feet  or  thereabout  they  are  worked  separately  from 
the  point  where  they  diverge,  leaving  the  tongue  or  wedge  of  barren  country-rock 
standing  between  them. 

H.  Ex.  10 ^20 
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The  Gregory  crevice  is  worked  to  a  depth  of  130  feet  for  the  >vrhole  length  of  the 
property,  and  below  that  ha«  been  found  rather  unpromiHing,  while  the  Briggs,  on  the 
eastern  part  of  the  ground,  has  been  worked  to  the  depth  of  more  than  4{K)  feet  and 
found  very  productive. 

The  Briggs  Company  have  a  large  mill,  containing  fifty  stamps,  located  on  the  mine 
between  their  two  shafts,  so  that  tlie  ore  is  delivered  for  treatment  with  the  least  pos- 
sible exx)enso  for  handling.  The  power  for  driving  the  mill  is  also  applied  to  the  IroLst- 
ing  and  the  other  necessary  work  of  the  mine,  and  is  furnished  by  a  steam-engine  or 
22^  inches  diameter  of  cylinder.  Steam  is  supplied  by  two  tubular  boilers.  The  hoist- 
ing power  is  communicated  by  belting  to  the  winding  apparatus,  which  is,  in  most 
respects,  similar  to  that  already  described. 

This  mine  is  said  to  have  been  one  of  the  most  productive  and  profitable  of  anv  in 
Colorado.  It  has,  however,  suffered  some  embarrassments,  and  in  the  summer  of  iSCS 
had,  after  a  period  of  idleness,  resumed  operations  under  different  owners.  The  pro- 
duction had  therefore  been  suspended,  the  mill  being  worked  on  custom-ore.  Since 
that  time  it  is  leported  as  having  been  worked  very  successfully. 

The  average  value  of  the  first-class  ore  produced  by  this  mine  appears  from  136  tons 
sold,  during  the  first  half  of  1869,  at  the  Smelting  Works,  containing  5^  ounces  of  fine 
gold  and  10^  ounces  fine  silver  to  the  ton.  During  seven  months  of  1869  the  product 
of  the  milling  rock  of  this  mine  was  about  $55,000.  The  total  product,  including 
smelting  ore,  was  §70,000,  cun'ency,  or  about  §10,000  per  month.  The  mine  is  reported 
to  be  steadily  improving  in  productiveness  and  profitable  operation. 
•  The  Smith  and  Parnielee  Gold  Mining  Company  own  and  work  the  next  adjoining 
mine  on  the  east,  claiming  ?.00  feet  on  the  so-called  Gregory  crevice  and  800  feet  on 
the  Briggs.  Both  veins,  or  branches  of  the  same  vein,  are  worked  by  this  company  for 
the  distance  of  about  250  feet,  measured  from  the  Briggs  claim,  beyond  which  neither 
lias,  so  fiir,  been  found  very  i^roductive.  The  Gregory  branch  has  been  workitl  to  the 
depth  of  al30ut  150  feet,  below  which  it  has  not  been  much  developed,  the  work  hav- 
ing been  chiefly  confined  in  depth  to  the  Briggs  branch.  This  latter  has  been  worked 
to  a  depth  of  more  than  550  feet,  and  has  furnished  by  far  the  greater  portion  of  the 
whole  product  of  the  mine.  It  is  on  this  property  that  the  divergence  of  the  two 
branches  is  so  far  found  to  be  the  greatest,  but  little  being  known  ot  their  relations  to 
each  other  further  east.  In  the  crosscut,  at  a  depth  of  240  feet,  they  are  72  feet  apart. 
The  two  branches  maintain  on  this  property  the  courses  observed  further  west  with 
considerable  regularity,  that  of  the  Gregory  being  generally  north  45^  east,  and  that 
of  the  Briggs  north  55^'  east,  true ;  but  so  far  as  observed — that  is,  to  a  depth  of  150  or 
160f(L'et — they  have  a  more  divergent  dip,  that  of  the  Gregory  being  about  80^  to  the 
northwest,  while  that  of  the  Briggs  is  generally  about  80*^  to  the  southeast. 

The  Briggs  has  received  the  most  development.  Its  average  width  is  3  or  4  feet. 
Its  walls  are  not  always  well  defined.  The  filling  of  the  vein  is  generally  similar  to 
that  already  described.  Seams  of  solid  iron  and  copper  pyrites,  chiefly  the  former, 
occur  with  belts  of  quartzose  and  feldspathic  material,  carrying  ore  more  widely  dis- 
tributed through  the  mass.  In  the  bottom  of  the  mine,  where,  b3'  reason  of  the  under- 
hand stojiiug  and  lack  of  reserve  ground,  the  only  opportunity  is  aft'orded  of  seeing 
the  ore-vein  in  place,  there  was  a  strong  seam  of  iron  and  copper  pyrites  visible  at  the 
time  of  the  writer's  visit.  The  mine  for  some  time  past  has  been  producing  at  the 
rate  of  600  or  800  tons  of  ore  per  month  for  stamping,  besides  a  small  proportion  of 
first-class,  of  about  the  same  quality  as  the  first-class  ore  of  the  Briggs  Company.  The 
milhng  ore  is  said  to  produce  six  ounces  of  crude  bullion  to  the  cord,  worth  ^100  in 
coin,  or  $13  to  $14,  coin,  per  ton.  The  costs  of  mining  and  milling  are  stated  at  about 
$12,  in  currency,  per  ton. 

The  mine  is  provided  with  a  twenty-five-stamp  mill,  conveniently  placed  at  the 
mouth  of  the  shaft.  It  was  rebuilt  in  1869,  and  has  great  advantages  for  economical 
work.  The  engine  in  the  mill  furnishes  power  for  hoisting  and  pumping  from  the 
mine. 

Beyond  the  Smith  and  Parmelee  is  the  claim  of  the  New  York  Gold  Mining  Company, 
on  which  a  shaft  has  been  sunk  between  200  and  300  feet  in  depth.  The  claim,  how- 
ever, is  disputed  by  the  Smith  and  Parmelee.  .  Nothing  has  been  done  on  it  for  some 
time.  Still  further  east  are  other  claims,  covering  several  hundred  or  a  thousand  feet, 
but  not  yet  much  developed. 

The  Bates  lode  is  several  hundred  feet  northwest  of  the  Gregory,  and  nearly  parallel 
to  that  vein,  or  rather  to  the  so-called  Briggs,  having,  so  far  as  observed,  a  nearly 
identical  course  with  the  last  named,  north  55^  east,  true.  It  is  tracetl  on  the  surface 
down  the  northern  slope  of  Gregory  Hill,  across  Gregory  Gulch,  and  over  the  hill  divid- 
ing the  last  named  from  Chase  Gulch.  It  has  been  opened  and  worked  to  a  considera- 
ble depth  for  about  a  thousand  feet  in  length,  and  claims  are  located  on  it  for  a  still 
greater  distance.  On  the  lower  part  of  Gregory  Hill,  where  it  is  commonly  known  as 
the  Bates-Hunt«r  lode,  there  are  several  short  claims  that  have  been  worked  by  private 
parties ;  one  of  these  claims,  160  feet  in  length,  belonging  to  Borem,  Mellor  &  Coui- 
pauy%  has  been  worked  by  them  to  a  depth  of  100  or  200  feet,  producing  excellent  mill- 
ing ore  at  a  handsome  profit  to  the  men  engaged  in  it. 
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Farther  to  the  northeast,  the  Rocky  Mountain  Gold  Mining  Company  have  a  claim 
of  250  feet,  located  just  in  the  bed  of  the  Gregory  Gulch,  on  which  they  have  sunk 
three  shafts  to  the  depth  of  200  or  300  feet,  having  on  the  surface  a  liberal  provision  of 
hoisting  and  pumping  machinery,  comprising  an  excellent  engine  of  40  or  50  horse- 
power, with  boilers  and  winding  apparatus. 

Adjoining  their  claim  on  the  east  is  the  Union  Mine,  300  feet  in  length,  and  worked 
to  a  depth  of  350  or  400  feet.  The  vein  is  5  or  6  feet  wide,  on  an  average,  but  expand- 
ing stmietimes  to  15  or  20  feet,  and  pinching  up  in  places  to  a  few  inches.  In  general, 
however,  it  appears  in  the  Union  Mine  to  be  one  of  the  strongest  and  most  uniform 
lodes  in  the  Territory.  The  mine  has  been  opened  by  two  shafts,  of  which  the  western 
is  the  deeper  and  the  main  shaft ;  the  other  is  not  in  good  working  condition,  and  is 
only  useful  as  a  ladder-way  and  air-passage.  The  company  have  a  twenty-stamp  mill 
in  Chase  Gulch,  about  a  half  mile  fi*om  the  mine,  iu  which  the  lower-giade  rock,  or 
that  of  second  quality,  is  crushed  and  subjected  to  the  common  process,  while  the 
nigher  grade,  or  tirst-class  ore,  is  selected  for  treatment  by  other  methods.  This  is  said 
to  contain  about  5  or  6  ounces  of  fine  gold  and  20  ounces  of  silver  to  the  ton,  worth 
from  §120  to  $140,  in  coin.  Concerning  the  yield  of  the  rock,  or  detailed  costs  of  opera- 
tions, but  little  definite  information  was  found  available.  The  low-grade  ore  is  said  to 
yield,  in  the  ordinary  stamping  process,  from  4  to  12,  averaginij  probably  5  or  6,  ounces 
per  cord,  or  812,  coin,  per  ton.  Concerning  costs  of  i^roduction,  it  was  said  by  the 
president  of  the  company  that  the  whole  expense  of  operation  is  more  than  paid  by 
the  product  of  this  low-grade  rock,  leaving  value  of  the  fiist-class  ore  as  a  surplus 
of  profit  to  the  company. 

The  Bobtail,  Gregory,  and  Bates  lodes  have  been  described  as  having  convergent 
courses,  which,  if  continuous,  would  lead  them  all  to  a  union  with  Mammoth  lode. 
This  vein  extends  in  an  east  and  west  direction,  from  near  the  western  terminus,  so  to 
speak,  of  the  Bobtail  lode.  It  has  been  traced  thence  for  a  distance  of  2,000  or  3,(«U0 
feet,  and  is  covered  by  mining  claims,  on  which  work  has  been  done,  with  some  suc- 
cess, near  tlie  surface,  but  not  generally  below  a  depth  of  200  feet.  The  deepest  of  tlu^ 
several  mines  on  the  lode  is  that  managed  by  Judge  Morse,  of  Central  City,  whicii  is 
located  near  the  assumed  point  of -the  junction  of  the  Gregory  with  the  Mammoth. 
Several  shafts  have  been  sunk  on  this  vein,  one  of  them  over  300  feet,  finding  a  large 
vein,  but  filled  with  iron  pyrites  that  is  almost  entirely  wanting  iu  the  jirecions 
metals  so  commonly  associated  with  this  mineral  in  Color.ido.  Not  much  drifting  lias 
been  done  in  depth,  so  that  but  little  is  known  of  the  lode  except  as  revealed  by  the 
sinking  of  the  shaft.  Extending  the  line  of  this  lode  in  a  westerly  direction,  i>iit  a 
little  distance  beyond  the  point  to  which  it  has  been  traced,  and  crossing  Spring  Gulch, 
we  come  to  Quartz  Hill,  which  has  been,  and  still  is,  the  scene  of  active  mining  enter-* 
prise.  This  hill  has  a  general  east  and  west  trend,  forming  the  divide  between  Nevada 
Gulch,  on  the  north,  and  the  Illinois  and  Leavenworth  Gulches,  feedei*s  (»f  liusstll 
Gulch,  on  the  south.  On  the  east  it  is  drained  by  Spring  Gulch,  which,  uniting  wiih 
Nevada  Gulch,  just  above  Central  City,  becomes  thus  a  feeder  of  Gregory  Gulch,  about 
a  mile  above  its  junction  with  North  Clear  Creek.  The  hill,  in  that  part  most  occu- 
pied by  mining  operations,  rises  to  an  altitude  of  600  or  700  feet  above  the  level 
of  the  streams  at  its  base.  These  several  gulches  were  the  sources  of  large 
quantities  of  gold  in  the  early  days  of  placer  mining  in  these  regions,  and  some  of 
tliem  continue  to  yield  liberally,  under  the  simple  operations  of  sluice  mining.  The 
rich  character  of  the  washings  of  the  surface  naturally  led  to  the  prospecting  of  the 
hill  for  the  deeper  sources  of  the  metal,  and  many  lodes  have  been  discovered,  some  of 
which  have  been  developed  to  a  greater  depth  than  any  others  in  the  Territory.  The 
lodes  inclosl'd  in  this  hill  have  generall3'^  a  nearly  east  and  west  course,  with  a  nearly 
vertical  dip,  but  inclined  slightly  toward  the  south,  clost^ly  resembling  the  Bobtail 
lode  in  these  respects.  The  country-rock  of  the  hill  is  essentially  the  same  as  that 
already  described  farther  east.  It  generally  has  the  features  of  gneiss,  though  often 
quite  granitic  in  character.  The  veins  average  perhaps  somewhat  less  in  width  than 
those  that  have  been  already  described,  but  they  are  regular,  well-defined,  and  equally 
promising  as  to  permanence.  The  ores  have  the  same  general  character,  with  some 
difi'erences  that  will  be  noticed  below.  'Among  the  many  lodes  that  have  been  opened 
and  partially  developed  the  best  known  are  the  Burroughs,  Kansas,  Gardiner,  and  Illi- 
nois, on  that  part  of  the  hill  that  has  been  longest  known  and  worked  to  the  greatest 
depth,  while  farther  west  are  the  Flack,  American  Flack,  California,  and  others,  which 
are  of  increasing  importance.  The  ores  of  these  latter  are  distinguished  by  the  large 
proportion  of  argentiferous  galena,  zincblende,  and  silver  snlphurets  that  are  associated 
with  •  the  iron  and  copper  pyrites,  giving  them  sometimes  a  high  value  in  silver,  but 
i^ndering  difficult  or  practically  impossible  the  extraction  of  the  gold  by  any  simple 
process  yet  available.  Some  of  the  more  prominent  lodes  of  Quartz  Hill  will  be  de- 
scribed, selecting  for  purposes  of  illustration  one  or  more  of  the  leading  or  character- 
istic mines  that  are  located  on  them. 

The  Illinois  lode  is  traced  along  the  north  side  of  the  hill,  not  far  from  its  crest. 
The  principal  developments  on  it  have  been  made  in  the  North  Star  mine,  owned  by  a 
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company  iu  Chicago,  and  managed  by  Mr.  George  Mitchell.  Tins  mine  was  worked  by 
the  company  referred  to  until  18(59,  when  it  became  involved  in  financial  difficulties, 
and  operations  were  eriibarrassed,  if  not  suspended.  The  mine  was  opened  by  two 
shafts,  one  of  which  was  sunk  to  a  depth  of  2'M  feet,  and  at  160  feet  below  the  surface 
a  level  was  driven  over  700  feet  in  length.  From  these  develoi>ments  the  vein  appears 
to  have  a  course  of  north  60^  east,  true,  though  its  average  course  for  a  longer  distance 
than  that  observed  is  said  to  be  more  to  the  eastward,  and  thus  more  nearly  parallel 
with  the  other  neighboring  lodes  farther  south,  that  trend  north  85^  east.  Its  dip  is 
to  the  south  84'^,  and  so  far  as  sunk  upon  is  very  regular.  The  average  width  is  about 
2  feet,  frequently  expanding  or  contracting  to  greater  or  less  dimensions.  Its  walls  are 
generally  smooth  and  well-defined,  sometimes  polished,  grooved,  or  striated,  showing 
indications  of  movement.  Usually  there  is  a  soft  "gouge,^'  or  seam  of  clay,  between 
the  walls  and  the  filling  of  the  vein.  The  latter  is  chiefly  <|uartz;  sometimes  white, 
hard,  and  amorphous,  canying  little  or  no  valuable  mineral ;  sometimes  showing  a  sparse 
distribution  of  crystallized  iron  pyrites  throughout  its  mass ;  but  most  commonly  th*e 
vein-matter  is  a  mixture  of  siliceous  and  feldspathic  material,  in  which  occur  small 
seams  or  scattered  particles  of  pyrites,  making  a  very  fair  quality  of  stamp-rock,  and, 
as  in  the  other*  veins  already  described,  associated  usually  with  a  narrower  but  solid 
seam  of  compact  pyritous  ore.  The  latter  is  from  2  or  3  to  10  or  12  iuches  thick,  and 
furnishes  a  small  proportion  of  smelting  ore.  This  proportion  appears,  from  all  avail- 
able data,  to  be  between  one-twentieth  and  one-tenth  of  the  whole  number  of  tons  pro- 
duced.  The  valuable  mineral  in  the  vein  consists  chiefly  of  iron  pyrites,  with  a 
lesser  projmrtion  of  copper  pyrites  and,  as  a  characteristic  feature,  some  arsenical 
j)yrites ;  with  these  are  associated  some  zincblende  and  galena.  The  yield  of  this  ore 
m  silver  is  shown  by  the  assays  of  Professor  Hill  to  be  larger  than  is  usual  in  the  py- 
ritous ore  veins  of  tlio  district,  the  average  of  42  tons  sold  by  the  mine  at  the  smelting 
works,  during  the  summer  of  1868,  being  about  four  ounces  of  fine  gold  and  twenty 
ounces  of  fine  silver  to  the  ton.  The  yield  of  stamp-rock  during  a  run  of  thirty-four 
weeks  iu  the  summer  of  1868,  when  200  cords,  or  1,500  tons,  were  supposed  to  have  been 
treated,  was  1,538  ounces  of  cnide  bullion,  or  about  one  ounce  per  ton.  The  average 
value  of  the  ounce  of  this  bullion  is  stated  at  $15  50,  coin. 

The  filling  of  the  vein  is  generallv  soft,  so  that  much  of  it  may  bo  remove<l  with  a 
pick,  requiring  comparatively  little  blasting.  This  facilitates  considerably  the  working 
of  the  ground,  both  drifting  and  stoping  being  done  for  somewhat  lower  prices  than  in 
the  mjijority  of  the  veins  in  the  district. 

The  mill  in  the  building  adjoining  the  west  shaft-house  contains  twenty-two  stamps, 
weighing  5.50  pounds  each,  and  has  a  crushing  capacity  of  about  20  tons  per  day.  The 
average  yield  of  the  stamp-rock  has  been  already  shown  to  bo  aboilt  $15  50,  coin,  per 
ton.  The  mine  was  producing  regularly  in '1868,  but  all  its  yield  and  more.has  been 
absorbed  m  the  costs  of  the  work  already  described,  which  is  said  to  have  involved 
the  expenditure  of  more  than  $100,000.  In  1H69  the  company  became  much  embar- 
rassed financially,  and  its  regular  operations  were  interfered  with,  although  some  work 
was  still  in  progress. 

The  Gardner  lode  is  nearly  parallel  to  the  Illinois,  and  between  300  and  400  feet 
further  north,  its  outcrop  being  farther  down  the  slope  of  Quartz  Hill,  toward  Nevada 
Gulch.  Its  course  is  north  85^  east,  true.  Its  dip  is  75^  to  the  south,  and  both  course 
and  dip,  so  far  as  observed  by  the  writer,  are  very  regular.  The  loile  was  discovered 
and  partly  opened  as  early  as  1860,  and  has  been  worked,  with  some  intervals  of  inter- 
ruption, from  that  time  to  the  present.  It  has  been  claimed  and  somewhat  developed 
for  a  length  of  over  800  feet,  but  the  most  important  operations  on  the  vein  are  in  the 
Clark-Gardner  mine,  a  claim  of  200  feet  in  length.  The  adjoining  claimi,  both  east 
and  west,  have  been  worked  to  varying  depths,  not  exceeding  200  feet,  and  have  yielded 
some  handsome  returns,  and  as  they  are  partly  owned  and  controlled  by  the  stime  peo- 
ple who  own  the  Clark-Gardner,  there  is  hope  of  a  consolidation  of  interest  that  will 
bring  at  least  800  feet  under  one  management.  This  is  much  to  bo  desired  for  the 
interest  of  all  owners,  as  under  the  present  conditions  the  costs  of  equipment,  oi)ening 
of  ground,  and  administration  of  such  short  claims  are  so  great  as  to  absorb  a  large 
share  of  the  proceeds. 

The  lode,  as  shown  in  the  Clark-Gardner  mine,  is  a  large  and  regular  vein.  It«  width 
is  seldom  less  than  3  feet  and  often  10  or  12.  Its  Trails  are  smooth  and  well  defined, 
standing  fii'mly,  and  involving  but  comparatively  little  expense  in  timbering. 

The  ore,  as  in  the  veins  already  described,  is  a  mixture  of  iron  and  copper  pyrites, 
carrying,  however,  a  considerable  proportion  of  galena  and  zincblende.  The  valuable 
mineral  appears  to  be  naoro  widely  difl'used  throughout  the  general  filling  of  the  vein 
than  generally  observed  elsewhere,  for  while  there  is  usually  a  compact  seam  of  pyr- 
it(»us  ore,  it  is  almost  always  narrow,  and  the  proportion  of  high-grade  ore,  worthy  of  se- 
lection for  smelting,  is  verj'  small.  During  several  months  of  1868  not  more  than  20  tons 
of  first-chiss  ore  had  been  selected  from  1,500  or  1,600  tons  of  ore  produced,  equal  to  one 
in  about  80.  To  compensate  for  this  there  is  a  good  decree  of  uniformity  existing  iu 
the  quality  of  the  milling  ore,  and  occurring,  as  it  does,  m  a  comparatively  wide  vein, 
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it  can  be  extracted  cheaply.  The  main  filling  of  the  vein  is  a  siliceous  and  feldspatbic 
mixture,  l)ut  where  the  vein  is  wide  there  is  frequently  what  apjiears  to  be  an  inclosed 
mass  or  *' horse"  of  country-rock,  granitic  in  character,  though  carrying  an  impreijna- 
tion  of  pyrites  through  it.  In  the  Clark-Gardner  mine  one-half  or  two- thirds  of  all 
the  vein-matter  broken  is  sent  to  the  stamping  mill,  and  yields,  on  an  average,  about 
6  ounces  of  crude  bullion,  or  §100  coin  per  cord,  equal  to  $i2  or  $14,  coin,  per  ton. 

The  projiortion  of  first-class  ore  of  the  Clark-Gardner  mine  has  already  been  shown 
to  be  small.  The  sale  of  this  quality  to  the  Smelting  Works  amounted,  in  eight 
months  of  18G8,  to  38  tons,  averaging  3^  ounces  of  fiuo  gold  and  11^  ounces  of  fine  sil- 
ver to  the  ton. 

The  Clark-Gardner  mine,  200  feet  in  length,  is  opened  by  two  shafts,  the  western- 
most having  reached  a  depth  of  about  360  feet.  The  ground  near  the  surface  wangeu- 
erally  unproductive,  but  at  the  depth  of  80  or  100  feet  a  good  body  of  pay-ore  wa.s  im- 
<jountered,  and  the  mine  below  that,  excepting  some  poor  spots,  has  been  mostly 
worked  out  to  a  tlepthof  300  feet.  The  costs  of  working  the  ground  are  comparatively 
light.  Drifting  costs  from  §3  to  §10  per  foot;  sinking,  8  feet  by  5,  costs  $'20  per  foot ; 
stoi)ing,  from  ^12  to  §22  per  running  fathom.  Much  of  the  ground  in  the  lode  can  be 
picked  down,  and  comparatively  little  powder  is  required.  Two  men  have  broken  a 
fathom  of  ground  in  one  day.  Eight  uhju  have  supplied  the  stamping  mill  with  not 
less  than  20  tons  of  ore  per  day  for  two  months.  The  ground  is  comparatively  dry  and 
the  costs  of  timbering  .are  light.  The  nunc  is  provided  with  hoisting  machmt'iy  eon- 
sisting  of  a  small  portable  engine  that  drives  a  simple  winding  apparatus  by  belting, 
in  the  common  way.  The  shaft-house  is  a  large  stone  building,  originally  designed  to 
contain  a  stamping  mill  that  is  not  yet  set  up.  The  power  provided  is  sulliciont  for 
both  hoisting  and  stamping  on  a  small  basis  of  operations. 

The  Ihirroughs  lode  is  about  400  feet  north  of  the  Gardner.  Its  outcrop  is  farther 
down  the  slope  of  the  hill,  and  about  100  to  150  feet  above  the  bed  of  the  N(?va«la 
Gulch.  Its  course  is  almost  exactly  parallel  to  that  of  the  Gardner,  being,  where  ob- 
served by  the  writer,  north  85^  east,  true.  Its  dip  is  nearly  vertical,  or  slightly  to  the 
south,  its  average  inclination  in  the  Ophir  mine  being  Ho^.  It  is  one  of  the  earliest 
discovered  and  most  developed  lodes  in  the  Territory,  tlie  main  shaft  of  the  Ophir  mine 
having  reached,  in  the  summer  of  18G9,  a  depth  of  030  feet.  It  is  opened  for  a  contin- 
uous length  of  more  than  2,000  fe«'t,  and  worked  along  that  distance  to  depths  varying 
from  200  to  TjOO  or  (iOO  feet.  Unfortunately,  it  has  the  practical  disadvantage,  in  com- 
mon with  many  other  valuable  lodes  of  Colorado,  of  being  subdivided  into  many  diller- 
cnt  claims,  the  greater  number  of  which  are  too  short  to  make  independent  mines,  an<l 
only  serve  as  obstacles  to  a  consolidated  and  comprehensive  numagement.  One  com- 
l>auy,  the  First  National,  although  owning  more  than  GOO  feet  of  the  lode,  hold  it  in 
three  or  four  disconnected  portions,  betwcfen  which  several  other  claims  intervene,  a 
condition  that  must  greatly  increase  the  cost  of  operations,  if  not  presenting  an  etl'ect- 
ual  barrier  to  systematic  development. 

The  following  list  shows  the  claims  on  that  part  of  the  lode  that  is  distinctly 
traced  and  opened  by  mining  work,  beginning  on  the  eiist  and  proceeding  toward  the 
west  end.  The  length  of  each  claim  is  given,  and  the  depth  attained  by  their  work  at 
the  time  when  the  accompanying  section  was  prepared  in  1868,  since  which  little  or  no 
important  change  has  been  nnide  : 


Name  of  claim. 


Length. 


Depth 
reached. 


\V.  H.  Cnshman 

Burroughs  Gold  Mining  Company 

Lacrosse 

Burroughs i 

Colorado 

Coulee 

Ophir 

First  National 

Gold  Hill 

Baltimore  and  Colorado 

(Quartz  Hill 

Gold  Hill    

First  National 

McCabe 

Andrew ". .. 

First  National 

Fiist  National,  (one-half  interest) 


a 


3(10 

t>x;o 

178 

(iO 

30:) 

30 
ryiiO 
26  > 

l-^'8 

2(;o 
2-;o 


2:.o 

30 
O-l 
60 


a  Cut  by  tuoacL 
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The  Ophir  is  the  deepest  and  most  extensively  worked  of  all  the  mines  on  the  lode. 
It  is  situat<id  centrally,  as  regards  the  developed  portions  of  the  vein,  and  may  prop- 
erly serve  to  illustrate  the  general  features  of  the  latter.  The  Burroughs  vein,  as 
shown  in  the  Ophir,  resembles  in  most  respects  the  lodes  that  have  already  been  de- 
scribed. The  country-rock  is  the  same  half-gneissic,  half  granitic  rock  already  observed. 
The  walls  are  usually  well  detined,  smooth,  and  reguhir,  sometimes  carrying  a  thin 
gouge  of  clay,  sometimes  having  the  scam  of  ore  resting  directly  upon  it  without  any- 
thing intervening.  The  vein,  however,  is  not  wide  as  compared  with  other  leading 
veins,  varying  from  8  to  10  inches  to  3  or  4  feet,  seldom  exceeding  the  latter. 

Tlie  vein-matter  and  the  ore,  consisting  usually  of  a  solid  scam  of  the  latter  from  a 
few  inches  to  more  than  a  foot  in  thickness,  and  associated  with  a  belt  of  siliceous  and 
feldspathic  material  highly  charged  with  pyrites,  present  the  same  general  features  in 
mode  of  occurrence  and  distribution  that  have  been  already  noted  in  connection  with 
the  other  lodes,  but  the  pyritous  ore  is  more  exclusivelv  iron  rather  than  copper  pyrites-: 
in  fact,  the  small  proportion  of  the  latter,  at  least  in  t^ie  Ophir,  is  very  marked,  and  the 
iron  pyrites  is  not  only  gold-bearing  but  the  Ophir  ore  carries  more  silver  than  is  gener- 
ally associated  with  the  ores  of  the  district  similar  to  these  in  other  respects,  the 
average  assay  of  the  tirst-class  ores  sold  at  the  smelting  works  showing  about  6  ounces 
of  line  gold  and  12  ounces  ot  fine  silver  to  the  ton.  The  ground  is  generally  hard,  re- 
cfuiring  the  aid  of  powder  for  its  removal.  Very  little  of  it  can  be  picked  down.  The 
mine  is  opened  by  means  of  two  shafts,  one  at  125  feet  from  the  eastern  boundary  of  the 
l)roperty,  the  other  about  60  feet  farther  west.  Both  of  these  shafts  have  reached  a  depth 
of  about  600  feet.  The  upper  part  of  the  mine  was  not  worked  by  the  present  owners 
and  little  or  nothing  is  known  now  of  the  distribution  of  ore  in  the  ground  taken  out ; 
a  considerable  portion  of  the  mine  was  poor  and  is  left  standing,  but  nearly  all  above 
the  467-foot  level  is  regarded  as  exhausted  of  its  valuable  contents.  The  earlier  owners 
worked  out  what  they  found  without  much  attempt  at  rej^ular  methods,  and  the  first 
level  driven  as  a  preparation  for  back-stoping  was  carried  forward  by  the  present 
management  at  a  depth  of  467  feet.  Sixty  feet  below  that  another  level  was  driven 
nearly  the  entire  length  of  the  property  and  stoping  carried  on  above  it,  while  the  east 
shaft  was  sunk  with  the  view  of  opening  another  level  below  in  advance  of  the  needs 
•  of  the  mill. 

The  rock,  when  brought  from  the  mine  to  the  surface,  is  first  assorted,  selecting  the 
first-class  ore  for  smelting,  and  separating  the  waste-rock,  that  is  thrown  away,  Irom. 
the  low-grade  ore,  that  is  sent  to  the  stamps. 

The  company  have  a  twenty-four-stanip  mill,  which  is  situated  in  the  valley  directly 
below  the  shaft-house,  so  that  a  gravity  tram-road,  a  few  hundred  feet  in  length,  is 
laid  on  the  hill-side,  by  which  means  the  ore  is  conducted  in  ears  from  the  shaft-house 
to  the  mill,  the  descending  loaded  car  bringing  the  light  one  up  by  its  greater  weight. 
The  twenty-four-stamps,  weighing  about  500  pounds  each,  have  an  average  capacity 
of  16  to  18  tons  per  day.  The  yield  of  the  rock  is  about  six  ounces  of  crude  bullion  to 
the  cord,  equal  to  $13  or  §14,  in  coin,  per  ton.  In  addition  to  this  is  the  product  de- 
rived from  the  tailings,  which  is  considerable. 

The  following  statements,  funiished  by  the  superintendent,  Polonel  Randolph,  refer 
to  18()8.  They  are  permanently  interesting,  however;  and  such  well-arranged  infor- 
mation is  rare  in  Colorado. 
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The  fluctuation  in  the  cost  of  l>otli  mining  and  milling  is  due  to  a  variety  of  cir- 
cuiustauc<'S,  such  as  the  vari^'ble  amount  expended  on  ordinary  ix^pairs  in  any  given 
mouth,  and  the  quantity  of  rock  produced  or  milled  during  that  month. 

Thus,  in  the  months  of  July  and  August,  the  costs  of  niiiling  were  less  than  in  the 
foregoing,  because  the  expenditures  for  repairs  were  not  so  great  during  those  months 
whih*  the  capacity  was  enlarged  by  increasing  the  speed  of  the  stamps  and  the  number 
of  davfj  of  running,  thus  diminishing  somewhat  the  costs  i)er  ton. 
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The  first-class  ore,  sold  at  the  smeltiDg  works,  netted  the  mine,  in  the  month  of  May, 
$93  ;  in  July,  $1)8  ;  and  in  August,  8104  per  ton,  in  currency.  The  yield  of  the  8tn nip- 
rock,  including  that  treated  in  the  conipany^s  mill  and  in  custom  mills,  was,  in  May. 
$24  50 ;  in  June,  $15  ;  in  July,  $12  ;  and  in  August,  $19  por  ton,  in  currency.  The  total 
receipts  from  ores  and  sale  of  tailings,  and  expenditures  of  all  sorts,  during  the  four 
months  referred  to,  were  as  follows : 


Montli. 
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July 
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Total 


Expend- 
itures. 


8111,731  12 

10,  :':0(>  AS 

9,h83  36 
8,798  62 

40,719  58 


The   proportion  of  first-class   or  smelting  ore  to  the  secoud-class,  or  stamp-rock, 
appears  from  the  accounts  to  be  about  one  in  fifty. 

Thus  we  have  in — 
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This  statement  shows  that  the  great  bulk  of  the  ore  produced  by  the  class  of  veins 
represented  by  the  Burroughs  is  of  the  low-grade,  or  stamping  rock.  The  proportion 
of  the  two  classes  above  given  ditters  considerably  from  the  general  estimate  of  those 
who  do  not  keep  careful  accounts,  but,  so  far  as  the  data  furnished  by  this  mine  and 
others,  where  the  relative  quantities  of  the  two  classes  of  ore  are  accurately  noted, 
attbrd  any  basis  for  judgment,  the  proportion  of  first -class  to  second-class  ore  is  very 
small. 

The  relation  existing  between  the  amount  of  ground  mined  and  the  quantity  of  stamp- 
rock  produced  is  indicated  by  the  following  figures  : 
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The  fathom  paid  for  in  etoping  is  the  running  or  superficial  fathom  ;  that  is,  six  feet 
measured  on  the  length  and  the  dip  of  the  vein,  but  varying  in  width  according  to  the 
thickness  of  the  vein.  Estimating  the  average  width  of  the  stope  at  a  little  more  than 
three  feet,  the  weight  of  the  solid  fathom  would  be  ten  tons,  from  which,  as  we  have 
just  seen,  seven  and  six-tenths  tons  of  stamp-rock  are  obtained,  or  about  three-fourths 
of  the  ground  broken.  According  to  this,  a  fathom  of  stoping  ground  produces  a  cord 
of  stamp-rock,  which  yields,  on  an  average,  six  ounces  of  crude  bullion,  worth  about 
$100  in  coin.  The  price  paid  for  stoping  varies  very  much,  accordiug  to  the  character 
of  the  ground.  It  is  sometimes  as  low  as  $25,  and  sometimes  more  than  ^0  ])er  fathom. 
Drifting  costs  from  $12  to  $20  per  foot.  Sinking  the  shaft,  7  feet  wide  by  14  fi^et  lon^, 
at  the  date  of  the, writer's  visit  in  1868,  cost  $52  50  per  foot,  the  miners  furnishing  thck 
own  supplies. 

The  foregoing  notes  concerning  the  operations  of  this  mine  were  obtained  in  the 


312      MINING   STATISTICS   WEST   OF   THE   ROCKY   MOUNTAINS. 


latter  part  of  18(58.  Shortly  tbereafter  the  company  became  embarrassed,  financially, 
and,  when  visited  in  1869  but  little  work  was  iu  progress.  A  few  miuei*s  were  at  work 
on  their  own  account. 

There  are  several  claims  on  the  Burroughs  that  have  been  worked  to  considerable 
depths,  but,  during  the  pjust  year  or  two  their  development  has  not  been  very  vigor- 
ously j»ro3(?cuted.  The  Gilpin  was  steadily  worked  for  a  long  time,  but,  in  the  suujuier 
of  1869  little  or  nothing  was  in  progress  on  that  claim.  The  First  National  Company, 
owning  several  disconnected  claims  on  the  lode,  resumed  active  operations,  in  1869,  ou 
that  which  adjoins  the  Ophir  on  the  west,  and  have  since  been  steadily  engaged  in  its 
development.  Their  shaft,  on  this  claim,  has  reached  a  depth  of  nearly  500  feet. 
Stoping  has  been  in  progress,  during  the  past  winter,  between  the  400-foot  and  470-foot 
levels,  furnishing  ores  that  yield  an  average  of  ^10  50,  coin,  per  ton.  A  careful  system 
of  account-keeping  has  been  inaugurated  iu  this  mine,  and  the  following  statements, 
setting  forth  some  of  the  results  of  their  operations,  will  be  found  interesting  as  throw- 
ing light  on  the  relations  existing  Ijetween  cost  of  prwluction  and  yield  of  the  ore.  It 
will  be  seen  that  the  former  exceeds  the  latter,  and  the  experience  of  this  mine  is  one 
illustration  of  the  disadvantage  under  which  a  short  claim  is  worked  on  a  vein  like  the 
Burroughs,  a  fair  representative  of  tiie  Colorado  gold-bearing  lodes.  The  vein  is 
narrow,  the  average  value  of  the  ore  is  low,  and  the  pay  is  not  uniformly  distributed. 
A  vein  of  this  character  needs  all  the  advantages  that  may  be  derived  from  economical 
and  systematic  methods  of  work.  Here,  however,  is  a  claim,  183  feet  in  length,  working 
through  a  shaft  nearly  500  feet  deep,  the  coat  of  sinking  which  is  10  per  cent,  of  all  the 
expenses  of  the  company.  As  the  mine  has  no  connection  with  its  neighbors  the  shaft 
can  only  aid  iu  the  development  of  a  small  part  of  the  ground  for  which  it  would  be 
sufficient  if  the  claim  were  longer.  The  cost  of  hoisting  works,  the  eonsunrpti<m  of 
fuel,  labor  of  the  engineers  and  some  other  men,  the  cost  of  superintendence  and  <>thc»r 
management  of  the  company's  all'airs,  are  nearly  or  quite  as  much  as  they  would  be  if 
the  production  of  the  "mine  were  ten-fold  greater.  Thus,  the  costs  j»er  ton  are  much 
increased,  and  ore,  rich  enough  to  afford  a  protit  under  favorable  circumstances,  is  pro- 
duced at  a  loss  under  existing  conditions. 

This  is  true  of  many  of  the  mines  in  Colorado.    Some  of  the  best  lodes,  apparently 

.  possessing  all  the  necessary  (pialitie^  for  prolitablo  working,  under  one  comj)rehensiv*e 

and  economical  management,  are  divided  into  a  multitude  of  short  claims,  wcirkcMl 

independently  of  each  other,  at  great  expense,  and  losing  their  possible  prolits  for  the 

lack  of  consolidation. 

Tlui  following  statement  shows  the  operations  of  the  mine,  in  detail,  for  five  weeks, 
from  October  9  to  November  13,  1869: 
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All  expenses  are  included  in  the  foregoing;  among  special  costs  is  included  the 
sinking  of  the  shaft. 

The  following  is  a  summary  of  operations  from  October  9,  1869,  to  January  1,  1870, 
including  the  foregoing : 

Number  of  tons  of  stamp-rock  raised  and  milled 850 

Average  assay  value  in  coin — gold,  S*25  13 ;  silver,  ^1  94— total 827  07 

Number  tons  smelters'  ore  raised  and  sold,  (1  in  65) 13. 27 

A  verage  assay  value  in  coin — gold,  ^131  21 ;  silver,  §16  22 — total S147  43 

Total  tons  raised 863.  27 

Average  assay  value,  coin 828  92 

Average  yield,  per  ton,  of  milling  ore,  in  currency 12  68 

Average  yield,  per  ton,  of  smelting  ore,  in  currency 110  07 

Average  yield,  X)er  ton,  of  all  ore,  in  currency 14  17 
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Average  cost,  per  ton,  for  ordinary  expenses  of  mining  and  milling $13  59 

Average  cost,  per  ton,  for  special  expenses 2  08 

Total  average  cost,  per  ton,  in  currency 15  67 

Counting  gold  at  20  per  cent,  premium,  the  average  percentage  obtained  of  the  value 
of  the  low-grade  ore  was  39  per  cent,  by  milling,  and  02  i)cr  cent,  of  the  value  of  first- 
chiss  ore,  obtained  by  sale  to  the  smelters. 

On  the  same  slope  of  Quartz  Hill  with  the  Burroughs,  but  from  half  a  mile  to  a  mile 
farther  west  of  the  principal  developments  on  that  lode,  and  higher  up  the  valley,  is 
another  group  of  mines  opened  upon  ledges  that  from  their  course,  dip,  and  relative 
position  seem  to  belong  to  the  same  class  as  the  Burroughs,  Gardner,  Illinois,  and  their 
associated  veins,  but  which  present  a  marked  diflference  in  the  character  of  their  ores, 
carrying  a  much  larger  proportion  of  argentiferous  galena,  zincblende,  and  sulphurets 
of  silver.  Assays  of  the  ore  frequently  show  a  very  high  value  in  the  last-named  metal. 
Prouiinent  among  these  are  the  California,  Indiana  or  Hidden  Treasure,  Flaek,  Mereer 
County,  Forks,  American  Flag,  and  others.  The  Mercer  County  lies  east  of  and  in  line 
with  tiie  Flack,  on  what  is  understood  to  be  the  same  vein,  but  the  mines  are  separated 
by  a  dry,  shallow  ravine,  which  crosses  their  coiu-se.  The  California  and  the  Indiana 
bear  a  similar  relation  to  each  other,  the  two  names  applying  to  dillerent  parts  of  one 
vein,  the  last  named  lying  west  of  the  ravine,  just  referred  to,  and  the  California  lying 
east  of  it.  The  course  of  the  California,  continued  still  farther  east,  shows  it  to  bo 
very  nearly  in  line  and  probably  identical  with  the  Gardiu^.r  lode,  already  described. 
Forks  is  between  the  Flack  and  the  California,  having,  apparently,  a  course  consider- 
ably north  of  east,  and  consequently  intersecting  both,  if  all  three  are  continuous  and 
regular.  It  is  worked  actively  to  a  depth  of  over  300  feet,  and  yields  very  good  ore. 
TUc  Anujrieau  Flag,  still  farther  north,  not  far  above  the  bed  of  the  stream,  has  also 
Ueen  worked  to  a  depth  of  several  hundred  feet  and  gives  indications  of  much  value. 

A  more  miiuite  description  of  the  Flack  Mine,  on  the  Flack  lode,  and  of  the  claim 
until  lately  known  as  the  Stalker  and  Stanley,  on  the  California  lode,  will  suffice  to 
represent  the  general  character  of  this  group  of  veins.    The  Flack  was  one  of  the  early 
discoveries  of  the  district  and  was  worked  in  1862.    The  top  quartz  is  said  to  have 
yielded  a  good  deal  of  money.    At  a  depth  of  CO  feet  the  crevice  was  sumll  and  poor  and 
continued  so  for  100  or  125  feet  farther,  when  a  good  pay-seam  was  found.     Difficulties 
among  the  owners  led  to  a  subs(M]uent  suspension  of  work,  which  was  only  resumed 
again  in  June  of  1838.    Two  shafts  are  being  carried  down  for  permanent  work,  with 
the  intention  of  opening  grountl  by  successive  evels  and  stoping  overhand.    One  of 
these  had  reached  a  depth  of  400  feet  in  1809.     Drifting  and  8toi)ing  were  in  progress 
in  the  neighborhood  of  both  shafts.     The  vein  is  shown  by  these  developments  to  be 
narrow,  varying  from  three  or  four  inches  to  two  feet.    The  walls  are  of  gneiss,  some- 
times passing  into  granite,  and,  where  broken,  frequently  show  lines  of  bedding  or 
structure  dipping  eastward.    The  walls  are  generally  very  well  defined  and  smooth  and 
show  evidences  of  movement  in  the  beautifully -polished  and  striated  surfaces  that  are 
formed  ou  the  ore  seam  where  in  contact  with  one  or  the  other  wall.    Sometimes  there 
is  a  distinctly-marked  selvage  of  clay  between  the  wall  and  the  harder  tilling  of  the 
vein.    The  vein-matter  is  chietiy  quartz  ;  where  associated  with  pay  it  is  of  a  softened 
or  sometimes  friable  character,  mixed  with  some  feldspar;  where  poor,  it  is  harder, 
sometimes  forming  a  granulitic  mixture  of  quartz  and  feldspar.    This  is  generally,  not 
only  in  this  but  in  other  veins  of  the  district,  the  character  of  the  *'cap"  or  birren 
ground  of  the  lode.    The  "  cap,"  a  term  usually  employed  to  express  the  impoverished 
condition  of  the  vein,  may  be  due  either  to  the  i)inching  together  of  the  walls  of  the 
fissure,  or,  where  the  latter  maintain  their  regular  distance  apart  from  each  other,  to 
the  filling  of  the  vein  with  barren  rock,  usually  resembling  granulite  or  the  granite  of 
the  country.    Thus  in  the  east  shaft  of  the  Flack,  which  passes  through  a  hundred 
feet  or  more  of  "cap,"  the  walls  were  observed  to  be  two  feet  or  more  apart:  on  the 
south  wall  there  seemed  to  be  a  fissure  by  itself,  only  an  inch  or  two  wide,  and  filled 
with  a  soft  clayey  and  siliceous  material,  next  to  which  was  a  belt  of  barren  rock  that 
might  be  described  as  a  granulite,  or  a  granite  poor  in  mica  ;  and  north  of  that,  next 
the  north  wall  of  the  vein,  another  and  wider  belt  of  true  vein-matter.    Bunches  of 
the  latter  may  be  found  in  places  scattered  through  the  "  cap."    This  condition  ot 
things  may  suggest  the  idea  that  the^e  veins  were  originally  formed  or  filled  by  dikes 
of  granite  or  granuUte,  and  that  by  a  subsequent  enlargement  or  widening  of  the  lissure 
tho- siliceous  and  metal-beariuf'  vein-matter  was  introduced  by  other  processes  of  infil- 
tration or  segregation  by  whieli  it  is  generally  believed  that  fissure  veins  have  been 
filled.    The  ore-seams  and  their  gangue  are  frequently,  indeed  generally,  arranged  in 
layer  or  banded  form,  with  a  considerable  degree  of  parallelism  and  with  the  drusy 
character  of  true  vein  filling.     ^lovement  in  the  walls  would  naturally  occasion  tho 
irregularity  in  the  width  of  the  creviee  and  the  shattering  or  fracturing  of  the  original 
dike  material  would  afford  opportunity  for  the  intermixture  of  the  newer  vein-matter 
with  the  old.     Movement  in  the  case  of  tlie  vein  now  under  consideration  is  clearly 
evidenced  by  the  **  slickensides,"  or  polished  surfaces,  alreadj*  refen-ed  to. 
It  has  already  been  stated  that,  where  ore-bearing,  this  vein  carries  a  considerable 
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proportion  of  zincblende  and  |]^alena.  These  occur  sometimes  intimately  mixed  with  the 
iron  and  copper  pyrites,  while  in  some  places  they  are  arranged  in  distinctly  separated 
seams.  In  the  stope  east  of  the  east  shaft  the  vein  was  12  or  15  inches  wide ;  on  the 
north  wall  was  a  very  thin  selvage  of  soft,  clayey  material,  followed  by  a  seam  of  dark- 
colored  blende  and  galena,  two  or  three  inches  wide,  somewhat  mixed  with  and  suc- 
ceeded by  a  seam  of  greenish,  siliceous,  and  perhaps  talcose  vein-matter,  carrying  linely- 
divided  iron  pyrites ;  then  a  seam  of  solid  iron  pyrites,  two  or  three  inches  thick  ;  the 
remainder  of  the  vein  was  a  quartzose  material  carrying  finely-distributed  i)yrite8 
suitable  for  crushing  in  the  stamp  mills.  In  this  place  there  was  but  little  copper 
present,  though  elsewhere  copper  pyrites  is  sometimes  largely  represented,  and  argen- 
tiferous gi*ay  copper  occurs  sometimes  with  the  galena  and  the  zmcblende. 

Concerning  the  yield  of  the  rock,  on  a  large  working  scale,  but  little  i>ositive  in- 
formation was  available  The  stamp-rock,  it  is  said,  yields  about  one  ounce  of  retorted 
amalgam  per  ton  ;  this,  however,  contains  sufficient  silver  to  reduce  its  value  consid- 
erably below  that  of  the  bullion  produced  by  those  mines  whose  ore«  are  poor  in  silver! 
The  average  value  of  the  ounce  of  bullion  obtained  from  the  Flack  ores  is  stated  at 
$13,  in  coin. 

The  higher  class  of  ores,  carrying  considerable  silver  and  combined  with  lead,  zinc, 
and  copper,  are  reserved  for  smelting.  One  lot  of  nine  tons,  sold  to  Professor  Hill 
early  in  1869,  gave,  by  assay,  7  ounces  of  fine  gold  and  68  ounces  of  fine  silver  per  ton. 

The  total  production  of  the  mine,  since  the  present  management  began  operations, 
could  not  be  ascertained.  The  mine  is  provided  ivith  a  small  portable  engine,  of 
which  the  cylinder  is  9  inches  in  diameter,  that  is  placed  between  the  two  working 
shafts,  but  near  the  western  one,  commanding  l)oth  for  hoisting.  The  winding  appara- 
tus is  operated  in  the  manner  already  describe<l,  by  means  of  belting. 

The  California  lode  has  of  late  attracted  more  attention  than  any  of  its  neighbors, 
having,  within  a  couple  of  years,  gained  a  great  reputation  by  reason  of  the  abundance 
and  richness  of  its  ores.  It  was  discovered  several  years  since,  and  has  been  worked 
more  or  less  since  1864.  It  is  nearly  parallel  to  the  Flack,  and  300  or  400  feet  north  of 
that  lode.  It  is  traced  for  many  hundred  feet  in  length.  West  of  the  dry  gulch,  near  the 
Stalker  and  Stanley  claim,  the  lode  is  known  as  the  Indiana,  and  has  been  sunk  upon' 
in  various  places  along  its  course.  The  only  parties  working  on  that  part  of  the  lode 
in  1869  were  three  men,  who  had  reached  a  depth  of  150  leet,  and  were  taking  out 
good  ore  of  both  classes — that  is,  for  smelting  and  milling.  East  of  the  gulch  is  the 
principal  claim  on  the  lode,  formerly  known  as  that  of  Stalker  and  Stanlev,  but  the 
ownership  has  lately  changed  hands.  This  claim  is  300  feet  long.  East  of  it  the  Iwle 
has  been  traced  and  somewhat  prospected  for  a  distance  of  some  hundreds  of  feet,  and 
apparently  continues  in  its  course  until  it  lUerges  into  or  becomes  identical  with  the 
Gardner.  This  is  not  fully  established  as  a  fact,  and  is  doubted  by  some ;  but  it  seems 
qnito  probable  from  present  developments. 

The  Stalker  and  Stanley  claim  ha«  been  worked  to  a  depth  of  475  feet.  The  main 
shaft,  50  feet  east  of  the  west  boundary,  had  reached  that  depth  in  August,  1869,  while 
the  east  shaft,  130  feet  east  of  the  last  named,  was  down  200  feet.  Between  the  two 
shafts,  considerable  stoping  had  been  done,  but  the  ground  was  whole  below  the  300- 
foot  level. 

l^om  the  developments  thus  made  the  lode  appears  to  possess  the  characteristics  of 
a  well-defined  fissure  vein.  Its  course  is  north  85°  east.  The  dip  is  slightly  to  the 
south,  about  85°  from  the  horizon.  The  walls  are  smooth  and  very  regular.  They  are 
from  two  to  six  feet  apart,  and,  in  the  stopes  visited  at  the  time  referred  to,  the  whole 
space  was  filled  with  pay -ground.  The  gangue  is  a  quartzose  material,  generally 
resembling  that  already  described  as  the  characteristic  filling  of  the  veins  of  this 
region.  The  ore  is  chiefly  iron  and  copper  pyrites,  carrying,  in  bunches  or  jjockets, 
considerable  quantities  of  galena  and  ziucbleude,  particularly  the  last  named.  There 
is  commonly  a  seam  of  first-class  ore,  associated  with  a  wider  belt  of  milling  ore. 

During  1869  the  ground  was  unusually  productive.  According  to  the  statements  of 
the  proprietors,  not  more  than  one-eighth  of  all  the  rock  broken  in  the  mine  was 
thrown  away  as  poor;  while  one  ton  of  ore  in  ten  was  said  to  be  fit  for  smelting.  The 
value  of  the  milling  rock  was  said  to  be  very  high,  yielding  an  average  of  12  oances 
of  amalgam  to  the  cord,  the  ounce  being  worth  about  a  little  more  than  $13,  in  coin. 
According  to  this,  the  milling  ore  yielded  about  $21  per  ton,  in  coin.  The  average 
contents,  by  assay  of  over  400  tons  of  smelting  ore  sold  at  the  smelting  works,  was 
nearlj*  3  ounces  of  fine  gold  and  18  ounces  of  fine  silver  per  ton. 

The  mine  has  not  always  b(?en  in  such  good  fortune.  When  first  opened  the  surface 
quartz  was  taken  out  about  40  feet  deep,  and  was  worked  with  profit.  The  shaft  then 
encountered  poor  ground,  which  it  passed  through  for  180  feet.  It  has  since  been 
shown  that  there  was  excellent  ground  only  a  few  feet  from  the  shaft,  which  remained 
undiscovered  because  no  drift  was  run  toward  it  from  the  shat^.  At  the  depth  of  180 
feet  the  shaft  reached  ore-bearing  ground  that  yielded  about  7  ounces  to  the  cord,  or 
812  to  ^13  per  ton.  The  yield  has  greatly  improved  since  opening  the  stopes  between 
the  shafts. 
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In  Angnst,  1869,  there  were  twenty-four  men  employed  at  the  mine,  sixteen  of  whom 
were  stoping.  With  this  force  about  30  tons  of  ore  per  day  were  mined  and  raised. 
Sinking  cost  $15  to  $20  per  foot ;  stoping  $12  or  $18  per  fathom.  A  detailed  statement 
of  costs  could  not  be  obtained ;  but  the  mine  is  said  to  have  yielded  a  net  profit  of 
$40,000  during  the  summer  of  1869. 

The  mine  is  provided  with  a  small  hoisting  engine.  Bot^  rock  and  water  are  raised 
in  buckets.  Four  hours  per  day  are  required  for  the  engine  to  raise  the  water  from 
the  mine.  From  reliable  sources  the  yield  of  this  mine  to  its  owners,  from  January  1 
to  August  1,  1870,  appears  to  have  been  about  $75,000,  including  the  product  of  the 
first-class  ore.  This  latter  amounted  to  409  tons,  of  which  the  average  price  paid  in 
currency  by  the  smelters  to  the  mine  was  $41  90  per  ton. 

North  of  Quartz  Hill,  separated  from  it  by  Nevada  Gulch,  and  lying  between  the 
latter  and  Eureka  Gulch,  is  Gunnell  Hill,  which,  since  mining  first  begun  in  Colorado, 
has  been  the  scene  of  active  work.  Its  general  trend  is  east  and  west,  and  it  contains 
a  number  of  valuable  veins,  the  general  course  of  which  is  east  and  west,  or  between 
that  and  northeast  and  southwest.  The  most  developed  of  these  is  the  Gunnell  lode, 
that  crops  out  on  the  northern  slope,  not  far  below  the  crest  of  the  hill,  and  which  has 
been  worked  to  a  depth  of  about  500  feet,  the  opened  mines  covering  a  length  of  nearly 
1,200  feet.  The  general  features  of  this  lode  are  much  the  same  as  those  of  veins 
already  described  in  this  chapter.  The  vein  is  said  to  have  been  one  of  the  most  pro- 
ductive of  the  country  in  early  days,  and  it  possesses,  doubtless,  as  much  merit  as 
many  of  those  that  are  now  being  wrought ;  but,  owing  to  various  difficulties  and 
hiuderances,  some  of  them  quite  independent  of  the  intrinsic  merits  of  the  property, 
the  work  of  mining  on  this  lode  was  suspended  some  time  ago,  and  is  not  yet  re- 
sumed. The  principal  mines  on  this  lode  are  supplied  with  hoisting  and  milling 
machinery,  and  the  increasing  activity  attending  mining  operations  in  Colorado  will 
be  likely  to  occasion  renewed  efforts  to  bring  them  into  successful  and  profitable  opera- 
tion. On  this  hill  are  several  other  less  developed,  but  very  promising  ledges,  some  of 
which  have  been  lately  opened.  Among  these  is  the  Fairview,  which  was  first  brought 
into  notice  in  the  early  summer  of  1868.  It  has  since  been  worked  steadily,  producing 
"tock  of  excellent  quality,  and,  it  is  said,  has  been  a  source  of  great  profit  to  tbe  own- 
ers. Its  ore  is  chiefly  iron  pyrites,  yielding  from  one  to  two  ounces  of  crude  bullion 
per  ton. 

On  the  opposite  side  of  Eureka  Gulch,  and  farther  east,  is  Casto  Hill,  the  location  of 
an  actively-worked  and  promising  mine,  belonging  to  the  Barrett  Mining  Company, 
and  opened  on  what  is  known  as  the  Winnebago  lode.  This  lode,  nearly  parallel  to  the 
Gunnell,  has  about  an  east  and  west  course,  dipping  vertically,  or  somewhat  inclined 
to  the  south.  The  Barrett  Company  own  400  feet,  and  have  worked  it  by  means  of  a 
single  shaft  some  300  or  400  feet  deep.  This  shaft  has  passed  through  variable  ground, 
having  encountered  '*cap"  or  barren  rock  at  about  100  feet  from  the  surface,  and  strik- 
ing pay  ground  again  100  feet  deeper.  The  ground  is  opened  by  levels  and  worked  by 
back-stoping.  About  one-third  of  tbe  rock  broken  is  said  to  be  good  for  stamps,  and 
much  of  tbe  poor  rock  is  selected  below  ground  and  left  on  the  stulls.  The  ore  is 
chiefly  iron  pyrites,  with  but  a  small  proportion  of  copper.  The  presence  of  free 
gold  is  frequently  noticed.  The  present  manager  treats  all  his  ore  by  the  stamping 
process,  though  some  experimental  lots  of  first-class  ore  have  been  selected  for  other 
more  exact  methods.  One  such  lot  of  24  tons  gave,  by  assay,  4  ounces  of  fine  gold  and 
4  ounces  of  fine  silver  to  the  ton.  The  whole  mass,  when  stamped,  yields  on  an  aver- 
age 4  ounces,  or  $64  worth,  of  cmde  buUion  to  the  cord,  or  about  $8  50  coin,  per  ton. 
The  tailings,  after  leaving  the  mill,  are  said  to  assay  1  ounce  or  more  to  the  ton,  and 
are  reserved  for  further  treatment.  The  mine  is  furnished  with  hoisting-power,  con- 
sisting of  an  engine,  the  cylinder  of  which  is  14  inches  in  diameter,  and  one  boiler  of 
adequate  capacity.  The  winding  apparatus  is  the  common  spool,  driven  by  belting 
and  controlled  by  a  friction-brake.    Tlie  water  is  raised  in  a  barrel  by  this  means. 

The  machinery  is  set  up  at  the  mouth  of  the  shaft,  and  drives  a  fan-blower  for  venti- 
lation, as  there  is  but  one  shaft.  A  twenty-stamp  mill  is  set  up  in  a  wing  of  the  same 
building  and  driven  by  the  power  just  described.  The  stamps  weigh  500  pounds  each 
and  drop  1^  inches  28  times  per  minute.  They  crush  about  2  cords,  or  15  tons,  per  day. 
Milling  operations  commenced  in  July,  1866,  and  are  said  to  have  been  conducted  with 
profit.  The  convenience  of  the  mill  to  the  mine,  and  the  economical  arrangement  of 
the  whole,  afford  some  advantages  for  working  at  a  low  cost. 

Although  the  mineral  veins  of  Gilpin  County  arp  chieflj^  valuable  for  their  gold, 
there  are  some,  as  has  been  already  shown,  that  carry  a  considerable  proportion  of  sil- 
ver. In  addition  to  tbese  there  are  a  few  that  are  only  valuable  for  silver,  and  which 
possess  no  gold  at  all,  or  so  little  that  it  is  practically  unimportant.  The  development 
of  these  silver  veins  has  not  progressed  very  far,  but  within  a  year  past  they  have  at- 
tracted increased  attention  and  are  now  of  growing  importance.  The  Coaley  and  Gil- 
pin lodes  are  among  the  more  recent  and  valuable  discoveries  of  this  class  of  veins. 
They  are  situated  in  Slaughter-House  Gulch,  a  ravine  on  the  north  side  of  Clear  Creek, 
a  half  mile  or  more  below  Black  Hawk ;  they  Were  opened  late  in  1868. 
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The  Gilpin  apparently  crosses  tbo  ravine  with  a  northeast  and  southwest  conrse, 
dippin«T  almost  vertically. .  It  is  opened  by  a  tunnel  on  the  west  side  of  the  gulch, 
about  200  feet  in  length.  The  Coaley  crops  out  about  60  or  70  feet  south  of  the  mouth 
of  the  Gilpin  tunnel.  Its  course  is  nearly  east  and  west,  and  its  dip  is  to  the  north  at 
about  'MP  from  the  horizon.  The  two  veins,  therefore,  intei*sect  each  other.  The  work 
done  upon  them  thus  far  is  not  sutBcient  to  determine  positively  whether  they  are  inde- 
])endent  veins  or  one  of  them  a  branch  of  the  other.  The  depth  reached  in  August, 
181)9,  did  not  exceed  40  feet. 

The  inclosing  rock  is  of  the  same  gneissicor  granitic  character  which  prevails  in  thip 
district.  The  walls  of  the  vein,  where  visible,  especially  the  north  wall  of  the  Coaley, 
are  pretty  wi»ll  defined;  the  crevice  is  not  large  in  either  vein.  T\u^  gangue  is  chietly 
quartz;  the  ore  consists  of  galena  and  zinc-blende,  both  apparently  argentiferous,  a 
little  copper  and  iron  pyrites,  argentiferous  sulphurets,  and  native  silver.  The  latter, 
in  some  selected  specimens,  is  very  abundant.  Some  of  the  assays  of  this  ore  show  a 
very  high  value  in  silver,  but  no  gold.  Seventy-three  t(ms  of  this  ore,  sold  for  smelt- 
ing, contained  on  the  average  215  ounces  of  line  silver  i)er  ton. 

CLEAR  CREEK  COUNTY. 

The  past  year  was  marked  by  increased  acti\ity  tbrongliout  this 
county;  but  tbe  production  of  silver  ore  is  still  limited,  not  exceeding 
2,000  tons  i)er  annum.  More  than  three-fourths  of  this  amount  was  fur- 
nished by  the  Terrible,  Baker,  Brown,  Coin,  Snowdrift,  Seaton,  Bel- 
mont, Cashier,  and  Mendota  mines,  the  remainder  beinjx  made  up  of 
small  lots  from  numerous  minor  lodes,  some  of  which,  however,  bid  fair 
to  become  highly  i)roductive  under  judicious  management.  In  my  last 
report,  (page  309,)  after  showing  the  aggregate  capacity  of  the  reduc- 
tion works  of  Clear  Creek  County  to  be  12,000  tons  per  annum,  I  re-, 
marked : 

However  strong  the  peojde's  faith  may  be  in  the  productiveness  of  the  silver  minrSf 
there  is  not  at  present  the  least  possibility  of  suj>plying  half  that  amount.  In  fact, 
my  boldest  expectations  wiU  be  surpassed  if  5,000  tons  of  good  ore  are  fnrnisheil  by 
the  mines.  Whoever  has  seen  extensive  and  well-developed  lodes,  and  is  aequaint^Ml 
with  the  production  of  such,  must  know  that  only  a  limited  number  of  workmen  can 
be  profitably  employed  in  a  lode,  the  development  of  which  has  be(;n  accomplislied  only 
to  a  certain  degree.  In  order  to  steadily  iucrease  the  ore  pnuluction  of  a  mine,  it  is 
not  enough  to  start  a  couple  of  new  stopes;  the  main  object  must  always  be  to  keep 
opening  the  ground  ahead,  so  that  there  shall  be  always  ore  enough  in  sight  to  main- 
tain a  steady  and  continuous  pro<luction.  The  quantity  of  ore  extracted  from  a  mine 
reasonably  ought  to  be  in  direct  proportion  to  the  quantity  of  ore  in  the  reserves ;  and 
as  there  are  at  this  time  only  half  a  dozen  lodes  in  and  about  Georgetown  which  might 
be  called  even  partially  developed,  it  is  utterly  absurd  to  ex[»ect  12,000  tons  to  be  ex- 
tracted the  ensuing  year,  without  ei^dangering  the  continuous  delivery  of  ores  for  the 
following  years. 

These  observations  were  pronoun(;ed  unjust  wlien  they  were  first 
made,  and  the  commissioner  was  accused  of  *' croaking,"  and  "bearing'' 
the  silver  mines  of  Colorado.  They  can  now  only  be  blamed  as  too  lib- 
eral in  their  estimates;  and  it  remains  to  be  seen  whether  even  the  X)ro- 
duction  of  1871  will  come  up  to  them. 

Besides  the  Terrible,  Baker,  Brown,  and  Coin,  which  have  been  con- 
tinuously worked  since  1808,  the  Cashier,  Snowdrift,  Mendota,  and  Sil- 
ver Plume,  on  Sherman  Mountain,  and  the  Belmont  and  Stevens,  on 
McClellan  Mountain,  are  assuming  prominent  rank  among  the  product- 
ive lodes.  The  most  noteworthy  development,  however,  is  that  of  the 
Seaton,  near  Idaho,  which  ha^  been  thoroughly  demonstrated  to  be  a 
lode  of  large  capacity  and  vulue.  Small  lots  of  very  rich  ore  are  now 
and  then  reported  from  the  O  K,  Federal,  Magnet,  and  several  other 
lodes.  Little  is  heard  of  the  Astor,  Clift,  Comet,  Junction,  Herkimer, 
Gilpin,  and  many  other  veins,  formerly  counted  among  the  most  prom- 
ising; and  nothing  is  doing  in  the  Equator,  Lily,  and  Griffith.  In 
some  of  these  mines  the  workings  are  in  barren  ground ;  in  others,  the 
ore  is  of  too  low  a  grade  to  pay  expenses  at  present  rates ;  others  are 
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idle,  awaiting  the  time  when  they  will  be  intersected  in  depth  by  sorae 
of  the  nnmerous  tunnel  companies ;  and  others  again  have  '*  lost  the 
crevice,"  which  must  be  hunted  for  with  cross-cuts.  As  a  general  thing, 
it  may  be  said  that  work  with  a  view  to  thorough  and  systematic  devel- 
opment is  going  on  only  in  the  Terrible,  Brown,  Snowdrift,  Mendota, 
Cashier,  Seaton,  and  perhaps  the  Baker,  Stevens,  and  Belmont.  The 
majority  of  the  other  mines  worked  are  merely  prospecting  shafts  or 
tunnels,  or  irregular  stopes  upon  occasional  pockets  or  bonanzas.  There 
are  several  instances  of  good  lodes  lying  idle  by  reason  of  joint  owner- 
ships and  disagreements.  One  evil  of  former  days — the  representation 
of  stock  companies  by  incompetent  superintendents — appears  to  have 
vanished  at  last.  So  far  as  I  know,  the  affairs  of  mining  companies  in 
this  county  are  now  managed,  without  exception,  by  earnest  and  prac- 
tical men. 

According  to  statements  published  in  the  Georgetown  Miner,  of 
September  29,  1870,  the  total  product  of  the  Brown  mine,  up  to  that 
date,  was  $1G6,554.  55,  coin  value.  The  greatest  depth  from  the  surface 
obtained  on  the  mine  was  200  feet.  There  are  two  levels  in  the  mine, 
110  feet  apart,  one  500  and  the  other  250  feet  in  length,  making  a  total 
of  750  feet  of  stoping  ground.  The  total  product  of  the  Terrible  mine, 
up  to  date,  was  $270,000,  coin  value.  In  the  west  portion  of  the  mine 
208  fathoms,  and  in  the  east  portion  of  the  mine  130  fathoms,  had  been 
stoped  but.  The  total  net  profits  of  the  Federal  mine,  up  to  date,  were 
88,151.  The  total  amount  of  work  done  on  this  mine  was  four  months' 
•work  for  one  man.  The  bullion  product  of  the  Baker  mine  for  eleven 
months,  ending  September,  1870,  was  $27,556  97,  coin  value. 

The  total  production  of  silver  from  the  county  during  1870  was  about 
$400,000,  including  shipments  of  ore.* 

The  Stevens  lode,  on  ]\IcClellan  Mountain,  deserves  particular  men- 
tion, on  account  of  its  extraordinary  location.  An  article  in  the  Over- 
land Monthly,  for  December,  1870,  describing  an  excursion  to  the  sum- 
mit of  Gray's  Peak,  pictures  the  wild  canon,  across  which. the  Baker 
and  the  Stevens  mines  look  at  each  other,  in  the  following  language  : 

"  At  this  point  (Bakervillc)  we  leave  Clear  Creek,  and  foUow  up  a  tributary  known 
as  Kelso.  The  road  now  mounts  more  steeply.  The  pines  and  quaking-asps,  dwarfed 
soniowliat  in  stature,  come  close  to  us  as  wo  ride,  as  though  they  were  lonesome,  and 
huddled  along  the  road  to  catch  a  social  glance  or  word  from  a  passing  traveler.  The 
birds  and  sqiiirrels,  so  plenty  a  mile  below,  suddenly  cease  to  bo  seen  or  heard.  The 
peculiar  stiUness  of  the  upper  air  makes  itself  felt.  Presently  we  have  emerged  from 
the  last  belt  of  timber,  and  are  alone  with  Heaven. 

No,  not  yet ;  hundreds  of  feet  above  us  yet,  on  the  side  of  Kelso  Mountain,  are  the 
buildings  of  the  Baker  mine.  A  shanty  may  mean  anything ;  but  a  house  with  a  chim- 
ney is  a  sign  of  permanent  habitation.  At  that  warning  linger,  Solitude  gets  up  and  goes 
Nevertheless,  barring  the  Baker  mine,  the  scene  is  grand  as  Nature  before  the  Age  of 
Man.  On  the  right,  KcIho  Mountain  turns  to  us  a  rounded,  conical  form,  grass  clad. 
On  the  left,  McClellan  Mountain  presents  a  circling  ridgo,  the  face  turned  toward  us 
being  as  steep  and  rugged  as  it  can  be  and  not  fall  over.  Whoever  has  ascended  Ve- 
suvius, and  remembei*s  bow  the  central  cone  arises  from  within  the  surrounding  preci- 
pices of  a  former  crater,  will  comprehend  the  general  position  of  the  parts  of  this  wild 
scene.  But  these  rocks  are  not  volcanic.  The  further  side  of  McClellan  is  sloping,  like 
this  side  of  Kelso  ;  and  the  further  side  of  Kelso  is  rough  and  perpendicular,  like  this 
side  of  McClellan  ;  and  the  ridge  of  McClellan  does  not  completely  surround  Kelso,  but 

*'The  Miner  gives  the  following  estimate,  which  somewhat  exceeds  my  own  calcula- 
tions. As  I  do  not  know  its  authoritv  or  tlio  detailed  items  of  which  its  aggregates  are 
made  up,  I  quote  the  declaration  without  comment : 

"  During  the  year  IHHS  Clejir  Creek  County  shipped  $91,820  35,  coin,  in  bullion  ;  in 
18G9  we  shipped  $400,354,  coin,  and  in  1870  wo  added  ^481,354  08,  coin,  to  the  supply 
of  bullion  of  the  world.  From  present  indications  we  anticipate  that  the  shipments  for 
the  year  1871  will  be  over  §750,000  in  coin,  with  a  strong  probability  of  amounting  to 
over  one  million  doUars.'^  • 
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at  its  further  end  soars  up  into  two  peaks,  and  tbere  stops.  These  two  peaks  are 
Gray's  and  Irwin's;  and  as  we  journey  they  come  into  full,  near  view,  from  behind  the 
head  of  Kelso. 

I  am  glad  enough  that  the  scene  is  not  volcanic.  This  gray  granite,  or  gneiss,  has 
far  greater  variety  and  beauty  of  form,  and  gives  us  delicate  shadows.  Though  it  may 
lack  the  imperial  purples  of  trachytes  and  tufa>),  seen  in  the  distance,  it  does  not  offer 
us  their  horrid  blackness  seen  near  by.  Besides,  there  are  dainty  grasses  and  blossoms 
that  sometimes  hang  by  one  hand  from  clefts  in  the  granite,  and  swing  in  the  wind. 
Yosemite,  Smoky  Valley,  and  Gray's  Peak — ^let  the  lava  people,  with  their  Snake 
Canons,  Shoshone  Falls,  and  gloomy  Dalles,  match  this  granite  trio,  if  they  can ! 

It  is  lucky  that  our  path  doesn't  lie  up  that  face  of  McClellan  Mountain.  Lie?  it 
couldn't;  it  would  have  to  stand.  No  mortal  could  climb  tliere  without  wings.  But 
what  is  that,  a  thousand  feet  up  the  clift'?  A  house — ye  gods !  a  boarding-house !  The 
glass  shows  us  fragments  of  a  zig-zag  trail,  interspersed  with  ladders,  where  the  preci- 
pices are  otherwise  impassable.  Now  w'e  see  at  the  foot  of  the  cliflf  another  house,  and 
between  the  two  hue  lines,  like  a  spider's  web,  stretch  through  a  thousand  feet  of  air. 
That  is  the  somewhat  celebrated  Stevens  mine  ;  the  meu,  lumber,  provisions,  etc.,  are 
all  carried  up,  and  the  ore  is  all  brought  down,  by  means  of  one  of  the  ingenious  wire 
ti*am-ways  now  becoming  common  in  Colorado.  How  the  mine  was  ever  discovered  I 
cannot  say — ^somebody  must  have  "  lit  on  it." 

The  xvire  tram-way  alluded  to  in  the  foregoing  description  is  similar 
to  that  constructed  some  years  ago  at  the  lirown  mine,  and  described 
on  page  372  of  my  last  report.  Another  of  the  kind  was  erected  by 
Mr.  Kurz  for  the  Griffith  mine  below  Georgetown.  In  this  instance 
great  capacity  of  transportation  was  desired;  and  the  tram-way  was 
made  in  a  most  substantial  and  expensive  manner,  at  a  cost,  I  am  in- 
formed, of  considerably  over  $10,000.  Mr.  Kurz  is  said  to  have  planned 
the  tram-way  at  the  Stevens  mine,  w  hich  is  light  and  of  small  capacity, 
and  cost  but  $1,180.  The  use  of  gas-pipe  for  the  supports  saved  thou-' 
sands  of  dollars  in  preparing  foundations.  The  self-adjusting  arrange- 
ment for  keeping  the  cables  taut,  under  alternations  of  load  and  of  tem- 
perature, is  likewise  ingenious  and  advantageous.  The  following  account 
of  the  works  and  mine  is  condensed  from  the  Georgetown  Miner: 

The  tram-way  consists  of  two  wire  cables,  each  of  which  is  six-tenths  of  an  inch  in 
diameter,  extending  from  the  lower  adit  on  the  Stevens  lode  to  the  base  of  the  hill,  a 
distance  of  8y7  feet.  The  supports  for  the  wires  are  made  of  gas-pipe,  3  inches  in 
diameter,  ujiou  the  top  of  which  are  wrought-iron  T's,  securely  let  into  the  gas-pipe, 
upon  the  top  of  which  T's  the  wire  rope  rests.  The  gas-pipe  is  set  into  the  rock  to  a 
depth  of  22  inches,  and  is  securely  fastened  with  lead.  Tlie  distance  from  tJie  lower 
platform  to  the  tirst  support  is  six  hundred  feet,  the  cables  resting  on  their  supports 
with  a  firmness  remarkable  for  such  a  long  stretch  of  unsupported  rope.  We  were 
impressed  with  the  highly  ingenious  manner  of  fastening  the  cables  at  the  base  of  the 
hill,  which  both  tightens  the  ropes  and  at  the  same  time  holds  them  perfectly  S(;cure. 
Two  levers,  one  end  of  which  is  securely  bolted  to  the  solid  foundation,  yet  in  such  a 
manner  as  to  allow  an  upward  and  downward  motion  of  the  lever,  receive  the  ends  of 
the  cables,  which  are  fastened  to  the  levers  near  the  bolted  end,  the  outer  ends  of  the 
levers  being  weighted  with  rock.  This  contrivance  takes  up  all  loose  cable  as  the  ropes 
may  slacken.  The  tram-way  works  to  perfection.  Already  there  has  been  7,000  feet  of 
lumber  taken  up  the  cables,  and  thirty  tons  of  ore  lowered  to  the  base  of  the  moun- 
tain, demonstrating  that  the  method  employed  by  Mr.  Lowe  in  erecting  this  tram-way 
is  a  successful  one.  We  are  surprised  when  we  look  at  this  vast  undertaking  that  no 
lives  have  been  lost  in  erecting  the  work,  as  the  supports  have,  from  necessity,  been 
placed  on  the  brinks  of  precipices.  W^e  were  told  of  many  narrow  escapes  of  life 
made  by  Mr.  Lowe  and  some  of  his  men,  who,  in  the  prosecution  of  the  work,  were 
often  in  positions  far  from  safe.  The  Stevens  mine  is  opening  splendidly.  A  substan- 
tial dwelling-house  has  been  built  upon  the  mine,  seven  months'  provisions  stored  at 
the  same  place,  and  work  will  jye  actively  carried  on  all  winter.  Two  drifts  will  be 
run,  each  200  feet  in  length,  and  a  winze  will  connect  the  two.  All  the  ore  will  be  sent 
to  the  ba^e  of  the  mountain  by  the  tram-way.  There  will  also  be  100  fathoms  of  8to)>- 
ing  done,  for  which  contracts  have  been  let.  When  the  drifts  are  completed  there  will 
be  a  passage  completely  through  the  ridge,  and  all  waste  material  and  dvbrU  will  be 
dumped  on  the  opposite  slope  of  McClellan  Mountain.  The  Stevens  is  a  line  lode  The 
crevice  is  a  large  one,  and  carries  a  good  pay  streak.  The  ore  being  rich  in  lead,  it  car- 
ries on  an  average  $200  to  the  ton  in  silver.  It  will  be  recollected  by  our  readers  that 
the  ore  from  this  lode  took,  at  our  fair,  a  premium  of  a  silver  medal  for  the  **  largest 
and  best  collection  of  lead  ores  carrying  tlie  largest  percentage  of  precious  metals.'' 
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Up  to  the  Ist  of  October  the  mine  has  produced,  from  drifting  alone,  at  a  cost  of  $3,500, 
forty  tons  of  ore,  which  will  yield  $200  per  ton.  This  is  an  unusually  good  yield  for 
any  mine,  and  serves  to  show  the  character  of  the  property. 

This  mine  is  owned  by  the  Crescent  Silver  Mining  Company,  a  Cin- 
cinnati organization.  Mr.  Theodore  H.  Lowe,  referred  to  in  the  forego- 
ing acconnt,  is  the  superintendent. 

Among  the  new  mines,  not  mentioned  in  my  former  reports,  the  Snow- 
drift and  Silver  Plume,  on  Eepublican  Mountain,  deserve  particular 
description.  1  have  visited  these  mines  personally,  but  I  prefer  to 
quote  concerning  them  portions  of  an  account  of  much  later  date,  in 
the  Colorado  Miner : 

These  two  mines  are  situated  about  1,400  feet  above  the  level  of  the  creek,  and  are 
reached  by  a  good  trail,  a  little  over  a  mile  in  length.  The  surface  improvements  com- 
prise a  boarding-house,  &c.,  and  also  a  crushing  and  sampling  miU,  at  the  foot  of  the 
hiU,  run  by  water  power,  in  which  all  ores  produced  will  be  dried,  crushed,  sampled, 
and  sacked. 

The  Snowdrift  lode  is  entered  by  a  short  cross-cut  tunnel,  80  feet  in  Xength ;  at  the 
end  of  wiiich  a  shaft  has  been  sunk  on  the  vein  to  the  depth  of  200  feet.  Fifty  feet  be- 
low the  level  of  the  windlass  on  the  shaft  a  drift  has  been  run,  180  feet  in  leugth  ;  50 
feet  below  this  drift  there  is  another  level,  150  feet  in  len^h  ;  and  50  feet  below  this 
second  level  is  a  third  level,  130  feet  in  length.  At  a  distance  of  100  feet  from  the 
shaft  three  winzes  connect  the  levels,  providing  perfect  ventilation  and  opening  three 
blocks  of  ground,  each  50  by  100  feet,  for  stoping.  Comparatively  a  small  amount  of 
work  is  all  that  now  remains  to  be  done  to  open  up  three  more  blocks  of  stoping 
ground,  each  of  which  will  also  be  50  by  100  feet  in  length.  When  in  this  mine  we 
visited  all  the  workings,  passed  down  the  shaft,  walked  through  the  drifts*  and  climbed 
up  the  difterent  w^inzes,  and,  caudle  in  hand,  examined  and  at  times  measured  the 
width  of  the  pay  streak.  The  crevice  is,  on  an  average,  2^  feet  in  width,  and  the  pay 
^ein  will  average  10  inches  in  thickness,  of  good  paying  mineral,  at  times  being  as 
thick  as  2  feet. 

The  ore  in  the  Snowdrift  is  mainly  sulphurets,  with  now  and  then  a  small  amount  of 
galena,  which  latter  mineral  is  always  rich  in  silver.  The  ore  from  the  Snowdrift 
yields  silver  in  quantities  varying  from  lOH  to  1,459  ounces  per  ton. 

The  owners  of  this  mine,  the  Trenton  Gold  and  Silver  Mining  Company,  of  Trenton, 
New  Jersey,  have,  with  a  wise  forethought,  devoted  much  of  their  money  and  work  to 
the  purpose  of  thoroughly  developing  and  opening  their  mine,  and  have  now  two  years 
stoping  ahead  of  them,  and  the  mine  can,  if  stoping  were  commenced,  now  furnish  5 
tons  of  ore  per  day.    This  ore  would,  we  feel  assured,  average  $200  per  ton. 

We  were  informe<l  that  the  total  cost  of  all  improvements  on  the  mine,  including  the 
cost  of  machinery'  and  dam  for  the  crushing-mill,  was  not  quite  $25,000,  and  in  this 
ainount  were  also  included  all  legal  expenses,  which  have  been  heavy.  The  Silver 
Plume  is  situated  west  of  the  discovery  shaft  on  the  Snowdrift  lode,  which  vein  it 
crosses.  The  lode  has  been  opened  by  a  tunnel,  run  in  on  the  vein,  which  tunnel  is 
now  something  over  400  feet  in  length,  the  breast  of  which  being  about  175  feet  below 
the  surface  of  the  ground.  Two  air  shafts,  50  and  130  feet  in  depth,  provide  means  of 
ventilation.  The  crevice  of  the  Silver  Plume  is  of  an  average  width  of  2^  feet,  carry- 
ing a  pay  vein  that  will  easily  average  1  foot  in  thickness.  The  ore  is  mainly  sulphur- 
ets. soft  and  easily  mined,  with  now  and  then  a  small  quantity  of  galena,  which  is 
also  rich  in  silver.  The  average  value  of  the  milling  ore  furnished  by  this  mine  is 
fully  $150  per  ton,  although  much  richer  ore  is  abundant,  a  lot  sent  to  England  a  shoi-t 
time  since  having  netted  £281  per  ton. 

This  mine  is  the  property  of  the  Snider  Gold  and  Silver  Mining  Company,  of  Phila- 
delphia. The  company,  under  the  management  of  Jivcob  Snider,  has,  like  the  owners 
of  the  Snowdrift  lode,  devoted  its  money  and  energy  to  developing  the  lode,  and  now 
have  a  triangle  of  ground,  400  feet  in  length  by  175  feet  in  height,  at  the  base,  opened 
ready  for  stoping.  This  ground  will  average  1  foot  of  pay  ore,  which  will,  as  we  have 
stated  above,  mill  §150  per  ton.  The  mine  can,  when  stoping  commences,  furnish  5 
tons  of  this  ore  per  day,  and,  at  the  same  time,  allow  of  turther  develoi)ment8  to  be 
carried  on  to  keep  the  same  amount  of  ground  always  ready  for  stoping. 

One  of  the  most  remarkable  chimneys  of  ore  that  we  have  ever  seen  is  to  be  found 
in  the  SiWer  Plume  lode.  This  chimney  extends  fully  50  feet  in  length  on  the  vein 
and  an  unknown  distance  np  and  down.  Here  the  ore  vein  is  fully  2  feet  in  thickness, 
soft  and  easily  mined,  with  large  streaks  and  seams  of  black  sulphurets  running 
through  the  mass  of  less  rich  ore.  This  oro  Mr.  Snider  estimates  at  about  135  ounces 
per  ton,  which  estimate  is,  in  our  opinion,  too  low,  and  should  be  increased  one-third. 

My  own  observations  confirm,  in  a  general  way,  the  opinion  above 
expressed  as  to  tlie  promising  character  of  these  lodes.    If  they  are 
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able  to  keep  up  such  a  production  as  is  promised,  it  will  be  a  weighty 
reenforceiiieiit  to  the  aggregate  of  Clear  Creek  County  lor  this  year. 

An  important  addition  to  the  mechanical  and  metallnrgical  appliances 
of  the  county  is  the  new  mill  of  the  Stewart  Silver  Reducing  Company, 
just  below  Georgetown,  which  commenced  operations  about  the  1st  of 
September.  The  works  are  said  to  cover  142,000  square  feet,  and  to 
have  required  175,000  feet  of  lumber,  145,000  brick,  and  over  G,000 
cnbic  yards  of  excavation  for  foundations  in  their  constniction.  The 
plans  were  made  by  Mr.  J.  O.  Stewart,  an  experienced  millman;  and 
the  work  is  an  excellent  specimen  of  the  silver-mills  of  the  lieese  Kiver 
typo.  The  machinery,  weighing  98  tons,  was  made  at  the  Eaglie  Works, 
in  Ciiicago.  Power  is  furnished  by  a  100  horse-power  steam  engine, 
with  two  large  tubular  boilers. 

The  ore  is  first  passed  through  a  Dodge  crusher,  of  which  the  mill 
has  two,  then  dried  upon  a  floor,  heated  bj'  the  escaping  gases  of  the 
furnaces,  then  weighed  and  conveyed  to  the  stamps.  There  are  four 
batteries,  of  five  stamps  each,  with  high  mortars  and  double  discharge, 
and*  geared  to  run  separately.  The  weight  of  each  stamp  is  about  700 
pounds;  speed,  80  drops  per  minute;  fineness  of  screens,  fifty  holes 
l)er  linear  inch ;  estimated  crushing  capacity,  24  tons  daily,  or  about 
0.85  ton  daily  per  horse-power  developed.  Koasting  is  i)erformed  with 
the  addition  of  salt  in  six  reverberatory  furnaces,  of  the  well-known 
small  Nevada  pattern.  Each  furnace  requires  the  attendance  of  two 
men.  The  length  of  the  roasting  de[)ends  upon  the  character  of  the  ore. 
The  Terrible  ore,  which  forms  a  chief  source  of  supply,  is  roasted  ten. 
hours,  in  charges  of  1,200  pounds.  In  working  this  material,  therefore, 
the  capacity  of  the  furnaces  is  inadequate  to  that  of  the  stamps.  There 
is  room  left  in  the  mill  for  the  erection  of  four  additional  reverberatories. 
After  the  chloridizing  roasting,  the  ore  is  cooled,  and  amalgamated  in 
Varney  pans.  The  amalgamating  room  is  furnished  with  ten  pans  and 
five  settlers,  and  sui)plied  with  water-power  from  a  dam  on  the  creek 
by  a  race  G50  feet  in  length.  The  economical  defect  in  this  mill  is  the 
employment  of  the  old-fashioned  reverberatories,  which  are  more  waste- 
ful of  fuel  and  labor  than  either  the  Briickner  cylinder  or  the  Stetefeldt 
furnace.  The  daily  consumption  of  wood  at  this  mill  must  be  four  cords 
for  the  engine,  and  from  one  to  one  and  a  half  for  each  of  the  furuaces. 
Eecognizing  this  disadvantage,  Mr.  Stewart  is  engaged  in  the  erection 
of  a  so-called  Airey  furnace,  an  alleged  improvement  on  the  Stetefeldt, 
to  take  the  place  of  the  reverberatories. 

As  it  is  evident  that  the  whole  present  and  immediate  future  production 
of  Clear  Creek  County  will  scarcely  suflice  to  keep  these  works  running  at 
full  capacity,  the  question  of  success  is  largely  one  of  commercial  competi- 
tion ;  and  here  the  Stewart  Comi)any  has  the  great  advantage  of  capital, 
by  which  it  is  enabled  to  buy  ores  upon  assay,  and  pay  for  tliera  in  cash, 
before  treatment.  This  system  is  more  convenient  to  the  miners  and 
more  profitable  for  the  works;  and  the  rival  establishments,  doing  cus- 
tom work,  find  it  diflQcult  to  keep  running  in  the  face  of  this  powerful 
competition.  Hurpeden's  German  Keduction  Works  at  Georgetown 
attempted  to  forestall  the  danger  by  cutting  down  the  prices  of  reduc- 
tion as  early  as  July,  when  the  following  tariff  was  published : 

Currency, 
piT  ton. 

1.  Surface  ores  assayingf  up  to  8150,  coin $35  00 

2.  Ores  cuntaiiiiug  but  little  galena  and  zinc-blende,  assaying  up  to  $150,  coin.  40  00 

3.  Ores  containing  much  galena  and  zinc-blende,  assaying  up  to  $150,  coin  ...  45  00 
For  every  $00,  assay  value,  above  $150,  in  addition 2  50 
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Cullom  &  Co.,  of  the  Swansea  Kednctioa  Works,  following  suit,  offered 
to  reduce  lead-bearing  ores  as  follows : 

Per  ton. 

Ores  assaying  80  per  cent,  lead $25 

Ore«  assaying  70  per  cent,  lead 30 

Ores  assaying  60  per  cent,  lead 35 

Ores  assaying  50  per  cent,  lead 40 

Ores  assaying  40  per  cent,  lead 45 

Ores  assaying  30  per  cent  lead 50 

Ores  assaying  20  per  cent,  lead 60 

Ores  assaying  10  per  cent,  lead 70 

Ores  assaying    0  per  cent,  lead 80 

guaranteeing  to  return  or  pay  in  currency  90  per  cent,  of  the  silver,  and  from  70  per 
cent,  to  80  per  cent,  of  the  lead,  depending  upon  the  amount  of  zinc-blende  and  other 
deleterious  substances  in  the  ores. 

Subsequently,  I  believe,  the  German  works  came  down  as  low  as  $25 
to  827  50  for  treating  a  ton  of  ore.  The  Stewart  Company,  however, 
seems  to  get  the  best  of  the  struggle,  though  it  apparently  returns  less 
to  miners.  The  nominal  charge  for  treatment  is  $35;  but  the  compOiUy 
refuses  all  custom  ore,  and  insists  upon  purchasing,  according  to  sam- 
ple assays. 

The  Airey  furnace  is  not  yet  completed.  It  is  understood  that  the  pro- 
prietors of  the  Stetefeldt  patents  consider  it  an  infringement,  and  that 
litigation  will  result  from  the  attempt  to  run  it.  A  feature  of  the  Airey 
furnace  not  possessed  by  the  Stetefeldt  is  a  peculiar  lining  of  the  shaft, 
composed  of  cast-iron  plates,  which  can  be  adjusted  at  will,  so  as  to  give 
a  zigzag,  instead  of  a  straight  shaft.  It  is  useless  to  speculate  upon 
the  value  of  this  feature,  or  the  validity  of  tlie  whole  invention,  in  ad- 
vance of  actual  trial.  I  sincerely  regret  that  the  Stetefeldt  furnace  was 
not,  by  some  amicable  arrangement,  introduced  into  Clear  Creek  County. 
One  such  furnace  would  economically  chloridize  all  the  ores  produced 
in  the  county,  and  a  great  saving  to  the  mining  industry  would  be  the 
result.    Summit  County  offers,  j)erhaps,  a  still  better  field  for  it. 

A  striking  commentary  upon  the  common  statement  that  high  prices 
of  reduction  are  the  reason  of  the  limited  production  of  ore  is  furnished 
by  the  fact  that  the  enormous  reductions  in  price  at  the  principal  works 
of  Georgetown  did  not  effect  a  corresponding  increase  in  the  supply  of 
ores.  Professor  Hill,  at  Black  Hawk,  has  had  a  similar  experience  with 
gold  ores.  The  fact  is,  that  the  production  of  ore  is  limited  by  the  con- 
dition of  the  mines,  and*  cannot  be  doubled  at  a  given  signal.  No  doubt 
a  whole  year  of  low  prices  will  have  a  stimulating  effect,  but  a  perma- 
nent increase  in  production  must  be  effected  by  systematic  opening  of 
stoping-ground ;  there  is  absolutely  no  other  way,  and  until  the  mines 
of  Clear  Creek  County  can  show  large  actual  reserves,  all  talk  of  sudden 
increase  -in  this  respect  is  vain.  A  few  mines  are  putting  themselves  in 
this  condition.  The  list  will  be  increased,  1  believe,  this  year,  and  the 
mines  on  that  list  will  furnish  the  greater  part  of  the  ore  treated.  The 
small  lots  brought  in  for  treatment  by  mere  prospectors,  when  prices 
are  favorable,  form  a  precarious  and  comparatively  insignificant  supply. 
Of  course,  new  veins  may  be  discovered  and  rich  pockets  quickly  ex- 
tracted, or  even  large  deposits,  like  those  of  the  Caribou,  in  Boulder 
County,  may  be  rapidly  developed;  but  this  cannot  be  counted  upon, 
especially  in  a  region  so  well  prospected  already  as  the  neighborhood 
of  Georgetown.  There  is  no  lack  of  good  mines  here,  but  there  is  great 
lack  of  well-opened,  steadily-producing  mines.  It  is  but  fair  to  repeat 
that  the  last  year  shows  solid  progress  in  this  respect,  and  that  there  is 
still  greater  promise  for  this  year. 

H.  Ex.  10 21 
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A  noteworthy  peculiarity  of  the  operations  of  the  year  in  Clear  Creek 
County,  as  in  some  outlying  districts,  has  been  the  so-called  ^*  tunnel 
fever."  Innumerable  sites  for  tunnel-mouths  have  been  located  along 
the  canons  above  and  below  Georgetown ;  many  companies  have  been 
organized,  and  much  money  has  been  wasted  in  attempts  to  develop,  by 
means  of  cross-tunnels,  the  "wealth''  of  this,  that,  or  the  other  moun- 
tain. Even  where  such  undertakings  are  commenced  in  earnest,  as 
many  of  these  were,  they  are  extremely  hazardous,  and,  as  a  general 
rule,  to  be  condemned,  for  the  following  reasons  : 

1.  A  cross-tunnel  is  likely  to  be  the  most  expensive  of  all  methods  of 
prospecting.  It  is  run  in  dead  rock,  generally  hard  and  costly  to  exca- 
vate, and  it  cannot  furnish  ore  during  its  progress  to  help  bear  the  cost. 
It  is  uncertain  how  much  time  and  money  will  be  required  to  complete 
it,  and  if  not  completed  it  is  worthless.  As  for  the  chance  of  expos- 
ing numerous  parallel  lodes  by  running  at  right  angles  to  the  course  of 
a  lode  system,  it  can  only  be  said  that  experience  shows  few  instances 
of  very  valuable  parallel  veins  A'ery  close  together ;  and  it  is  far  better 
to  wait  until  such  a  state  of  things  is  proved  than  to  run  tunnels  upon 
the  expectation  of  it. 

2.  If  a  tunnel  should  cut  a  lode,  it  would  still  be  necessary  to  drift 
npon  it  before  its  value  could  be  ascertained ;  and  if  it  were  thus  found 
to  contain  ore  in  working  quantity,  it  would  be  necessary  to  open  regu- 
lar stopes  for  its  economical  extraction.  But  regular  stopes  cannot  be 
opened  without  a  shaft  or  winze.  .  Either  a  shaft  must  be  sunk  from 
the  surface,  or  a  winze  must  be  *^ raised"  from  below,  in  order  to  gain 
the  requisite  working  face  or  breast.  If  the  former,  then  the  shaft 
would  have  been  the  better  means  of  prospecting  from  the  beginning. 
If  the  latter,  then  the  difficulty  and  expense  will  be  very  great;  aud 
probably  the  shatt  will  have  to  be  sunk  from  the  surface  after  all,  as 
the  cheapest  way  to  get  air. 

3.  The  uses  of  a  cross-tunnel  for  prospecting  and  transportation  of 
ores  are  properly  incidental.  The  proper  chief  function  of  a  tunnel  is 
drainage.  \Vhere  the  cost  of  pumping  is  not  so  great  as  to  call  for 
them,  expensive  deep  cross-tunnels  should  not  be  run.  Ventilation  is 
often  greatly  facilitated  in  this  way,  it  is  true,  but  only  where  the  mines 
are  deep  and  shafts  are  already  oi)en.  Few  American  metal  mines  are 
so  deep  that  ventilation  cannot  be  eft'ected  through  a  proper  an^ange- 
meut  of  shafts.  The  cost  of  hoisting  ore  from,  such  depths  as  most  of 
our  mines  have  attained  is  tritiing  compared  with  other  mining  ex- 
penses ;  and  few  single  mines  could  save  the  interest  on  the  cost  of  a 
long  tunnel  by  any  reduction  in  this  item.  The  cost  of  raising  large 
quantities  of  water,  on  the  other  hand,  is  frequently  very  onerous;  aud 
in  many  cases  a  tunnel  would  be  well  worth  its  cost  in  this  respect. 
But  in  such  a  case,  the  amount  of  water  raised,  the  proportion  of  drain- 
age costs  to  the  value  of  the  regular  production,  and  the  certainty  of 
continued  profitable  operations  are  known  elements  of  the  problem; 
and  the  question  of  a  tunnel  becomes  a  commercial  calculation,  very 
different  from  a  wild  speculation. 

4.  It  is  evident,  then,  that  deep  cross-tunnels  should  be  anxiliarj, 
and  not  primary  works.  The  history  of  minifig  in  other  countries  gives 
us  positive  evidence  on  this  point.  All  the  great  tunnels  in  Europe  of 
which  I  have  any  knowledge  were  run  principally  for  drainage,  and 
always  to  connect  with  the  workings  of  well-established  productive 
mines.  In  this  country,  on  the  other  hand,  I  cannot  recall,  out  of  nu- 
merous cross-tunnels,  driven  primarily  for  exploration  and  exploitation, 
a  single  instance  in  which  the  results  have  completely  justified  the  meas- 
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ure.    These  remarks  do  not  apply  to  drift-tunnels,  run  upon  the  vein, 
nor  to  short  cross-cuts  to  find  or  open  a  vein. 

5.  Thus  far  t  have  referred  to  those  enterprises  only  which  are  under- 
taken in  good  faith  for  prospecting  or  developing  lodes.  It  is  quite 
likely  that  a  group  of  mines  upon  a  mountain  will,  at  some  time  in  the 
course  of  deeper  operations,  require  and  repay  the  construction  of  a 
deep  tunnel ;  but  one  such  tunnel  is  enough  for  a  large  area,  and  the 
location  of  a  dozen  or  a  hundred,  side  by  side,  is  absurd.  Moreover,  the 
tunnel  should  be  owned  by  the  mines  that  need  it,  and  paid  for  out  of 
their  profits;  or  else  it  should  be  constructed  upon  some  agreement  or 
charter  binding  them  to  pay  for  the  accruing  benefit. 

6.  The  location  of  cross-tunnels  to  underrun  well-known  lodes,  owned 
on  the  surface  by  other  parties,  with  a  view  to  extracting  ore  from  them, 
until  the  owners  can,  by  sinking  upon  the  veins,  establish  their  identity, 
is  a  piece  of  speculative  piracy  with  which  I  have  no  sympathy,  and  the 
invariable  faihire  of  which,  hitherto,  seems  to  me  but  a  just  retribution. 

7.  The  sale  of  "tunnel  claims"  at  exorbitant  prices,  as  if  they  were  in 
themselves  valuable  property,  is  rei)rehensible.  A  tunnel  claim  may  be 
a  valuable  auxiliary  to  the  owners  of  the  veins  which  can  be  drained  by 
it.  In  and  of  itself  it  is  the  privilege  of  spending  money  to  cut  veins 
which  may  belong  to  other  people.  As  far  as  blind  lodes  are  concerned 
the  tunnel  claim  does,  indeed,  give  so  many  feet  upon  each  vein  dis- 
covered by  the  tunnel;  but  surface  explorations  would  discover  many 
more  veins  at  the  same  cost  than  a  tunnel  will  cut;  because  the  surface 
prospector  can  go  where  he  likes  to  look  for  outcrops,  while  the  tunnel 
must  hold  a  single  course.  It  is  almost  as  absurd  to  run  a  cross-tunnel 
after  blind  lodes  as  it  would  be  to  sink  a  shaft  at  haphazard  in  dead 
rock.  The  rights  attached  to  a  tunnel  claim,  unaccompanied  by  surface 
ownership  of  known  lodes  to  be  pierced,  are  extremely  visionary.  The 
only  tunnel  right  which  would  be  really  valuable  our  laws  do  not  give. 
I  mean  the  right  to  exact  a  royalty  from  mines  benefited  by  the  tunnel. 
This  has  been  granted  by  contracts  and  confirmed  by  legislation  in  the 
case  of  the  Sutro  Tunnel  in  Nevada,  an  enterprise  which,  I  need  hardly 
say,  as  it  is  connected  with  the  largest,  deepest,  and  most  productive 
mines  in  the  country',  does  not  belong  in  the  category  I  am  now  dis- 
cussing. The  tunnel  royalty  was,  in  Europe,  for  centuries  the  privilege 
of  every  one  who  should  drive  a  tunnel  not  less  than  30  feet  deeper  than 
any  preceding  one,  so  as  to  benefit  an  overlying  mine.  *  I  do  not  say 
it  would  be  wise  to  make  this  provision  generally  applicable  to  our 
mines;  but  this  I  do  say,  that  in  the  absence  of  some  such  tangible 
source  of  revenue,  deep  cross-tunnels,  underrunning  only  undeveloped  or 
unknown  lodes,  or  lodes  belonging  to  other  owners,  are  gratuitous  lolly. 

8.  I  do  not  mean  to  condemn  individual  enterprises  in  this  particular 
district.  Several  tunnels,  such  as  the  Marshall  and  the  Burleigh,  have 
been  prosecuted  with  great  energy,  skill,  and  perseverance,  and  have 
gone  so  far  as  to  make  the  question  of  their  continuance  a  very  different 
one  from  the  general  question  of  the  advisability  of  such  works.  Indeed, 
the  best  course  may  be  to  complete  a  few  of  the  most  advanced  tunnels. 
What  I  regard  as  an  evil  is  the  multiplication  of  these  enterprises,  the 
diversion  of  labor  from  more  productive  methods  of  development,  and 
the  delusion  and  discouragement  of  capital  by  investments  in  wild 
tunneling  schemes.  The  legitimate  success  of  the  Marshall  or  the 
Burleigh  tunnel  would  be  a  well-deserved  reward  to  the  enterprise  and 
tenacity  of  its  projector;  but  it  would  not  disprove  the  views  I  have 
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expressed  ou  the  general  subject,  nor  counterbalance  the  mass  of  expe- 
rience on  the  other  side. 

The  Marshall  tunnel  is  itself  an  illustration  of  some  of  my  criticisms. 
It  enters  Leavenworth  Mountain  about  two  miles  southwest  of  George- 
town, 930  feet  above  the  canon  bottom,  or  about  9,382  feet  above  sea- 
level.  Since  March,  1808,  it  has  been  mn  about  850  feet,  and  cut  six  well- 
defined  veins.  Most  of  these  veins  were  cut  in  lean  ground,  so  that 
they  must  be  otherwise  tested,  by  drifting,  before  their  value  can  be 
known.  The  last  vein  cut,  however,  is  reported  to  show  a  large  body  of 
good-looking  ore,  and  it  is  said  that  the  owners  of  the  tunnel  will  be 
reimbursed  by  this  discovery.  But  the  discovery  must  have  cost  them 
a  good  many  thousand  dollars,  since  the  cost  of  excavation  alone,  by  con- 
tract, has  been  from  $2G  to  $30  per  foot ;  and  not  everybody  may  expect 
to  be  reimbursed  in  this  lucky  way.  A  Colorado  paper  considers  this 
success  a  proof  that  fissure  veins  are  continuous  in  depth.  So  they  are; 
and  the  proof  was  not  necessary. 

I  repeat  that  I  would  not  disparage  or  discourage  honest  and  ener- 
getic enterprises  now  in  progress,  however  strongly  I  may  disapprove 
of  their  general  method.  All  rules  have  their  exceptions,  and  the  ques- 
tion of  cross-tunnels  is  one  for  careful  calculation  in  each  case.  I  do 
earnestly  protest,  however,  against  the  tunnel  mania,  which,  I  think,  is 
doing  great  harm  to  the  mining  industry  of  this  part  of  Colorado.  It 
would  be  strange,  indeed,  if  in  a  district  so  rich  in  valuable  lodes  so 
many  miles  of  tunnels  should  not  develop  something  now  and  then; 
but  the  losses  are  terribly  in  excess,  and  wisdom  dictates  caution.  The 
same  amount  of  capital  and  labor  will,  I  am  satisfied,  in  the  majority  of 
instances,  accomplish  more  in  mining  by  shafts  or  drifts  upon  the  veins. 
It  is  necessary,  also,  to  warn  capitalists  that  tunnel  sites  are  merely  sites 
for  tunnels,  that  they  ought  to  be  auxiliaries  of  other  mining  property, 
and  that  the  value  of  such  property  offered  for  sale  must  depend  wholly  on 
the  actual  development  of  the  lodes,  and  not  at  all  on  the  hypothetical 
development  of  the  tunnels. 

I  speak  earnestly  and  at  length  upon  this  subject,  because  the  press 
of  Colorado,  however  desirous  of  placing  facts  only  before  the  public,  is 
naturally  inclined  to  applaud  all  activity  and  every  investment  of 
capital.  The  over-development  of  reduction  works,  which  is  relatively 
harmful  as  being  premature,  and  the  over-multiplication  of  dead  work  in 
tunnels,  which  is  largely  a  positive  loss,  are  more  or  less  stimulated  by 
indiscriminate  praise  of  everybody  who  seriously  undertakes  to  do  any 
thing.  Where  so  many  voices  cry  encouragement,  it  is  well  that  one 
should  speak  warning. 

BOULDER   COUNTY. 

I  have  no  knowledge  of  any  placer  mining  in  this  county.  It  has 
become,  however,  during  the  past  year,  the  scene  of  a  remarkable  devel- 
opment of  silver  mining  in  the  so-called  Grand  Island  district.  This 
district  was  discovered,  I  believe,  in  18G9,  or  even  earlier;  but  it  was 
not  until  June,  1870,  that  the  extraordinary  value  of  its  principal  lode, 
the  Cariboo,  caused  it  to  become  the  object  of  special  attention  and  pub- 
lic excitement.  I  am  indebted  for  detailed  accounts  of  the  mines  to 
several  gentlemen,  principally  to  Mr.  D.  C.  Collier,  of  Central  City,  who 
visited  the  district  in  November  at  my  request. 

Grand  Island  district  is  some  twenty  miles  north  of  Central  City,  and 
about  the  same  distance  west  of  Boulder  City.  It  is  reached  from  the 
former  place  by  an  excellent  road.    A  correspondent  of  the  New  York 


CONDITION   OF   MINING   INDUSTRY — COLORADO.  325 

Tribune  who  made  tlie  trip  gives  the  following  picturesque  description 
of  the  route: 

LeaviujT  Central  City  in  the  morning  and  going  down  to  Black  Hawk,  we  passed 
up  a  gulch  two  or  throe  miles  long,  and  reached  the  level  of  the  mountain  ranges;  All 
the  slopes  and  the  mountain  tops  were  once  covered  with  a  heavy  growth  of  pine  tim- 
ber, but  for  several  miles  around  they  had  been  cut  clean  away  for  the  smelting  of  ores 
in  Black  Hawk  and  Central.  After  five  miles  of  travel  we  passed  thousands  of  cords 
of  wood  by  the  roadside,  which  had  been  ^hauled  from  the  mountain  slopes  on  either 
hand,  and  we  could  see  vast  blocks  taken  out  of  the  solid  forest.  Not  many  years 
can  pass  before  all  the  timber  within  ten  or  fifteen  miles  of  Central  will  be  gone,  and 
then  ores  must  be  taken  to  the  coal  at  the  foot  of  the  mountains.  The  road  was  dry 
and  smooth,  and  none  of  the  hills  were  steeper  than  in  ordinary  country  roads  in  the 
Statt»s.  The  broad  track  indicated  the  constant  travel  of  the  long  teams  which  all 
day  long  crowd  the  way,  hauling  provisions  and  supplies  to  Cariboo  and  returning  with 
silver  ore.  Our  general  elevation  must  have  been  about  8,000  feet,  while  ranges  and 
peaks  on  the  right  and  left  were  1,000  feet  higher.  We  passed  a  great  many  cabins 
belonging  to  wood-choppers,  and  in  coves,  or  upland  valleys,  there  were  ranches  or 
farm-houses  and  fields,  of  more  or  less  extent,  where  oats,  barley,  jiotatoes,  and  other 
vegetables  had  been  grown.  Further  on  there  were  fewer  dwellings,  but  I  was  surprised 
to  find  a  fence  made  of  poles  along  each  side  of  the  road,  mile  after  mile,  which  it  seems 
inclosed  claims  supposed  to  be  of  160  acres,  and  which  were  occupied  for  pasturage. 
But  these  fences  must  have  included  a  larger  area,  for  high  mountains  from  two  to  four 
miles  distant  miule  the  only  limit  on  that  side. 

We  crossed  a  gulch  known  as  Gold  Dirt,  where  succe^ssful  mining  had  been  done,  apd 
then  we  came  to  the  valley  of  the  North  Boulder,  which  presented  a  scene  almost  like 
a  New  England  village,  for  ther6  were  several  good  residences,  a  large  saw-mill,  and 
several  extensive  stamp-mills,  with  loftj^  chimney-stacks,  while  the  clear  and  rapid 
stream  runs  through  a  valley  as  beautiful  as  can  anywhere  be  seen.  Here  heavy  crops 
of  barley,  oats,  timothy,  potatoes,  and  all  kinds  of  vegetables  were  grown  this  season, 
and  the  proprietor,  Mr.  Rollins,  declared  that  ho  should  raise  wheat  next  year,  for  he 
was  certain  that  it  could  be  grown  with  success.  The  elevation  must  be  2,000  feet 
higher  than  Mount  Washington.  He  took  me  into  his  barn,  which  would  do  credit  to 
the  best  farmer  in  New  York,  and  it  was  crowded  with  hay  and  oats.  He  had  poultry 
in  large  flocks,  and  fat  hogs.  Seeing  that  his  work-oxen  were  sleek  and  fat,  I  ro^ 
marked  that  they  showed  evidence  of  having  had  grain.  He  said  that,  so  far  from 
having  grain,  they  had  not  even  had  hay,  and  that  they  got  all  their  living  on  the  wild 
mountain  grass.  His  hay  is  sold  at  the  barn  for  $60  a  ton,  to  be  taken  to  Central.  He 
showed  me  some  timothy  hay  grown  by  irrigation;  the  stalks  were  over  four  feet  long. 
As  a  general  thing,  irrigation  is  not  recjuired  in  the  mountains,  there  being  rain-fall 
enough  for  small  grains  and  vegetables ;  still,  where  i)racticable,  water  is  used,  par- 
ticularly for  grass. 

Going  out  of  this  valley  we  came  among  the  mountains  again,  and  yet  the  line  of  the 
road  was  so  skillfully  laid  that  we  traveled  as  easily  and  rapidly  as  if  we  were  going 
through  some  old  settlement  in  Massachusetts ;  and  the  old  granite  rocks,  and  the 
mossy  peaks,  and  the  green  mountain  slopes  seemed  almost  the  same  as  along  tlie  At- 
lantic shore  beyond  old  Salem.  Makinj'  a  turn  around  a  mountain,  we  saw  full  before 
us  the  vast  plains,  smooth  and  gray  Hko  the  ocean  itself,  and  stret<;hing  without  a 
break  six  hundred  and  fifty  miles  to  the  Missouri  River. 

Although  it  was  twenty  miles  down  to  the  foot-hills,  the  distance  did  not  seem  more 
than  five  or  six,  nor  did  it  seem  as  if  there  was  a  descent  of  3,000  feet,  nor  that  in  a 
direct  line  between  them  there  were  mountains  so  steep  and  inaccessible  they  had 
never  been  trod  by  human  foot.  Nothing  is  more  remarkable  than  the  excellent  roails 
which  have  been  made  wherever  mines  have  been  worked,  and  they  show  anenterprisei 
and  a  bold  outlay  of  capital  which  is  scarcely  equaled  in  any  other  part  of  the  country. 

By  a  road  projected  to  Boulder  Cit} ,  eighteenr  miles  from  Cariboo, 
Grand  Island  district  will  be  brought  nearer  to  the  plains  than  Central 
Citv. 

The  town  of  Cariboo  is  situated  in  a  deep  gulch,  less  than  a  quarter 
of  a  mile  wide  and  half  a  mile  long,  with  high  mountains  on  three  sides. 
The  altitude  of  the  gulch  itself,  however,  must  be  at  least  9,000  feet,  as 
it  is  but  a  few  hundred  feet  below  the  timber  line,  which  in  this  part  of 
the  mountains  is  more  than  10,000  feet  above  the  sea.  The  gulch  was 
formerly  tilled  with  a  dense  growth  of  mountain  pine.  Cariboo  had, 
in  November  last,  two  main  streets,  one  above  the  other ;  several  steep 
cross  streets;  about  thirty  houses,  including  a  hotel;  several  boarding- 
iouses,  stores,  stables,  and  mining  companies'  offices,  and  a  population 
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of  one  hundred  and  twenty-five  voters.  Several  smaller  settlements  and 
ranches  have  been  established  in  the  little  valleys  farther  down  the 
mountain,  where  good  soil  and  grass  invite  the  agricultural  pursuits  for 
which  the  neighboring  mines  have  created  a  market. 

The  discoveries  of  silver  veins  have  been  made  within  an  area  two  or 
three  miles  square,  lying  north  and  west  of  Middle  Boulder  Creek,  and 
between  that  stream  and  the  Range  proper.  The  district  is  almost 
entirely  covered  with  a  heavy  growth  of  pine. 

About  a  quarter  of  a  mile  above  the  town,  and  nearly  up  to  the  tim- 
ber line,  on  the  sloping  mountain  side,  is  situated  the  Cariboo  lode, 
which  has  given  reputation  to  this  district.  The  country  rock  is  granite, 
rendered  friable  near  the  surface  bv  the  effects  of  frost.  The  lode 
strikes  nearly  east  and  west,  and  has  been  worked  for  a  horizontal  dis- 
tance of  560 feet.  Reports  of  conflicting  and  rival  ^' extensions "  lead 
me  to  believe  that  the  outcrop  has  not  been  continuously  traced 
beyond  the  limits  of  actual  development.  During  the  first  50  feet  of 
sinking,  it  seemed  very  questionable  whether  the  mine  were  a  true  vein. 
The  crevice  pitched  to  the  north  at  a  high  angle,  presenting  no  defined 
walls  and  often  following  the  strata  of  the  country  rock,  which  was 
greatly  broken,  requiring  constant  timbering.  At  a  depth  of  about 
40  feet  the  crevice  seemed  to  turn  downward,  nearly  or  quite  perpen- 
dicularlj^,  cutting  clearly  and  definitely  across  the  strata,  thus  establish- 
ing the  mine  as  a  true  vein.  The  walls  are  solid,  the  south  one  being 
well  defined  and  exposed  in  the  underground  workings,  while  the  north 
one  is  still  nearly  covered  with  second  and  third  class  ore.  The  ore 
vein  averages  5i  feet,  the  vein  of  first  class  ore  averaging,  from  the 
commencement  till  November,  about  2J  feet. 

Later  developments  (up  to  January,  1871)  indicate  that,  at  the  point 
referred  to,  the  crevice  splits,  one  part  pitching  south,  and  the  other 
keeping  the  previous  dip  of  the  vein.  In  the  main  shaft — now  140  feet 
deep — the  south  crevice  has  been  followed,  and  has  gradually  widened 
till,  at  about  125  feet  from  the  surface,  it  is  nearly  15  feet  between  walls. 
From  that  point  to  the  bottom  of  the  shaft  it  gradually  narrows  to  about 
5  feet,  and  shipping  ore,  which  disappeared  some  twenty  feet  above,  is 
coming  in  again.  At  a  depth  of  50  feet  a  horizontal  drift,  commencing 
at  the  main  shaft,  runs  each  way,  and  is,  in  the  aggregate,  260  feet  long, 
connecting  with  other  shafts.  From  this  drift  the  ore  has  been  back- 
stoped  to  the  surface.  At  a  distance  of  100  feet  east  of  the  east  end 
of  the  drift  is  a  shaft,  which,  at  a  dei)th  of  about  50  feet,  struck  a  fine 
body  of  ore,  while  200  feet  west  of  the  west  end  of  the  drift  is  another 
shaft  45  feet  deep,  also  revealing  a  fine  vein  of  ore,  making  the  total 
distance  for  which  the  veins  have  been  opened  560  feet. 

The  east  shaft  alluded  to  is  supposed  to  be  on  the  north  branch  of  the 
vein.  At  a  depth  of  71  feet  it  shows  a  vein  of  first-class  ore,  10  or  12 
inches  wide.  A  cross-tut  is  being  run  from  the  main  shaft,  at  the  vSecond 
level,  95  or  100  feet  below  the  surface,  to  cut  the  north  crevice,  with  the 
intention  of  drifting  and  stoping  upon  it.  This  second  level,  now  180 
feet  long,  shows  a  vein  of  first-class  ore  nearly  its  whole  length,  in  some 
places  very  narrow,  but  again  opening  out  to  10  or  12  inches  in  width. 

The  first  work  was  done  on  this  mine  in  1860,  when  about  26  tons, 
containing,  by  assay,  $3,217  in  silver,  were  sold  to  Professor  Hill,  at 
Black  Hawk.  During  1870,  about  425  tons  of  shipping  ore  were  ex- 
tracted, worth  $73,772,  or  about  $173  per  ton.  This  ore  was  from  the 
2i  feet  of  the  vein  above  mentioned  as  first-class,  but  from  it  had  been 
selected  three  tons  of  ore  yielding  an  average  assay  of  $5,000  per  ton. 
Were  this  added  to  that  sold,  the  average  would  be  upward  of  $200  per 
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ton.  The  lower-^rade  ores,  occupying  an  average  of  3  feet  of  the  vein, 
have  been  repeatedly  assayed,  yielding  an  average  of  800  per  ton.  The 
lirstda^s  ores  are  carefully  selected,  tlie  best  laid  aside  for  experimental 
treatment,  and  the  balance  hauled  eighteen  miles  and  sold  to  Professor 
Hill,  while  the  lower  grades  are  either  left  standing  in  the  mine  or 
thrown  aside  to  await  the  erection  of  works.  The  average  yield  of  the 
ore  thus  far  taken  out  was  greatly  reduced  by  the  broken  character  of 
walls  and  vein  near  the  surface,  which  caused  the  ores  to  be  greatly 
mixed  and  prevented  assorting.  Along  the  north  wall  of  the  vein  is  a 
soft  gouge,  often  containing  a  good  deal  of  hornblende,  but  this  also  as- 
says ninety  ounces.    The  gangue  is  quartzitic. 

This  mine  was  sold  early  in  the  autumn  for  $l2.j,000,  and  the  purchas- 
ers are  rapidly  reimbursing  themselves.  It  will  be  seen  that  operations 
are  thus  far  principally  confined  to  its  best  ores.  Estimating  the  aver- 
age width  of  ore  above  the  second  level  at  2  feet,  there  are  34,440  cubic 
feet  of  ground  containing  low-grade  ore  standing  in  the  mine  and  ready 
for  back-stoping.  Between  this  level  and  the  bottom  of  the  shaft,  a 
depth  of  forty  feet,  32,71)5  cubic  feet  are  standing,  which  can  be  now 
stoped  underhand,  but  will  require  another  level  for  back-stoping.  This 
total  of  07,235  cubic  feet,  at  the  usual  estimate  of  11  cubic  feet  of  solid 
vein  to  the  ton,  amounts  to  over  (J,000  tons.  There  are,  moreover,  some 
500  tons  of  low-gr.ade  ore  upon  the  dump,  and  an  unknown  quantity  is 
said  to  be  scattered  in  the  diwups  of  earlier  workings,  since  it  is  only 
recently  that  this  ore  has  been  separated  at  all  from  the  waste-rock. 

It  will  not  pay  to  haul  such  ore  (assaying  $00  or  less)  to  Black  Hawk 
for  smelting;  but  it  is  expected  that  mills  to  be  erected  in  the  district 
will  treat  it  at  a  profit. 

Near  the  Caribou  is  the  Pride  of  the  West,  a  vein  about  4J  feet  in 
width.  This  mine  is  not  being  worked,  but  shows  some  very  line  look- 
ing ore,  carrying  considerable  green  carbonate  of  copper. 

The  Staten  Island  is  another,  which  has  been  opened  to  the  depth  of 
50  feet,  producing  specimens  of  fine  ore.  Near  bj'  is  a  vein  of  polar 
magnetic  iron  ore  or  lodestone.  The  ore  has  strong  magnetic  power, 
picking  up  as  many  as  three  shingle  nails  in  a  string. 

The  Idaho  lode,  half  a  mile  or  more  from  the  Caribou,  has  a  shaft  4 J 
feet  by  10,  and  30  feet  deep.  From  this  shaft  have  been  sold  to  Pro- 
fessor Hill  the  following  lots  i 

Ounces,     Coin  value, 

3.25  tons,  assayed 874  $1, 136  20 

0.56      "           ''         103  133  90 

6.5        "          "         977.5  1,296  75 

4.35      "           *•         522.4  679  12 

1.28      "          ''         618.2  804  66 

15.94      **  "  3,115.1        4,050  63 

Average  per  ton ■. 195.4  254  10 


The  ore  vein  is  5  feet  in  width.  The  ore  sold  is  claimed  to  be  an 
average  of  3  feet  of  the  vein.  The  remaiuing  two  feet  assay  110  ounces, 
or  $14:3  coiu. 

The  Boulder  County  lode  is  considered  one  of  the  most  valuable.  As 
it  appeared  in  August,  1<S70,  it  presented  a  2i-foot  crevice,  one  side  of 
which  is  rich  in  gold,  and  the  other  still  richer  in  silver.  As  a  greater 
depth  was  reached  on  this  lode,  the  gold  seemed  gradually  to  be  running 
out,  and  the  silver  increasing  in  quantity.  In  much  of  the  ore  gold  was 
found  associated  with  large  tiakes  of  silver.  Specimens  had  frequently 
been  taken  from  the  mine  on  which  brittle  and  wire  silver  are  visible 
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iu  large  quantities,  with  a  smaller  sprinkling  of  gold.  The  nature  of 
the  ore  was  changing,  as  the  work  of  sinking  progressed,  from  galena 
to  brittle  silver  and  sulphurets.  The  highest  assay  yet  obtained  from 
this  lode  is  $12,000  per  ton.  No  ore  had  jet  been  treated,  for  want  of  a 
wagon-road  from  the  mine.  The  road  was  completed,  however,  in  Au- 
gust, and  it  was  contemplated  to  send  ore  at  once  to  the  California  works 
below  Black  Hawk.  The  lode  is  situated  on  Boulder  County  or  Pugh 
Mountain,  (really  an  extension  of  Conger  or  Caribou  Mountains.)  It  is 
over  a  mile  from  Boulder  Creek,  and  three-fourths  of  a  mile  below  the 
Caribou,  by  the  new  road. 

Lower  down  the  mountain,  by  the  roadside,  is  the  Trojan,  supposed 
to  be  an  extension  of  the  Boulder  County.  It  has  a  shaft  54  feet  deep. 
The  vein  walls  are  well-defined  and  show  very  plainly  throughout.  There 
are  22  inches  of  ore,  carrying  sulphide  of  copper,  zinc,  lead,  and  silver, 
together  with  a  quartzite  gangue.  This  ore  contains  about  $90  per  ton 
in  gold  and  silver,  and,  after  extraction,  is  piled  up  to  await  works  nearer 
the  mine.  By  the  side  of  this  ore  vein  is  a  crevice  10  inches  wide  of  de- 
composed material  or  dirt,  which  is  sold  to  Hill,  at  Black  Hawk,  at  from 
$96  to  $I2G  per  ton,  currency.  The  ore  vein  has  never  failed  since  mining 
was  first  commenced  upon  it.  The  Trojan  dips  almost  vertically,  and 
has  been  struck  at  intervals  on  the  surface  for  2,000  feet  of  horizontal 
course. 

The  Jo.  Thatcher,  Grand  Island,  Sov^eign.  People,  Carter,  Monitor, 
Conger,  Comstock,  Lily  of  the  West,  Ohio,  In<liana,  Kentucky,  and  Eva, 
are  lodes  concerning  which  the  general  opinion  is  favorable.  They  are 
said  to  be  from  2  to  5  feet  wide  between  walls ;  and  most  of  them  will 
be  actively  developed  this  year. 

SUiNOnT  COUNTY. 

This  county  is  principally  noted  at  the  present  time  for  its  rich  and  ex- 
tensive i)lacer  deposits.  Commencing  at  the  headwaters  of  Swan  liiver, 
extending  around  to  the  head  of  the  Blue,  and  down  the  latter  stream 
for  at  least  twenty  miles,  there  is  almost  a  continuous  placer,  carrying 
gold  in  profitable  quantities.  The  ground  varies  in  richness,  paying 
from  $3  to  $30  i)er  day  per  hand.  Less  than  $3  per  day  per  hand  will 
probably  not  pay  expenses  where  labor  has  to  be  hired.  The  report  of 
the  United  States  assistant  marshal  to  the  Census  Bureau  menfions  but 
four  claims  in  Summit  County  as  worked  during  the  year  ending  June 
1,  1870,  and  gives  less  than  89,000  as  the  aggregate  product,  being 
about  $7  per  day  per  hand.  The  extreme  imi)erfection  of  this  return 
may  perhaps  result  from  the  attempt  to  obtain  information  at  so  unfor- 
tunate a  period  as  the  1st  of  June,  when  the  season  has  scarcely  opened, 
and  the  miners  cannot  be  found.  I  am  indebted  to  Wm.  P.  Pollock, 
esq.,  county  clerk  and  recorder,  for  trustworthy  information  concerning 
the  operations  of  1870,  and  to  ]\Ir.  E.  J.  Burns,  of  Austin,  Nevada,  for 
valuable  notes  of  a  personal  visit  to  the  county. 

Montezuma  and  13reckenridge  are  the  principal  mining  towns,  the 
former  being  the  headquarters  of  quartz  and  the  latter  of  placer  min- 
ing. The  most  productive  gulches  near  Breckenridge  are  Illinois,  Iowa, 
French,  Gold  Run,  Galena  and  Georgia,  and  Buffalo  and  Delaware  flats. 
Mr.  Pollock  says  that  Georgia  Gulch  alone  i)roduced  about  $3,000,000 
from  its  disco verv  in  18.">9  to  the  close  of  1802. 

The  placer  mining  season  is  very  brief,  lasting  but  little  over  five 
months  in  the  year,  yet  several  claims  have  each  yielded  $10,000  per 
season  for  several  seasons  past,  and  as  high  as  ninety  ounces,  or  $1,575, 
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has  been  obtained  from  one  week's  run  of  forty -nine  days'  work.  Several 
gold  nuggets  were  taken  out  during  last  season;  one  from  Gieorgia  Gulcli, 
weighing  nine  ounces  three  pennyweights  and  nine  grains;  one  from 
Galena  Gulch,  weighing  eight  ounces  and  a  half,  and  one  from  Lincoln 
City,  weighing  nine  ounces  and  a  half.  The  amount  of  bullion  taken 
out  the  past  season,  exclusive  of  silver,  is  estimated  by  the  recorder  at 
$350,000.  The  Georgetown  Miner,  at  the  close  of  the  season,  said  it 
was  nearly  or  quite  $500,000. 

The  county  contains  one  hundred  miles  of  excellently  constructeci 
ditches,  many  of  them  having  several  thousand  inches  capacity,  for  con- 
veying the  water  to  work  the  claims,  and  declarations  are  on  file  for  the 
construction  of  forty  miles  more  next  season. 

Two  hundred  and  eighty  thousand  feet  linear  measure  of  placer  ground 
has  been  preempted  since  the  1st  of  May,  1870.  The  greater  part  of 
this  new  ground  prospects  very  well,  and  gives  abundant  indications 
of  a  large  yield  with  proper  management.  The  claims  which  have  been 
successfully  worked  in  past  seasons,  as  well  as  those  recently  developed, 
still  contain  sufficient  gold  to  occupy  the  miners  for  years,  and,  as  there 
is  an  immense  quantity  of  ground  yet  unclaimed,  and  known  to  contain 
mineral  wealth  in  quantities,  which  will  repay  active  and  economical 
working,  there  is  no  doubt  that  Summit  County  will  continue  to  produce 
annually  increasing  amounts  of  gold. 

There  are  on  the  county  records  over  four  thousand  lo^es  recorded ; 
but  very  few  of  them  have  been  sufficiently  developed  to  show  their  real 
value,  as  the  owners  of  most  of  them  are  working  their  placer  mines. 
The  majority  of  the  lodes  now  under  exploitation  are  situated  at  Monte- 
zuma and  St.  John's,  in  Snake  River  mining  district. 

Montezuma  is  reached  by  stage  from  Denver  or  Idflho,  or  by  a  direct 
road  from  Georgetown  across  the  range.  The  latter  road,  crossing  near 
Gray's  Peak,  is  one  of  great  natural  beauty.  It  passes  through  some  of 
the  finest  scenery  of  the  Eocky  Mountains.  Beyond  the  range,  it 
traverses  fine  timber,  and  a  series  of  small  parks,  abounding  in  cool 
mountain  springs  and  luxuriant  grass.  In  one  of  these  parks,  through 
which  flows  the  South  Fork  of  the  Snake,  Montezuma  is  situated,  while 
Breckenridge  is  about  twenty  miles  southwest.  The  road  connecting  the 
two  places  is  noted  for  its  lovely  meadow  scenery  and  (more  prosaically) 
its  excellent  pasturage.  The  Saratoga  Ranch,  half  way  between,  has  a 
mineral  Spring — a  common  occurrence  in  the  parks  of  Colorado. 

The  leading  mine  is,  at  Montezuma,  the  Comstock,  owned  by  the  Bos- 
ton Silver  Mining  Association,  Colonel  W.  L.  Candler,  superintendent. 
It  is  situated  on  the  southwestern  face  of  Glacier  Mountain,  nearly 
12,000  feet  above  sea-level.  Mr.  Burns  describes  his  visit  to  the  mine 
as  follows : 

Following  up  the  toilsome  trail,  vre  reached  and  entered  the  lower  tnnnel  of  the  mine- 
This  tnnnel  is  150  feet  long,  from  which  a  level  extends  425  feet.  We  saw  masses  of 
ore  ready  for  the  hands  of  tlie  stopers  along  nearly  the  entire  length  of  this  level.  A 
shaft  or  winze  70  feet  deep  connects  this  level  with  the  lower  one,  which  is  200  feet 
long,  in  which  we  examined  the  same  massive  vein  loaded  with  ore.  Ascending  to  the 
level  again,  we  climbed  into  a  "stope,"  and  observed  a  large  body  of  ground  in  which 
the  miners  had  been  busy  extracting  the  abundant  ore.  A  winze  of  70  feet  also  con- 
nects thi* lower  and  upper  tunnels,  and  in  the  works  of  the  latter  the  ore  occurred  in 
wide  strata.  The  vein  of  the  Comstock  stands  nearly  perpendicular,  and  varies  in  size. 
At  one  point  it  spread  out  to  8  feet,  and  at  another  it  contracted  to  a  few  feet ;  but  it 
preserved  a  general  width  of  4  to  5  feet.  At  the  point  of  greatest  width  there  was  a 
stratum  of  compact  ore  2  feet  thick  upon  the  head-wall ;  the  same  upon  the  foot-wall ; 
while  ore  was  disseminated  through  the  intervening  m;i.ss  of  feldspathic  gangue.  la 
the  different  works  disclosing  the  vein  the  solid  ore  ranged  from  4  inches  to  2  feet  thick, 
and  I  should  judge  it  fiiirly  averaged  18  inches.  The  galena  was  massive,  and  formed 
perhaps  one-third  of  the  ore.    Zinc-blende,  and  iron,  and  copper  pyrites  occur  also 
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abundantly  ;  and  in  the  deepest  works  silver  glance  and  brittle  silver  are  not  uncoin- 
fuon.  Handsome  crystals  of  beavy  spar  are  of  frequent  occurrence.  Tests  of  tbe  value 
of  tbe  dift'ereut  kinds  of  ore  ranged  from  $40  to  ^00  per  ton.  All  tbe  work  in  tbe 
mine — tbe  spacious  clean-cut  tunnels  and  lev^k,  and  tbe  well-timbered  winzes  and 
stopes — indicated  tbe  most  skillful  management.  Captain  Ware  informed  us  tbat  it 
was  part  of  bis  project  to  open  the  mine  by  a  tunnel  4.50  feet  below  tbe  present  lowest 
tunnel,  wbicb  will  be  550  feet  long,  and  will  cut  tbe  vein  nearly  700  feet  from  tbe  sur- 
face. If  tbis  plan  is  carried  out  it  will  open  avenues  to  bodies  of  ore  tbat  will 
require  years  to  extract.  Tbe  amount  of  ore  rea<ly  for  reduction  aud  piled  at  the 
mouth  of  tbe  tuunel,  in  tbe  ore-bouse  near  by,  and  at  tbe  mill,  was  estimated  at  3,0<JO 
tons.  And  if  occasion  should  require  it,' Captain  Ware  told  us  he  could  easily  set  fifty 
men  to  stoping  ore. 

The  ore  will  be  delivered  from  tbe  mine  to  tbe  mill  over  a  tramway  about  2.200  feet 
long.  This  tramway,  which  was  building  under  the  direction  of  Captain  Ware,  will 
connect  with  the  present  lowest  tunnel,  and  ultimately  with  tbe  projected  deep  tunnel. 
Not  only  ore,  but  the  miners  and  all  supplies  for  the  mines,  will  be  carried  over  the 
tramway.  It  will  be  capable  of  discharging  100  tons  of  ore  from  the  mine  to  the  mill 
daily. 

Tbe  reduction  works  of  tbe  company  are  of  a  very  inferior  character,  unworthy  of 
tbe  splendid  mine,  and  wholly  inadequate  to  the  treatment  of  the  ore.  Thej'  consist 
of  a  crusber  and  rollers,  a  small  concentrator,  and  a  reverberatory  and  a  cupola 
furnace. 

According  to  later  reports,  the  miue  has  about  1,000  feet  of  stoping- 
ground,  and  can  work  seventy-five  miners  underground.  Sixty  tons 
of  ore  can  be  raised  to  the  surface  daily,  aud  delivered  at  the  mill  by  the 
tramway  at  a  cost  of  about  ^3  75  per  ton  for  mining  aud  20  cents  for 
transportation.  The  company  has  reduced  during  the  summer  50  tons  of 
ore,  at  a  reduction  cost  of  about  $22  per  ton.  The  average  yield  was 
$100  per  ton.  The  imperfect  apparatus  was  capable  of  treating  only  the 
galena  ores — about  one-fifth  of  the  vein  material ;  the  remainder,  contain- 
ing from  30  to  40  ounces  of  silver  per  ton,  being  thrown  aside.  It  is 
proposed  to  construct  a  new  mill,  combining  amalgamation  with  smelt- 
ing, so  that  all  the  ores  can  be  reduced. 

The  Chenango  Company  owns  the  Favre,  Chloride,  Coley,  and  G.  T. 
Clark — all  highly-esteemed  lodes.  The  mine  is  in  Glacier  Mountain, 
about  a  quarter  of  a  mile  farther  down  the  canon  than  the  Comstock.  A 
tunnel,  about  460  feet  long  in  December  last,  had  cut  through  two  veins, 
assaying  about  fifty  ounces  of  silver  per  ton.  A  short  distance  below  the 
mine  the  comi)any  has  a  mill,  which  is  idle,  and  reported  to  be  of  no 
value. 

The  Sukey  lode,  belonging  to  the  Sukey  Silver  Mining  Company,  Hon. 
J.  T.  Lynch,  superintendent,  is  opened  by  two  tunnels,  one  200  feet,  and 
the  other  (150  feet  above)  96  feet  long.  One  hundred  and  eighty  feet 
above  the  upper  tunnel  is  the  discovery  shaft.  40  feet  deep.  The  vein  is 
from  4  to  6  feet  in  width,  with  an  ore-streak  of  20  inches  to  3  feet.  The 
ore  exhibits  very  rich  specimens,  but  the  great  bulk  of  it  is  of  a  low 
grade,  the  average  point  being  between  $35  and  $40  per  ton.  The  ca- 
pacity of  the  Sukey  for  the  iiroduction  of  this  grade  of  ore  is  very 
great.  The  company  owns  a  small  mill,  30  by  80  feet  in  size,  and  con- 
taining five  stamps,  one  roasting-furnace,  and  two  Blatchley  pans  for 
amalgamation.  It  is  run  by  water-power.  Seventy  tons,  reduced  dur- 
ing the  summer,  averaged  60  ounces  of  silver  per  ton,  the  cost  of  reduc- 
tion $22  to  $24  per  ton.  It  is  proposed  to  increase  the  ca])acity;  of  the 
mill  to  fifteej  tons  per  day,  which  will  reduce  the  cost  to  $15  ])er  ton. 

The  St.  Lawrence  Silver  Mining  Company  owns  the  Silver  Wing  and 
Xapoleon  lodes,  on  the  north  face  of  Glacier  Mountiiiu,  a  few  hundred 
feet  above  the  South  Fork  of  the  Snake.  The  former  is  tunneled  30  feet, 
showing  a  vein  4  feet  wide  between  walls,  with  an  ore-streak  varying 
from  10  to  20  inches,  and  carrying  by  average  assay  35  ounces  of 
silver  per  ton.  The  Napoleon  is  tunneled  (jo  feet,  with  a  crevice  similar 
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to  the  Silver  Wing,  and  assaying  about  60  ounces  of  silver  per  ton. 
During  the  past  summer  the  company  has  been  completing  its  mill,  a 
very  good  one,  containing  a  twelve-stamp  battery,  and  two  pans  for 
amalgamating.  Arrangements  are  said  to  have  been  made  for  the 
erection  of  a  Stewart  &  Airey  furnace  for  roasting  and  chloridizing. 

The  Old  Settler  lode,  owned  by  Black  &  Milner,  is  tunneled  260  feet, 
and  shows  an  ore-streak  2  feet  wide,  composed  of  lead,  zinc,  gray  copper, 
and  iron  sulphurets.  Assays  range  from  20  to  100  ounces  of  silver 
per  ton. 

The  Dysart  lode,  owned  by  Geo.  W.  Packard,  has  a  shaft  30  feet  deep, 
showing  a  vein  4  feet  wide  between  walls,  and  an  ore-streak  of  18  inches. 
Assays  give  from  30  to  100  ounces  of  silver  per  ton. 

The  Umpire  lode,  owned  by  Sharrat  &  Morrow,  has  a  shaft  20  feet 
deep,  showing  a  vein  4  feet  wide.  Assays  give  from  20  to  60  ounces 
of  silver  per  ton. 

The  North  Star  lode,  owned  by  Lynch,  Pratt  &  Co.,  is  4J  feet  between 
walls,  with  12  inches  of  ore,  composed  of  lead,  zinc,  and  copper  sul- 
phurets.   It  assays  from  80  to  240  ounces  of  silver  per  ton. 

Guibor's  extension  of  the  Coley  lode,  owned  by  Guibor  &  Co.,  has  a 
a  shaft  60  feet  deep,  a  vein  4  feet  wide,  and  an  ore-streak  of  20  inches, 
assaying  from  50  to  200  ounces  of  silver  per  ton. 

The  Tiger  lode,  owned  by  Lynch,  Pratt  &  Co.,  has  a  shaft  20  feet  deep, 
a  vein  between  walls  6  feet  wide,  and  two  pay-streaks,  one  next  the 
north  wall  10  inches  wide,  (heavy  galena,)  assaying  100  ounces  of  silver 
per  ton,  and  the  other  next  the  south  wall,  6  inches  wide,  assaying  from 
1,000  to  2,500  ounces  of  silver  per  ton.  The  intermediate  rock  assays 
from  16  to  30  ounces  of  silver  per  ton. 

The  Walker  lode,  owned  by  Fix  &  Hewitt,  is  opened  by  a  shaft  and 
tunnel,  and  worked  by  the  latter,  which  is  in  60  feet.  The  vein  is  2  feet 
wide,  and  the  pay-streak  about  4  inches.  An  assay  from  several  tons 
of  ore  reduced  in  the  Sukey  Company's  Mill  gave  206  ounces  of  silver 
per  ton. 

The  Chataiique  lode,  owned  by  Teller  &  Bull,  has  a  shaft  32  feet  deep, 
and  an  ore- vein  6  feet  wide.  About  100  tons  of  ore  are  extracted,  all  of 
which  contains  more  or  less  grey  copper,  &c.  Four  samples  taken  from 
the  pile — two  from  the  inferior  and  two  from  the  best  quality — were  as- 
sayed by  Hon.  J.  T.  Lynch,  with  the  following  result: 

No.  1,  411  ounces  of  silver;  coin  value,  $54  08  per  ton. 

No.  2,  22:1  ounces  of  silver ;  coin  value,  $29  12  per  ton. 

No.  3,  716^  ounces  of  silver;  coin  value,  $931  84  per  ton. 

No.  4,  672  ounces  of  silver;  coin  value,  $873  per  ton. 

Making  an  average  of  363^^  ounces  of  silver  per  ton. 

The  average  of  34  assays,  made  by  Mr.  Lynch,  agent  of  the  Sukey 
Company,  during  the  summer,  from  various  lodes  in  this  vicinity,  as 
shown  by  the  assay  book,  was  $143  35  per  ton. 

Each  of  the  mines  above  named  has  ore  on  the  dump  ranging  from 
20  to  200  tons ;  and  there  are  many  other  lodes  in  the  district  which 
contain  ore  in  paying  quantities.  It  is  believed  that  as  soon  as  the  late 
improvement  made  by  Mr.  Stetefeldt,  of  Nevada,  for  roasting  and  chlo- 
ridizing ores,  is  introduced  into  Snake  River  district,  which  is  contem- 
plated next  summer,  it  will  be  one  of  the  most  important  silver-produc- 
ing districts  in  Colorado. 

There  are  are  numerous  other  lodes  in  all  stages  of  development  in 
other  portions  of  the  county,  manj'  of  them  exceedingly  rich.  The  Bul- 
lion and  Incas  Mining  Company,  near  the  head  of  Clinton  Gulch,  in  Ten- 
Mile  district,  owns  some  very  good  veins,  and  has  run  a  tunnel  800  feet^ 
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passing  througli  several  lodes  which  are  said  to  "  prospect  ^  very  hand- 
somely. A  large  number  of  lodes  of  decomposed  quartz,  containing  free 
gold,  have  been  discovered  near  the  sources  of  our  placer  mines,  and  will, 
it  is  hoped,  be  thoroughly  developed  and  practically  worked  next  season. 
The  lodes  of  Summit  County  have  been  neglected  in  the  past,  but  the 
coming  year  will  witness  an  era  of  development,  both  in  placer  mines 
and  lodes,  never  before  known ;  and  it  is  expected  that  the  yield  of  the 
precious  metals  will  double  that  of  any  previous  year  since  the  settle- 
ment of  the  count}'. 

LAKE  COUNTY. 

I  have  never  personally  visited  this  county,  nor  have  I  received  any 
direct  and  detailed  information  concerning  its  mines  during  the  past 
year.  The  county  seat  is  Granite,  a  small  town  pleasantly  located  on 
the  eastern  bank  of  the  Arkansas  River,  and  in  a  district  characterized 
by  the  occurrence  of  free  gold  in  quartz  veins.  Many  lodes  have  been 
located,  and  a  few  are  worked  with  energy.  Among  the  most  promi- 
nent enterprises  is  that  of  the  Yankee  Blade  Mining  Company,  on  the 
lode  of  the  same  name.  About  half  a  mile  above  the  town  this  company 
lias  a  20-stamp  mill,  in  which  the  ore  is  treated  by  battery  amalgama- 
tion, blanket-sluices,  and  pans  for  tailings.  The  mill  is  run  by  steam  in 
the  winter,  and  by  water-power  in  the  summer.  During  the  winter  of 
18C9-'70  the  quality  of  ore  treated  appears  to  have  been  high.  Accord- 
ing to  a  report  in  the  Georgetown  Miner,  the  average  yield  from  a  lot  of 
40  cords  was  23J  ounces  of  gold  j)er  cord.  At  midsummer,  1870,  second- 
class  ore  was  under  treatment,  yielding  (on  the  same  authority)  an  av- 
erage of  8  ounces  per  cord.  Major  H.  Hill  is  superintendent.  The 
product  of  the  mill  for  the  year  ending  June  1, 1870,  was  about  $60,000. 
Thirty  men  are  employed,  at  the  average  wages  of  $75  per  month. 

The  Treasury  Mining  Company  has  a  15-stamp  water-power  mill, 
which  was  running  last  summer.  Ilayden  &  Son  have  a  9  stamp  water- 
power  mill,  which  has  been  running  during  a  i)ortion  of  the  year.  The 
product  for  four  months  is  reported  to  have  been  about  $7,500. 

The  placer  mines  of  Lake  County  have  been  hitherto  more  productive 
than  its  quartz  veins.  The  product  from  thirteen  claims,  reported  by 
the  assistant  marshal  to  the  Census  Bureau,  for  the  year  ending  June 
1,  1870,  was  a  little  over  $00,000.  These  claims  employed  sixty-seven 
men  for  an  average  period  of  six  months,  at  the  average  wages  of  $G0 
per  month,  and  gave  an  average  yield  of  $5  81  per  diiy  per  hand.  The 
principal  claims  were  those  of  the  Pilot  Mining  Company,  the  Graft 
Mining  Company,  and  Inman,  Dyer  &  Co. 

PARK  COUNTY. 

The  only  quartz-mining  company  at  work  in  this  county  of  which  I 
have  any  information  is  the  Pioneer,  which  was  at  work  during  part  of 
the  year,  and  is  reported  to  have  j)roduced  $10,000  in  four  months. 
The  placer  mines  of  the  county  have  yielded  perhaps  as  much  more, 
paying  rather  less  than  $3  per  day  per  hand  for  a  season  of  say  five 
months. 
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CHAPTER  X. 

WYOMING- 

The  most  promising  of  the  mineral  resources  of  this  Territory  niust  be 
confessed  to  be  the  immense  coal  deposits,  which  extend  for  nearly  three 
hundred  miles  along  the  line  of  the  Union  Pacific  liailroad.  As  these 
have  been  made  the  subject  of  special  investigation  and  report  by  geol- 
ogists in  the  service  of  the  Government,  I  shall  not  speak  of  them  at 
length.  The  coal  is  used  in  the  locomotives  of  the  Union  Pacific  road, 
and  upon  the  Central  Pacific  for  some  five  hundred  miles  west  of  Omaha. 
On  the  latter  road  it  is  reported  that  a  ton  of  2,000  pounds  will  run  an 
engine,  on  the  average,  seventy-five  miles.  The  average  consumption  of 
the  engines  on  the  Pennsylvania  Central  is  one  ton  to  every  forty  miles. 
These  data  could  not  fairly  be  compared  without  more  information  as 
to  weight,  grade,  and  load,  but  they  must  be  considered,  after  every 
allowance  has  been  made,  as  extremely  favorable  to  the  Wyoming  coal. 
This  coal  certainly  stands  in  the  front  rank  among  those  of  the  Rocky 
Mountains,  and  ahead  of  many  western  coals,  in  its  general  heating  prop- 
erties, its  freedom  from  sulphur,  and  its  resistance  to  the  disintegrating 
action  of  the  weather.  It  is  indeed  claimed  to  be  better  than  Lehigh 
coal,  ton  for  ton,  for  making  steam,  for  domestic  use,  and  for  gas  man- 
ufacture. It  gives  little  waste,  ash,  or  clinker,  kindles  easily,  and  burns 
freely.  It  is  asserted  to  make  10,000  feet  of  gas  per  ton,  Pittsburg  coal 
yielding  about  8,500.  Evidence  as  to  its  fitness  for  metallurgical  uses 
is  both  meager  and  contradictory.  The  different  mines  now  open  seem 
to  furnish  different  qualities  of  coal  in  this  respect.  Some  of  the  coal, 
from  Evanston  and  elsewhere,  is  said  to  coke  well.  Wyoming  coal  was 
tried  last  summer  by  the  Union  Pacific  Company,  in  one  of  their  cupo- 
las at  Omaha,  for  smelting  cast  iron,  and  found  to  answer  the  i>urpose 
better  than  anthracite,  adding,  it  is  said,  to  the  fineness  of  grain 
and  the  toughness  of  the  iron.  The  proportion  of  metal  and  coal  were 
about  the  same  as  with  anthracite,  and  the  time  required  for  the  smelt- 
ing  process  also  about  the  same.  In  the  hills  north  and  east  of  these 
vast  fields  occur  layers  of  clay,  iron,  and  stone,  yielding  about  30  per 
cent,  of  metallic  iron,  remarkable  for  the  large  amount  of  lime  it  con- 
tains, thus  obviating  the  necessity  of  using  other  flux,  and  leaving  the 
ore  in  an  unusually  porous  and  fusible  condition  by  means  of  the  expul- 
sion of  carbonic  acid  gas  in  such  great  quantities.  A  few  miles  farther 
east  deposits  of  magnetic  ore  have  been  found,  and  on  the  Weber  Eiver, 
a  few  miles  west,  the  same  ore  has  been  discovered  in  great  quantities. 
The  existence  of  unlimited  quantities  of  coal  and  iron,  in  such  close 
proximity,  promise  to  make  this  region  the  seat  of  a  great  iron  manu- 
facturing industrj'  in  future  years.  Its  natural  advantages,  combined 
with  the  requisite  transportation  facilities  furnished  by  the  Pacific  Rail- 
road, are  attracting  the  favorable  notice  of  western  capitalists,  and  it  is 
probable  that  extensive  operations  will  be  undertaken  within  the  next 
few  years  for  the  development  of  its  vast  resources  of  coal  and  iron. 

The  gold-mining  industry  is  confined  principally  to  the  Sweetwater 
District,  of  which  an  extended  account  was  given  in  my  last  report.  I 
regret  to  say  that  the  progress  achieved  last  year  in  this  district  was 
not  satisfactory.  Operations  received  a  severe  discouragement  from 
the  failure  of  two  mines  which  were  so  managed  in  1869  as  to  create 
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large  expectations.  A  good  ten-stamp  mill  was  placed  upon  each  of 
these  mines,  and  they  were  so  manipulated  by  speculators  as  to  sell  at 
high  figures,  in  preference  to  more  valuable  properties.  These  two 
mines  are  now  virtually  abandoned,  and  the  mills  upon  them  have  be«n 
lying  idle  during  the  entire  season.  The  natural  result  of  the  failure  of 
enterprises  so  prominently  before  the  public  has  been  a  distrust  that 
makes  capital  very  slow  of  investment,  even  in  mines  that  would  yield 
good  returns.  The  claims  of  this  region  are  mostly  in  the  hands  of  first 
owners,  men  who  have  not  the  means  to  put  up  mills  and  put  their 
mines  in  proper  working  condition.  The  greater  number  of  the  claims 
in  the  country  which  were  worked  in  1870  were  operated  by  this  class 
of  men,  to  the  extent  of  their  ability,  for  the  purpose  of  prospectinfr  and 
developing  them.  The  lodes  which  do  not  promise  well  have  generally 
been  deserted.  Nearly  all  the  rock  crushed  during  the  past  year  was 
furnished  by  three  or  four  claims. 

The  district  contains  six  ten-stamp  mills,  one  six-stamp  mill,  and  three 
twenty-stamp  mills.  Of  two  additional  ten-stamp  mills,  one  has  been 
dismantled,  and  the  power  has  been  applied  to  run  a  saw-mill,  and  the 
other  was  destroyed  by  fire  late  in  the  season. 

The  express  shipments  of  gold  for  1870  amounted  to  about  $80,000. 
The  amount  leaving  by  private  conveyance  is  unknown  ;  but  I  presume 
it  was  small,  as  this  item  is  only  considerable  where  express  charges 
are  high,  and  where  placer  mining  produces  large  amounts  of  gold.  I 
think  that  the  product  for  the  year  may  be  put  at  $100,000. 

For  notes  of  operations,  etc.,  I  am  indebted  to  Mr.  Bolivar  Roberts, 
Mr.  R.  K.  Morrison,  and  other  residents. 

The  best  mines  and  claims,  so  far  as  they  have  been  tested  by  the 
actual  working  and  milling  of  the  rock,  are  the  Cariso,  the  Miners'  De- 
light, the  Young  America,  the  Carrie  Shields,  the  Sowles  &  Perkins, 
and  the  Buckeye  lodes.  The  Cariso  and  Young  America  are  situated 
a  few  hundred  yards  from  the  village  of  South  Pass,  and  are  but  a  short 
distance  apart.  The  shaft  upon  the  former  is  now  180  feet  deep,  and 
good  machinery  for  hoisting  is  erected  upon  the  mine.  Two  levels  have 
been  run  northeast,  to  a  distance  of  50  feet  each,  at  the  depths  of  90 
and  140  feet  respectively.  Three  levels  have  been  worked  southwest- 
erly, from  30  to  00  feet.  Good  paying  quartz  was  extracted  from  all 
these  levels.  The  lode  jiitches  south  at  an  angle  of  about  45^,  to  a 
depth  of  150  feet,  when  it  becomes  vertical.  Water  comes  into  this 
mine  at  the  rate  of  about  250  gallons  per  hour. 

The  Young  America  mine  has  a  shaft  So  feet  deep,  from  which  two 
levels  have  been  worked  to  a  distance  of  about  GO  feet,  at  the  depths  of 
60  and  85  feet  respectively.  The  quartz  is  of  good  quality,  and  the  vein 
is  from  1  to  4  feet  wide.  Hoisting  works  of  a  superior  pattern  are 
erected  upon  this  mine.  The  ten-stamp  mill  belonging  to  this  com- 
pany was  destroyed  by  fire,  the  work  of  an  incendiary,  on  the  night  of 
the  11th  of  November,  1870,  which  has  caused  a  temporary  suspension 
of  operations. 

The  Carrie  Shields  lode  is  working  to  a  depth  of  80  feet.  The  vein  is 
from  IH  inches  to  3  feet  wide,  and  rich. 

The  Miners'  Delight  mine  has  been  worked  from  an  incline  following 
the  ledge,  to  a  depth  of  95  feet.  The  company  is  sinking  a  vertical  shaft 
from  which  to  work  the  mine,  and  is  at  present  driving  a  cross-cut  to 
the  lode,  at  a  depth  of  110  feet.  The  siukingof  the  shaft  still  goes  on. 
The  lode  is  from  2  to  G  feet  wide,  and  pays  from  ^'^o  to  $150  per  ton. 
This  mine  and  th^  Cariso  have  yielded  the  richest  ore  yet  produced  in 
the  Sweetwater  country. 
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The  Sowles  &  Perkins  lode  sliows  a  vein  about  3  feet  wide  of  pay- 
ing ore.    The  shaft  is  90  feet  deep. 

The  Buckeye  lode  is  about  the  same  in  width  as  the  Sowles  &  Per- 
kins. The  company  is  now  sinking  a  vertical  shaft  from  which  to  work 
this  mine.  The  shaft,  which  is  now  (January,  1871)  130  feet  deep,  is 
located  so  as  to  cut  the  lode  at  a  depth  of  150  feet.  They  have  now 
reached  130  feet. 

There  are  a  number  of  other  lodes  which  promise  well,  but  which  are 
in  the  hands  of  parties  who  have  taxed  themselves  severely  to  de- 
velop their  properties  thus  far,  and  who  laek  the  means  to  increase  the 
scale  of  their  operations.  As  these  lodes  have  not  been  tested  by  the 
repeated  and  continuous  milling  of  the  ore  raised  from  them,  they  must 
be  passed  by  for  the  present ;  another  year  will,  no  doubt,  prove  the 
quality  of  a  number  of  them. 

The  Sweetwater  mines  of  gold-bearing  quartz,  so  far  as  they  have 
been  worked,  are  comprised  within  a  belt  of  country  about  eight  miles 
long  and  less  than  one  mile  wide,  running  from  southwest  to  northeast. 
Kich  float-quartz  has  been  picked  up,  and  lodes  that  prospect  well  have 
been  discovered  outside  of  these  limits  ;  but  the  working  of  such  lodes 
and  the  formation  of  new  camps  hiis  been  prevented,  mainly  by  incur- 
sions of  hostile  Indians.  The  extent  of  the  undeveloped  lodes  of  the 
country  is  entirely  unknown,  and  the  gold-producing  capacity  of  those 
which  have  been  worked  most  is  but  very  imperfectly  developed. 

The  population  of  Sweetwater  County,  by  the  census  of  1870,  was 
1,916.  About  half  of  this  population  belongs  to  South  Pass  and  Atlan- 
tic Cities,  Miners'  Delight  and  vicinity  comprising  the  mining  district. 

Wages  for  good  laborers  are  from  $3  50  to  $4  per  day ;  wood  is  $4 
per  cord;  lumber,  $35  to  $50  per  thousand  feet;  flour,  87  to  $8  per 
hundred  pounds ;  potatoes,  G  cents  per  pound  ;  sugar,  20  to  30  cents 
coffee,  35  to  60  cents ;  butter,  50  to  75  cents ;  bacon,  35  cents  ;  lard,  40 
cents;  fiesh  beef,  15  to  25  cents ;  and  (;ase  goods,  $7  to  $15  per  case. 
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CHAPTER    XI. 

THE  TREATMENT  OF  AURIFEROUS  ORES  IN  COLORADO.  • 

It  is  proposed  to  describe  in  the  present  chapter  the  x>rocesses  and 
apparatus  generally  employed  in  Colorado  for  the  treatment  of  gold 
ores,  leaving  out  of  consideration  the  operations  of  mining  i)roper. 

1.  In  the  mine  there  is  generally  no  further  separation  than  that 
which  the  miner  effects  in  drilling  and  blasting,  by  endeavoring  to  ob- 
tain the  pay  ore  distinct  from  the  barren  gangue.  All  the  rock  thrown 
down  is  generally  hoisted  to  grass;  but  the  two  classes  are,  as  far  as 
practicable,  kept  apart.  There  is  no  sorting  of  the  ore  underground, 
according  to  the  size,  richness,  or  mineralogical  composition  of  the 
fragments. 

2.  Above  ground  the  rock  is  roughly  sorted,  with  the  aid  of  a  lim- 
ited amount  of  spalling,  into  two  classes,  waste  and  mill  rock.  The 
w  aste  amounts,  generally,  to  one-half  or  two-thirds  of  therfvhole.  This 
sorting  is  often  accompanied  with  a  selection  of  the  larger  masses  of 
pure  ore,  rarely  more  than  10  per  cent,  of  the  mill  rock.  The  ores  con- 
sist principally  of  iron  and  copper  pyrites,  frequently  a^sociat^d  with 
other  ores  of  copper  and  galena,  and  zinc- blende.  The  gangue  is  a  mix- 
ture of  quartz  and  feldspar. 

The  further  preparation  or  concentration  of  the  ores  is,  in  most  cases, 
intimately  connected  with  the  extraction  of  the  free  gold.  It  consists 
in  crushing  by  means  of  stamps,  and  simultaneous  amalgamation,  after 
which  the  tailings,  in  many  cases,  are  at  once  discharged  into  the  rapid 
creek.  Most  frequently,  however,  by  various  methods,  the  heaviest 
portions,  with  a  part  of  the  gold  which  has  escaped  amalgamation  and 
of  the  quicksilver  lost  by  the  apparatus,  are  more  or  less  completely 
recovered. 

I.    THE  CRUSHING  IN  STAMP-MILLS. 

ARRANGEMENT   OF    THE   BATTERIES.   (FigS.  1   and  2.) 

These  have  universally  a  wooden  frame  and  a  cast-iron  mortar.  The 
stamps,  shaft,  and  cams  are  of  iron. 

As  a  rule,  the  ground  is  excavated  down  to  the  not  very  distant  bed- 
rock. Upon  this  are  firmly  laid,  let  in,  or  set  in  masonry,  a  number  of 
longitudinal  sills,  a,  and  upon  them  the  cross-sills,  ^,  about  1  foot 
square  and  10  to  14  feet  long,  and  corresponding  with  the  number  of 
stamps.  At  right  angles  to  these  is  the  battery-log,  c,  22  fo  30  inches 
square,  of  the  best  pine,  the  upper  surface  of  which  is  at  the  level  of 
the  mortar-l)ed.t 

Upon  the  battery-log  the  posts,  d,  are  erected.  They  are  likewise  of 
pine,  18  to  20  inches  wide  and  10  to  12  inches  thick,  and  about  high 


*"  A  scries  (»f  articles  on  this  subject,  from  the  pen  of  Mr.  An3ert  Reicbenecker,  of  Cen- 
tral City,  Colorado,  recently  appeared  in  the  German  Berg-und-Hiittenmannische  Zeitung. 
With  the  permission  of  the  author,  who  has  also  furnished  me  with  original  draw- 
ings to  ilhistrate  this  chai)ter,  I  translate  a  large  portion  of  his  treatise.  It  has  seemed 
best  not  to  alter  ov  interrupt  Mr.  Reieheneck«a's  text ;  and  I  have,  therefore,  i)ut  my 
own  observations  and  comments  in  the  form  of  foot-notes,  with  my  initials. — K.  W.  R. 

tThe  battery-log  or  raortar-block  here  described  is  not  so  good  as  the  vertical  tim- 
bers used  for  the  same  purpose  elsewhere,  and  to  some  extent  in  Coloradoalso.— R.  W\R. 
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enough  to  reach  to  the  upper  end  of  the  stamp  when  it  rests  on  the 
mortar-bed.  The  posts  are  maintained  in  their  upright  position  by  the 
mortised  and  bolted  guides,  g^  <7^,  above  and  below,  8  to  10  inches  deep 
by  7  to  9  inches  w  ide,  and  by  the  stays  and  braces,  e,  /,  on  the  side  of 
the  discharge. 

The  lower  i)art  of  the  mortar,  /t,  is  a  solid  casting,  provided  with 
flanges,  through  which  it  is  bolted  to  the  battery-log.  Two  longitudinal 
sills,  /,  G  to  8  inches  thick,  not  quite  so  high  as  the  cast  iron  mortar,  but 
reaching  down  somewhat  over  the  battery-log,  prevent  a  side  movement 
of  the  mortar.  Frequently  the  above-mentioned  bolts  are  omitted;  but 
there  is  cast  on  each  side  of  the  mortar-bed,  through  its  whole  lengtli, 
a  flange  about  two  inches  wide,  on  which  these  sills  are  firmly  laid. 

The  upper  guides,  p\  lie  not  more  than  1^  foot  below  the  upper  end 
of  the  battery -posts,  and  the  lower  guides  as  low  as  the  stamp-head  will 
permit.  This  brings  them  about  G  or  7  feet  apart.  The  guide  proi)er 
consists  below  of  a  cast-iron  thimble,  p^,  consisting  of  two  halves  with 
flanges,  which  is  let  in  between  the  guide-timbers,  to  the  rear  one  of 
which  it  is  bolted  through  the  flanges.  Above,  the  guide  consists  of 
two  3inch  planks,  cut  out  to  tit  the  stems  of  the  stamps,  and  bolted  to 
the  rear  timber,  which  is  here  the  only  one.  Wooden  wedges,  driven 
between  the  f»lanks,  keep  them  at  the  proper  distai^ce  apart  to  give  play 
to  the  stamps.  Frequently  the  lower  guides  are  arranged  in  the  same 
manner,  but  with  both  front  and  rear  timbers. 

As  has  been  remarked,  the  battery-box  is,  up  to  about  3  inches  below 
the  discharge,  cast  in  one  piece  with  the  mortar-bed.*  The  latter  is 
horizontal,  3  to  4  inches  thick,  and  provided  under  each  stamp  with  a 
recess  about  an  inch  deep,  in  which  is  set  the  cast-iron  die,  A-,t  3  to  4 
inches  high,  slightly  decreasing  in  size  toward  the  top.  The  upper  sur- 
face of  the  die  is  greater  by  perhaps  half  an  inch  in  diameter  than 
the  shoe  of  the  stamp.  The  upper  part  of  the  die  is  of  chilled  iron; 
the  lower  part,  say  one  inch  of  the  height,  of  softer  iron,  tits  into  the 
recess  in  the  mortar-bed,  and  is  generally  circular,  though  sometimes 
polygonal  in  section.  The  die,  like  the  shoe,  can  be  easily  changed 
when  worn  out,  and  in  this  way  the  destruction  of  the  mortar-bed  is 
prevented.  The  iron  walls  of  the  battery-box  are  1^  to  2  inches  thick 
at  the  bottom,  and  decrease  in  thickness  somewhat,  while  the  box  itself 
widens  a  little  toward  the  top. 

The  plank  housings,  /,  are  fiisteued  to  the  longitudinal  sills,  /,  and 
neatly. titted  at  sides  and  bottom.  They  usually  reach  to  the  lower 
guides,  and  completely  inclose  the  battery-box,  with  the  exception  of  the 

*The  latest  California  pattern  of  uiort^ir  is  much  higher  than  this,  liaviiig  hottom 
and  walls  east  in  one  v>iece.  There  are  several  decided  advantages  in  the  high  mor- 
tars. 1  know  of  none  possessed  by  the  low  ones,  except  greater  cheapness  of  tii-st  cost 
and  freight. — R.  W.  K. 

tin  the  stamp-mill  attaclied  (for  dry  crnshing)  to  the  reduction  works  of  Hnefeden 
&  Co.,  at  Georgetown,  a  single  solid  block  is  used,  instead  of- a  number  of  dies.  This 
18  the  form  adopted  in  Germany  and  Hungary.  It  jiermits  the  use  of  both  Ki<lets  by 
Bimply  turning  over  the  bed  when  the  upper  side  is  worn  by  the  stamps  into  tlepres- 
sions,  and  it  is  claimed  that  a  considerable  gain  in  economy  results.  One  objection 
that  occurs  to  me  is  the  necessity  of  turning  or  changing  the  whole  bloek  w  hen  it 
happens  to  be  worn  away  in  a  single  spot,  though  the  remainder  may  still  be  service- 
able. It  is  doubtful,  however,  whether  this  c<»unterbalances  the  advantages  of  sim- 
plicity and  cheapness  and  the  ease  with  which  the  whole  can  be  removed  at  one  opera- 
tion, to  clean  out  the  mortar.  A  more  serious  objection,  ])erhai)s,  is  the  fact  that  such 
a  die-block  wears  in  circular  depresvsions,  which  may  diminish  the  effectivenens  of  the 
blow  of  the  stamp;  while  the  i)rojecting  circular  die  presents  always  a  prominent  sur- 
face, clears  itself  of  pul]),  and  thus  brings  the  quartz  always  between  the  iron  faces  of 
shoe  and  die. — R.  W.  R. 
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feed-slit,  r,  and  the  discharge,  8.  The  bolts,  w,  hold  the  housings  firmly 
to  the  post3,  and  wedges  driven  between  them  and  the  guides  press 
them  closely  to  the  sills  below. 

Each  battery  contains  usually  four  or  five,  now  and  then  three,  seldom 
six  stamps. 

The  iron  stamp  consists  of  four  parts :  the  head,  the  stem,  the  collar, 
and  the  shoe.    These  are  all  cylindrical  in  form. 

The  cast-iron  head.  A,  has  the  same  diameter  as  the  shoe,  and  is  18 
to  20  inches  long.  Its  lower  surface  is  provided  with  a  conical 
recess  6  to  7  inches  deep,  to  receive  the  shank  of  the  shoe,  and  a  similar 
recess  is  bored  in  its  upper  surface  for  the  lower  extremity  of  the  stem. 
The  interior  end  of  each  of  these  recesses  is  intersected  by  a  mortise 
passing  through  the  stamp-head,  so  that  by  driving  a  wedge  through 
this  opening  the  shoe  or  stem  may  be  loosened  and  forced  out  when 
necessary.  In  some  cases  the  lower  end  of  the  head  is  turned  down  in 
the  lathe  to  receive  a  wrought-iron  ring,  f  to  1  inch  thick  and  IJ  to  2 
inches  high. 

Th€  wrought-iron  stem,  B,  has  a  length  of  9  to  11  feet,  and  varies  in 
thickness,  according  to  the  weight  of  the  stamp,  from  2  to  3  inches. 
The  lower  end  is  turned  to  a  somewhat  conical  form  to  fit  the  recess  in 
the  top  of  the  head.  The  upper  end  is  also  turned  down  a  little  for 
some  distance  to  permit  the  collar  or  tappet  to  be  slid  over  the  stem  to 
its  place.  In  some  cases  the  stem  has  a  screw-thread  in  the  neighbor- 
hood of  the  collar,  and  the  latter  has  a  place  for  a  key,  by  means  of 
which  the  collfir  can  be  screwed  up  or  down  on  the  stem,  and  then  keyed 
fast  in  the  desired  position. 

The  collar^  0,  consists  of  a  hollow  cast-iron  cylinder,  5  to  8  inches  in 
height,  2J  to  3  inches  thick  below,  and  somewhat  conical  above.  The 
interior  is  turned  to  fit  the  stem,  or  with  a  screw-thread.  The  lower 
working  surface  is  sometimes  protected  with  a  steel  ring ;  but  ordinarily 
the  lower,  cylindrical  part  of  the  collar,  about  2  inches  high,  is  merely 
made  of  chilled  iron. 

The  8ko€j  D,  is  always  of  cast  iron,  the  butt,  up  to  within  |  of  an  inch  of 
the  shank,  being  chilled  and  the  rest  cast  in  sand.  The  shank  is  4  to 
6  inches  long,  having  below  half  the  diameter  of  the  butt,  and-  con- 
tracting conically  upwards,  as  shown  in  the  engraving.  The  diameter 
of  the  shoe  varies  between  6J  and  10  inches,  the  (M'dinary  limits  being 
^  and  9  inches. 

In  setting  up  the  stamp,  the  stem  is  driven  into  the  head,  the  collar 
either  simply  slipped  over  and  driven  down  or  screwed  on,  and  then 
]^cyed  fast.  The  shoe  is  set  in  the  mortar  under  the  stamp,  the  shank 
is  surrounded  with  thin  wooden  wedges,  pointed  upwards  and  kept  in 
place  with  a  string.  Then  the  stamp  is  allowed  to  fall,  and  the  shank 
^^'^dges  itself  into  the  head  with  sufficient  firmness  to  remain  fixed, 
^^^itli  every  subsequent  fall  of  the  whole  stamp  the  several  parts  tend  to 
yedge  more  tightly  into  one  another.  The  only  exception  is  the  collar, 
^^1  case  it  is  screwed  on. 
The  weight  of  the  stamp  varies  between  300  and  750  pounds.*    Most 

*  According  to  Mr.  Hague,  the  Colorado  stamps,  as  a  general  rule,  are  heavier,  run 
^ore  slowly,  and  with  greater  fall  than  is  usual  in  the  mills  of  California  and  Nevada, 
•^oine  of  them  weigh  900  pounds  eacli ;  and  although  the  mills  of  most  recent  con- 
struction have  generally  adopted  a  500-pound  or  tiOO-pouud  stamp,  the  average  is  prob- 
^^>ly  somewhat  higher  than  that  at  present.  Personally,  I  incline  to  the  opinion  that 
^00  pounds  will  be  found  a  practically  convenient  weiglit,  permitting  on  one  hand  a 
liigh  rate  of  speed,  and  securmg  a  sufficiently  powerful  blow  with  a  moderate  fall.  As 
J'egards  speed  of  running,  see  remarks  in  mylast  report,  and  a  chapter  in  the  present 
Volume,  further  on. — R.  W.  R. 
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frequently  it  is  between  400  and  600  pounds,  and  so  divided  that  the 
weights  of  head,  stem,  collar,  and  shoe,  have  about  the  proportion  of 
5:3:1:2.    All  the  stamps  of  a  battery  have  the  same  weight.     About 

9  pounds  is  the  weight  per  square  inch  of  crushing  surface. 

The  sum  of  the  working  surfaces  of  the  shoes  is  to  the  mortar-bed 
about  as  1 :  2J.  The  interval  between  the  shoes  and  between  those  at 
each  end  and  the  end  of  the  mortar  is  J  to  IJ  inches. 

The  eam-shaft  (Fig.  1,  n)  is  generally  of  wrought  iron,  and  has  half 
the  diameter  of  the  shoes.  It  is  always  rigged  (in  Colorado)  with 
double  cams.  It  rests  on  journals  attached  to  the  battery-posts,  gen- 
erally on  the  side  of  the  'discharge.  Its  center  is  7  to  9  inches  from 
that  of  the  stamp-stem.  It  is  generally  placed  about  half  way  between 
tbe  upper  and  lower  guides,  though  there  are  departures  from  this  prac- 
tice.   In  large  mills  there  is  a  cam-shaft  for  every,  say,  twenty  stamps.* 

The  cams  (Fig.  1,  o)  are  of  cast  iron,  have  a  T-section,  and  are  curved 
to  the  involute  of  a  circle.t  The  two  cams  of  each  pair  are  cast  together 
on  a  ring  5  to  C  inches  long,  and  1^  to  2  inches  thick,  which  is  slipped 
over  the  cam-shaft  and  keyed  fast.  The  working  face  of  the  cams,  2  to 
3  inches  wide  and  1  to  2  inches  deep,  is  chilled.  In  some  cases  tbe  two 
cams  are  screwed  instead  of  cast  to  the  ring,  or  each  cam  is  cast  with 
half  a  ring,  and  the  two  halves  are  screwed  together.  In  this  way  the 
replacement  of  a  broken  or  worn-out  one  is  greatly  facilitated.}: 

The  lift  varies  between  10  and  18  inches.  It  is  usually  11  to  14  inches, 
representing  a  length  of  cam-curve  of  18  to  21  inches.  The  difference 
between  the  theoretical  maximum  lift  of  the  cams  and  the  fall  of  the 
stamp  is  quite  considerable,  amounting  with  new  shoes  and  dies  to  8  to 

10  inches.  The  lift  is  not  changed  by  raising  the  collar  as  the  shoes 
and  dies  wear  away,  since  this,  in  most  cases,  in  consequence  of  the 
manner  in  which  the  latter  is  fixed  on  the  stem,  would  be  a  work  of 
difficulty. 

Poicer  is  obtained  sometimes  from  overshot  water-wheels,  (more  seldom, 
turbines;)  and  in  lack  of  the  necessary  water,  from  steam-engines  of 
every  kind.  The  steam  pressure  averages  three  to  four  atmosi^heres, 
and  is  produced  in  flue-boilers  and  tubular-boilers,  the  universal  fuel 
being  wood.  The  power  is  generally  transmitted  (from  a  steam-engine 
directly,  from  a  water-wheel  through  spur-wheel  gearing)  by  means  of 
a  belt  and  pulleys  (Fig.  1,  n^)  to  a  shaft  u,  and  from  this  through  two 
spur-wheels  i*r^  to  the  cam-shaft. 

AvxUiary  arrangements, — To  facilitate  operations  around  the  upper 
part  of  the  battery  frame,  a  shelf  or  scaftblding  is  laid  on  one  oV  both 
sides,  usually  a  little  above  the  lower  guides,  (Fig.  1,  j),) 

As  a  special  aid  in  *' catching  up'^  the  stamps,  a  wrought-iron  lever  is 
sometimes  employed,  (Fig.  2,)  having  a  hooked  support  with  an  eye  at 
the  ui)per  extremity.  This  eye  slips  over  a  bolt-head  in  the  upper  guide- 
timber,  and  the  fulcrum-bar  or  support  then  hangs  vertical.  At  the 
highest  point  of  the  stroke  tlie  toe  of  the  lever  is  inserted  under  the 
collar,  and  the  latter  is  lifted  just  out  of  reach  of  the  cam — a  position 
in  which  it  is  kept  as  long  as  desired  (for  rej>airs  or  other  purjioses)  by 
means  of  a  prop  from  the  lower  guide-beam.    When  the  lever  is  not 


*  It  is  now  common  in  good  mills  to  g«*ar  each  battery  of  five  ntamps  with  Boparate 
cam-shafts,  pulleys,  &c.,  so  that  the  stoppage  of  oue  battery  would  not  hinder  the 
rest.  In  tliis  way,  different  batteries  may  be  ruu  at  different  8])eed9— an  iuiportaut 
matter  when  the  material  to  be  crushed  varies  in  character. — R.  W.  R. 

t  Slightly  modified  at  the  end.—R.  W.  R. 

t  Some  good  millmen  prefer  single  cams,  and  a  higher  rate  of  revolution  for  the 
shaft.    1  do  not  remember  seeing  such  in  Colorado. — R.  W.  R. 
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used,  it  is  necessary  in  order  to  hang  up  a  single  stamj)  to  stop  the 
whole  battery,  remove  the  housing  on  the  feed  side,  and  pry  up  the 
stamp  to  the  desired  point,  where  it  is  held,  as  before,  by  a  prop. 

Ihe  battery-water  is  supplied  to  the  mortar  through  a  wooden  trough 
(Fig.  1,  q)  attached  to  the  frame  above  the  lower  guides,  and  provided, 
opposite  each  stamp,  with  a  pipe  which  terminates  over  the  guide- 
thimble,  g^j  so  that  the  escaping  water  first  cools  this  cast-iron  thimble, 
and  then,  running  down  the  stamp,  enters  the  mortar.  But  rarely  is 
the  supply  of  water  so  arranged  as  to  be  separately  regulated  for  each 
battery.  In  winter  the  battery-water  is  warmed  by  allowing  the  exhaust 
steam  of  the  engine  to  pass  through  the  trough  or  box  conducting  it, 
or  an  iron  pipe  is  used  instead  and  passed  through  a  furnace; 

The  rock  is  charged  thiough  the  housing,  by  means  of  a  slit  (Fig.  1,  r) 
extending  the  whole  length  of  the^  battery,  about  4  inches  wide,  and 
vertical  above,  but  inclined  below  at  an  angle  of  48^  to  the  mortar,  so 
that  the  rock  rolls  in  against  the  upper  half  of  the  stamp-head,  when 
the  latter  is  at  its  lowest.  The  interval  between  the  side  of  the  mortar 
and  the  stamj)  is  here  3  to  4  inches.  The  sides  of  the  charging-slit,  r,  are 
lined  with  strong  sheet-iron. 

The  larger  fragments  of  rock  are  frequently  spalled  by  machinery. 
For  this  purpose  crushers  or  stone-breakers  are  almost  universally  em- 
ployed, when  any  machine  is  used,  having  upright  jaws,  one  of  which 
is  moved  by  means  of  a  fly-wheel  and  eccentric.^ 

The  discharge  takes  pldce  only  on  the  long  side  of  the  battery  (gener- 
ally on  one  side  only)  and  in  most  cases  through  the  screen.  These  are 
of  sheet  steel  or  Kussia  iron,  about  0.4  millimeters  thick,  and  punched 
with  holes  8  millimeters  long  and  about  f  millimeters  wide,  of  which 
there,  are  about  7J  to  the  square  inch.  The  screens  are  so  set  as  to 
bring  on  the  inside  the  rim  of  the  holes,  turned  up  in  punching.t  They 
are  set  in  openings  cut  in  the  housing,  and  made  fast  by  means  of  close- 
fitting  panes  of  iron  or  wood,  and  wedges.  The  height  of  the  discharge- 
level  above  the  die  varies  between  10  and  15  inches,  and  is  ordinarily 
11  to  12  inches. 

For  the  purpose  of  amalgamating  in  the  liattery  the  free  gold  con- 
tained in  the  rock,  amalgamated  copper-plates  (Fig.  1,  t)  are  set  under 
the  charging' and  discharging  openings,  that  is,  immediately  over  the 
lower,  iron  part,  of  the  battery-box,  along  its  entire  length.  They  are 
8  inches  and  4  inches  wide  (together,  one  foot)  and  incline  about  45^  to 
the  horizon.  Occasionally  these  copper  plates  are  also  introduced  at 
the  ends  of  the  mortar.  They  either  rest  on  the  cast-iron  mortar  below, 
or  (usually)  upon  iron  pegs,  fixed  in  the  housings,  and  they  are  held  at 
their  ends  in  grooves.  The  plate  of  the  rear  wall  is  set  in  a  wooden 
frame,  and  can  be  b}^  means  of  a  handle  removed  or  introduced  at  will. 
The  plates  in  front  and  at  the  sides,  which  are  screwed  fast,  are  only 
accessible  after  removal  of  the  screen  or  the  rear  housings. 

Immediately  below  the  discharge-screen  a  wooden  apron  or  table,  (Fig. 
1,  f ,)  covered  with  copper,  10  to  12  feet  long,  and  5  or  G  inches  wider 
than  the  distance  between  the  battery-posts,  is  attached  to  the  housings. 

*  Mr.  Reicheuecker's  description  of  the  stone-breaker  is  omitted,  the  machine  being 
thoroughly  explained  in  my  last  report,  page  648.  Mr.  R.  says  one  thing,  namely,  that 
the  jaws  arc  lined  with  cornigated  plates  of  steel,  which  I  think  must  be  a  mistake. 
The  use  of  chiUed  cast-iron  for  this  purpose  is  almost  universal;  and  where  it  is  de- 
parted from  (as  in  Dodge's  crusher)  soft  wrought  iron,  without  corrugation,  is  substi- 
tuted.—R.  W.  R. 

t  These  screens  differ  from  those  of  other  localities,  which  are  punched  with  circular 
holes  and  named  after  the  sizes  of  needles. — R.  W.  R. 
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It  is  iucliiied  7  to  10  degrees  below  the  borizou  ;  its  area  is  to  that  of 
the  interior  copper-plates  about  as  12 : 1.  To  make  a  tight  joint,  it  is 
let  into  the  sill  (Fig  1,  i)  of  the  housing,  and  pressed  against  the  latter 
by  means  of  braces  underneath.  The  sheet  copper  is  fastened  on  with 
iron  wood-screws.  At  the  angles  between  the  raised  rim  and  the  bottom 
of  the  table,  the  copper  is  either  turned  up  for  1 J  or  2  inches,  or  allowed 
to  abut  upon  the  rim,  the  crack  being  covered  with  a  lath. 

The  wooden  housings,  screen-frames,  outer  plates,  apron,  &c.,  are  all 
caulked  with  strips  of  blanket  in  the  cracks  and  joints. 

THE  Operation  of  the  mill. 

The  quartz  is  brought  from  the  mine,  unless  the  mill  is  in  or  near  the 
shaft-house,  in  wagons,  generally  with  two  mules  each,  and  unloaded 
upon  the  charging-floor,  where  the  necessary  spalling  is  performed,  as 
close  as  possible  to  the  stamps,  either  by  machinery,  or,  generally,  by 
hand.  Each  wagon  contains  32  cubic  feet,  or  35  hundred  weight  of 
rock.* 

The  principal  object  of  the  crushing  is  the  simultaneous  amalgama- 
tion of  the  free  gold  in  the  ore,  and  hence  the  ruling  idea  in  the  man- 
agement of  the  process  is  to  extract  directh',  and  during  the  crushing, 
as  high  a  percentage  as  possible :  and  but  subordinate  attention  is 
given  to  any  further  treatment  of  the  pulp. 

Since  the  gold  is  in  general  finely  disseminated,  a  fine  crushing  is 
usual.  The  number  of  drops  per  minute  varies  between  15  and  45, 
being  generally  22  to  28.t 

Feeding  is  always  done  by  hand,  and  to  all  the  stamps.J    The  batt^y- 


*  The  practice  of  banlin<^  rock  to  mill  by  the  wagon-load,  and  the  absence  of  means 
or  inclination  to  weigh  it,  has  led  to  the  measurement  of  ore  in  Colorado  by  cords 
instead  of  tons.  This  is  theoretically,  in  one  respect,  the  most  accurate  way;  since 
the  cost  of  mining  dei)ends  on  the  bulk  rather  than  the  weight  of  the  material  ex- 
tracted, and  what  we  desire  to  know  of  any  vein  is  its  value  per  fathom,  not  per  ton. 
But  practically  there  is  no  ascertained  relation  between  the  amount  of  ore  sent  to  mill 
and  the  space  actually  excavated  under  ground,  since  no  account  is  kept  of  the  quan- 
tity thrown  away  in  sorting.  Moreover,  the  measurement  of  ore  by  cords  is  fatal  to 
exact  business  transactions  and  to  proper  control  by  assays,  &c.,  of  j;he  milling  pro- 
cesses.. "  Four  wagons  make  a  cord,'*  is  no  basis  for  a  scientilic  metallurgical  practice. 
The  cord,  as  might  be  expected,  varies  according  to  the  character  and  size  of  the  pieces, 
and  the  closeness  with  which  they  are  ])acked  in  the  box  or  wagon.  Mr.  Hague  gives 
for  a  cord  of  quartz,  without  heavy  minerals,  stami)ing  size,  loose,  6^  tons ;  for  the 
same,  more  closely  packed,?  tons,  wliile  piire  iron  i)yrites,  closely  packed,  would  weigh 
nearly  twice  as  much.  A  cord  of  ordinary  ore  may  weigh  7,  8,  or  9  tons,  the  average  of 
7^  tons  l)eing  not  far  from  the  truth.  Mr.  Reichenecker  puts  it  at  7,  unless  his  **  hun- 
dred-weight"  are  meant  for  German  ones,  in  which  case  ho  very  closelv  agrees  with 
Mr.  Hague.— K.  W.  R. 

tit  is  now  beginning  to  be  admitted  iii  Colorado  that  a  greater  sjieed  of  stamps 
would  be  more  economical  of  i)ower.  The  iiujiortant  items  of  wages,  interest,  insur- 
ance, &c.,  are  no  greater  for  a  rapid  rate  than  for  a  slow  one,  while  the  actual  etlect  per 
horse-power,  and  lieuce  per  unit  of  fuel  consumed,  is  increased.  See  my  last  report, 
passim,  and  the  chapter  in  this  report  on  the  speed  of  stanqis. — R.  W.  R. 

t  The  self-feeding  batteries  are  not  generally  approved  by  American  mill  men,  who 
claim  that  a  faithful  and  discreet  fee«ler  can  increase  the  product  of  the  stamps  by  far 
more  than  the  value  of  his  wages;  besides,  he  need  not  be  confined  to  that  work,  unless 
he  attends  to  several  batteries.  Very  small  mills,  of  three  or  four  stamps,  might,  I 
should  think,  be  advantageously  self- feeding.  An  amusing  instance  is  a  small  three- 
stamp  mill  belonging  to  a  tenant  on  the  southeastern  part  of  the  Marii)osa  estate?,  in 
California.  It  is  run  l)y  water-power,  and  is  self-feeding.  The  proprietor  works  else- 
where for  wages,  and  the  mill,  being  supi)lied  with  ore  in  the  morning,  feeds  itself  and 
crushes  and  amalgamates  all  day  (rather  rudely,  it  must  be  confessed)  without  any 
attendance  what-^ner.  Under  these  circumstances  a  profit  is  obtained  from  rock  whicL 
would  otherwise  scarcely  i>ay  expenses. — R.  W.  R. 
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box  is  kept  full  for  about  6  inches  above  the  dies.  The  feeding  is  done 
in  12-hour  shifts.  A  laborer  can  feed  in  one  shift,  allowing  for  IJ  to  1 J 
hours'  average  enforced  idleness  of  the  mill,  about  95  cubic  feet  or  100 
to  110  hundred-weight  of  hard  rock,  which  he  also  spalls  to  first-size 
before  charging.  The  same  man  can  furthermore  supply  the  quicksilver 
from  time  to  time  and  regulate  the  flow  of  the  battery-water.  If  the 
quartz  is  very  hard,  an  assistant  for  alternate  shifts,  or  a  crushing-ma- 
chine run  by  the  feeder,  is  required. 

The  battery- water  is  supplied  for  rich  rock  in  sufficient  quantity  only 
to  prevent  the  pidp  from  catching  on  the  aprons,  say  about  28  cubic 
feet  of  water  per  cubic  foot  of  rock  crushed.  For  rock  poor  in  gold,  (or 
poor  in  ore,  which  is  generally  the  same  thing,)  the  supply  of  water  is 
increased,  to  increase  the  rate  of  working,  so  that  the  quantity  amounts 
to  33  cubic  feet  and  upwards  to  one  cubic  foot  of  rock  crushed.  The 
foregoing  proportions  of  28  and  33  cubic  feet  to  one  represent  weights 
of  the  cubic  foot  of  rock  crushed,  of  about  125  and  108  pounds  respect- 
ivelj'.  Per  stamp  per  minute,  the  volume  of  the  battery-wat^r  averages 
^  cubic  foot.  It  has  in  summer  its  natural  temperature;  in  winter  it  is 
warmed  only  enough  to  prevent  congelation  upon  the  apron,  &c. 

Amalgamation. — For  the  purpose  of  amalgamating  the  gold  quicksilver 
is  introduced  through  the  charging-slit  from  time  to  time,  generally  once 
in  two  hours,  and  in  quantities  dependent  upon  the  richness  of  the  ore. 
Care  is  taken  to  distribute  it  as  evenly  as  possible  under  the  stamps. 
The  quantity  of  the  quicksilver  employed  is,  on  the  average,  three  times 
as  much  as  is  afterwards  recovered  in  the  amalgam.* 

The  process  of  amalgamation  is  as  follows :  The  quicksilver  is  finely 
di\ided  by  the  stamps,  and  thus  acquires  the  opportunity  to  coat  oV 
amalgamate  the  tine  particles  of  gold.  This  fine  division  of  the  mer- 
cury is  proved  by  the  t^ct  that  two-thirds  of  the  quantity  charged  gen- 
erally escapes  in  the  battery-slimes.  The  violent  motion  ("swash'')  of 
the  battery-water,  produced  by  the  fall  of  the  stamps,  the  particles  of 
gold,  amalgam  or  quicksilver  are  carried  with  the  pulp  upon  the  copper 
plates,  to  which  they  have  an  opportunity  to  adhere. 

Very  frequent  addition  of  small  quantities  of  quicksilver  gives  no 
better  result  than  charging  the  same  aggregate  once  in  two  hours.  It 
seems  to  follow  that  the  quicksilver  is  but  slowly  expelled  from  the  bat- 
tery little  by  little,  after  it  has  caught  a  quantity  of  gold  about  equal  to 
that  in  the  quicksilver  which  is  retained  by  the  inner  plates.  That 
which  escapes  through  the  screens  is  thinly  fluid,  and  contains  but  a 
small  percentage  of  gold,  while  the  amalgam  of  the  plates  is  either  a 
l)asty  mass  or  a  hard  layer.  Now,  since  the  quicksilver  which  arrives 
on  the  plates  is,  as  has  been  shown,  nearly  equal  in  gold  contents  with 
that  which  escapes,  it  follows  that  nearly  the  whole  gold  contents  of  the 
amalgam  of  the  plates  are  the  result  of  the  enrichment,  by  floating  par- 
ticles of  gold  in  the  pulp,  of  the  quicksilver  adhering  to  the  plates.t 
The  same  purpose  is  served  by  the  outer  as  by  the  inner  copperplates, 
as  the  pulp  flows  over  them. 


*Tlii8  loss  seems  very  large,  but  the  fact  of  its  existence  is  indisputable.  Mr.  Hagne 
speaks  of  -^(^  to  -^ff  of  a  pound  of  quicksilver  per  ton  of  rock,  which  is  about  the  same 
thing.  Even  at  present  high  prices  of  quicksilver,  however,  the  value  of  the  loss  is 
not  very  great,  only  gold  always  escapes  when  mercury  does. — R.  W.  R. 

t  This  passage  is  oljscure.  Mr.  Reichenecker's  meaning  appears  to  be,  that  the  quick- 
silver in  the  battery  takes  up  a  small  percentage  of  gold,  and,  whilostill  fluid,  is  thrown 
by  the  swash,  some  upon  the  interior  plates,  some  through  the  screen.  That  which 
catches  on  the  plates  gathers  more  and  more  gold,  and  grows  stiffer  and  harder  in  con- 
sistency. Finally,  the  same  process  takes  place  with  the  amalgam  caught  on  the  outer 
plates  of  the  apron. — R.  W.  R. 
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The  movement  of  the  pulp  in  the  battery  consists  in  alternate  rising 
above  and  falling  below  the  inner  plates,  combined  with  wave  motions 
longitudinally  along  the  battery-box.  Outside,  the  pulp  streams  with 
uniform  velocity  over  the  inclined  table,  a  movement  which  does  not, 
like  that  within  the  battery,  present  moments  of  rest,  favorable  to  the 
deposition  of  the  gold.  The  only  place  where  this  is  at  all  the  case  on 
the  outer  plates  is  the  upper  end  of  the  apron,  upon  which  the  dis- 
charge falls  from  a  height  of  several  inches.* 

According  to  foreging  data  these  outer  plates  have  an  inclination  of 
7  to  10  degrees  and  a  width  of  10  to  •12  inches  per  stamp,  upon  which 
about  one-fourth  of  a  cubic  foot  of  pulp  is  discharged  per  minute.  The 
discharge  moves  over  them  in  a  very  thin  layer,  which  moves  (as  in  the 
case  of  shaking-tables,  buddies,  &c.)  much  more  swiftly  on  the  surface 
than  on  the  bottom.  Such  particles  of  the  gold  and  amalgam  as  sink 
with  the  larger  and  heavier  pieces  of  ore  to  the  bottom  slide  or  roll 
slowly  along,  and  have  opportunity  to  adhere ;  but  smaller  particles  are 
swept  along  by  the  more  rapid  surface-current  of  the  watery  sheet  of 
pulp,  without  being  able  to  reach  tlie  bottom.  To  this  latter  class  be- 
longs the  greater  part  of  the  gold,  especially  of  that  which  escapes 
through  the  seives,  and  almost  all  the  particles  of  quicksilver  and  amal- 
gam. Moreover,  the  absolute  quantity  of  gold  which  can  come  in  con- 
tact with  the  outer  plates  is  less  than  that  which  may  touch  the  inner 
plates,  by  the  amount  retained  upon  the  latter.  For  all  these  reasons, 
the  inner  plates  must  furnish  the  greatest  part  of  the  gold  obtained  in 
the  mill. 

The  coarser  the  particles  of  gold,  the  longer  will  they,  after  being 
rendered,  by  their  separation  from  the  ore  or  gangue,  accessible  to 
quicksilver,  remain  in  the  mortar-bed,  where  most  of  the  latter  is  col- 
lected, and  the  better  will  be  their  opportunity  of  contact  with  it,  by 
which  means  their  subsequent  adhesion  to  the  plates  is  greatly  facili- 
tated. Moreover,  the  coarse  gold  will,  either  not  at  all,  or  very  seldom, 
be  lifted  up  to  the  discharge-level,  until  they  have  been  pounded  by  the 
stamps  into  a  more  favorable  shape,  or  crushed  .altogether,  or  changed 
in  volume  or  spe(;itic  gravity  by  a  partial  amalgamation.  Hence  they 
will  remain  in  the  battery  at  all  events  longer  than  the  fine  particles, 
and  will  be  more  likel}^  to  remain  on  the  inner  plates  ;*  and  only  a  small 
portion  will,  after  pulverization  or  amalgamation,  reach  the  outer  plates; 
while  the  fine  gold,  on  the  other  hand,  is  lifted  from  the  bottom  imme- 
diately after  being  set  free  from  the  ore,  and  is  held  in  siisi>ension, 
together  with  the  particles  of  amalgam,  by  the  battery-water,  until  it  is 
caught  on  one  of  the  plates,  or  is  discharged  through  the  sieve. 

\Vhile  the  substances  are  thus  floating  about,  it  is  very  ditticult,  on 
account  of  the  thinness  of  the  pulp,  to  unite  the  particles  of  gold  and 
quicksilver;  and  this  explains  the  fact  already  mentioned,  that  the 
quicksilver  which  escai)es  through  the  s(;reens  contains  little  gold. 
Moreover,  of  the  gold  escaping  in  the  pulp  only  a  small  amount  is  in 
the  two-thirds  of  the  quicksilver  originall}'  charged,  which  likewise 
l)asses  the  screens.  On  the  other  hand,  the  gold  escaping  must  be  free 
gold  in  the  pulp,  almost  wholly ;  and  a  part  of  it  may  be  still  inclosed 
in  the  quartz. 

*TIii8  arrangement  of  the  outer  plates  is  a  (lefeet,  which  could  easily  be  remedied 
by  giving  them,  as  is  frequently  done,  several  drops  or  stairs,  instead  of  a  smooth,  uni- 
form inclination. — R.  W.  K. 

t  Specifics  gravity,  moditied  by  the  resistance  of  the  medium,  determines  the  precipi- 
tation of  dili'erent  bodies  suspended  in  water.  But  the  resistance  is  proportioned  by 
the  surface,  and  small  bodies  have  more  surface  in  proportion  than  large  ones,  hence 
tliey  do  not  sink  as  easily. — R.  W.  R. 
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Treatment  of  the  plates  and  inortar; — retnoval  of  the  amalgam, — Sev- 
eral times  daily  the  crushing  is  suspended,  the  screens  are  removed, 
and  foreign  substances,  principally  splinters  of  wood,  which  may  be 
floating  about  in  the  mortar,  are  taken  out ;  after  which  the  screens  are 
replaced,  the  outer  plates  are  rinsed  with  water,  and  cleansed  from 
grease  and  oxide  by  means  of  cyanide  of  potassium,  alone  or  with 
ammonia,  poured  on  and  rubbed  with  a  soft  brush  or  woolen  cloth.  A 
film  of  grease,  of  hydrated  copper  oxide  or  copper  salts,  (carbonate, 
sebate,  cyanide,  &c.,)  hindei*s  the  combination  of  the  quicksilver  with 
the  plates  and  with  the  gold.  Grease  finds  its  way  into  the  battery 
partly  in  the  battery- water,  and  in  the  ore,*  partly  from  the  lubricating 
material  emploj^ed  on  the  cams  and  journal-bearings.  As  for  oxidation, 
the  copper  contained  in  the  film  of  amalgam  coating  the  plates  oxidizes 
when,  for  lack  of  being  completely  covered  by  the  flowing  battery- 
water,  it  is  exposed  to  the  air. 

Accumulation  of  pulpt  on  the  outer  plates,  resulting  from  occasional 
misproportion  in  the  amount  of  battery- water,  must  be  at  once  removed 
by  rinsing. J 

Once  a  day  the  gold  amalgam  adhering  to  the  outer  plates  is  removed, 
after  the  latter  have  been  rinsed,  by  scraping  with  a  sharp-edged  piece 
of  India-rubber ;  and  the  plates  are  cleaned  and  sprinkled  with  a  little 
fresh  quicksilver,  which  is  then  spread  over  them  by  means  of  the  brush 
or  woolen  cloth  already  described. 

The  inner  plates  are  taken  out  generally  twice  a  week,  (but  in  many 
cases  only  once,)  and  the  adhering  amalgam  is  scraped  off  as  far  as  pos- 
sible without  exposing  the  copper,  a  knife  or  chisel — not  too  sharp — 
being  employed  if  necessary.  Quicksilver  is  then  sprinkled  upon  them 
and  rubbed  off  again  with  the  above-described  piece  of  India-rubber.§ 
In  this  operation  just  so  much  additional  amalgam  is  removed  as  leaves 
behind  an  even,  thin  layer,  which  is  necessary  for  the  adhesion  of  fresh 
gold.  Finally  the  inner  plates,  immediately  before  they  are  replaced, 
are  cleaned  from  grease  and  oxide,  (a  little  more  quicksilver  being 
sprinkled  and  spread  upon  them,)  and  rinsed  with  water. 

Generally  once  a  week,  when  the  inner  plates  are  removed,  the  mor- 
tar and  the  stamps  are  examined  for  i)ortions  of  amalgam  which  collect 
in  thin  depressions  and  joints,  and  which,  when  rich  ores  are  under 
treatment,  amount  to  considerable  value.  At  the  same  time  the  rear 
housing  is  removed,  tlie  mortar  emptied,  worn  out  shoes  and  dies  are  re- 
placed with  new  ones,  and  other  necessary  repairs  are  made. 

In  summer  the  mills  are  usually  stopped  from  Sunday  motuing  to 
Monday  morning;  but  in  winter  they  are  run  during  this  period. 

Further  treatment  of  the  amah/am  obtained  in  the  stamp-mill, — The 
amalgam  obtained  from  the  plates  is  diluted  with  a  larger  quantity  of 


*  The  use  of  steariiie  caudles,  almost  uuiversal  iu  our  Aiuerican  gold  aud  silver 
mines,  leaves  niucli  grease  iu  the  ore.  Lamps  would  ou  this  aecouut  be  better. — 
K.  W.  R. 

tThis  terra,  which  I  slnmld  perhaps  have  explaiued  bofore,  is  apjdied  to  the  cnished 
jiroduct  escaping  through  the  scn^eus.  In  dry  crushing  the  *'  pulp"  is  dust ;  in  wet 
crushing,  slime  mechanically  suspended  in  the  battery-water.— R.  W.  R. 

t  For  this  purpose,  it  is  well  to  keep  a  small  nibber  hose  in  readiness,  connected  with 
the  water  supply,  so  that  a  stream  of  water  cau  be  at  any  time  directed  upon  the  part 
of  the  apron  which  is  thus  encumbered. — R.  W.  R. 

$  The  object  of  this  is  to  dilute  tis  it  were  with  mercury  the  hard  amalgam  which 
cannot  be  evenly  scraped  ott'  by  means  of  the  knife.  Gold-amalgam  catches  gold  better 
than  pure  quicksilver  or  copiKM-amalgara  ;  hence  the  care  with  which  the  complete 
removal  of  all  amalgam  from  the  copper  plates  is  avoided.  The  gold-amalgam  on  the 
inner  plates  is  generally  harder  (because  richer)  than  that  upon  the  tables. — R.  W.  R. 
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quicksilver,  and  worked  together  thoroughly  with  the  hand  into  one 
mass,  the  adhering  particles  of  pulp  being  separated  and  washed  away. 
The  impurities,  consisting  chiefly  of  copper  and  lefid,  which  still  float  on 
the  surface  of  the  mercury,  are  removed  by  means  of  a  wet  woolen 
cloth,  until  the  surface  is  perfectly  bright.  Finally  the  mass  is  pressed 
through  strong,  thick  canv^as-filters.*  The  amalgam  remaining  in  these 
contains  about  64  per  cent,  of  quicksilver,  which  is  removed  by  distil- 
lation in  a  cast-iron  retort.  In  this  way  is  generally  obtained  a  porous 
argentiferous  gold,  more  or  less  alloyed  with  quicksilver,  copper,  and 
sometimes  even  lead.-   This  gold  is  a  marketable  commodity. 

The  particles  of  ore  and  the  other  skimmings  removed  from  the  amal- 
gam are  collected,  and  generally  rubbed  flue,  and  digested  with  nitric 
acid,  after  which  the  greater  part  may  be  treated  like  the  original  amal- 
gam from  the  plates. 

Conditions  of  a  good  result  from  the  amalgamation. — These  are: 

1.  Very  fine  stamping. 

2.  The  copper  plates  must  have  a  coating  of  gold  amalgam.  This  is 
secured  for  new  plates  either  by  rubbing  on  gold  amalgam,  or  by  coat- 
ing them  with  quicksilver  only,  (forming  copper  amalgam,)  and  then 
rubbing  over  them  the  gold  amalgam  which  gradually  collects  upon 
them  from  the  pulp.  Xo  amalgam  is  removed  until  a  hard  layer  of  it  has 
formed  on  the  plates. 

3.  Use  of  the  proper  quantity  of  water.  When  the  supply  is  inade- 
quate, the  mortar  fills  up  with  pulp,  the  screens  are  choked  and  the  plates 
are  covered  up.  The  gold  and  quicksilver  have  more  opportunity  to 
come  in  contact  with  one  another,  but  no  chance  to  reach  the  plates. 
Too  much  water,  on  the  other  hand,  leads  to  coarser  crushing,  less  com- 
plete mechanical  exposure  of  the  fine  gold,  less  contact  of  gold  and 
quicksilver,  and  a  premature  sweeping  off  of  both.  The  addition  of 
quicksilver  in  larger  quantity  does  not  practically  overcome  these  evils, 
since,  though  it  may  cause  the  formation  of  more  amalgam,  the  exces- 
sive current  of  the  water  will  sweep  it  away  from  both  the  inner  and  the 
outer  plates. 

4.  Proper  temperature  of  the  battery-water.  A  high  temperature, 
indeed^  favors. the  amalgamation;  but  the  amalgam  formed  is  more 
liquid  m  proportion  to  its  contents  of  gold,  and,  instead  of  adhering  to 
the  inner  plates  at  first  contact,  tends  to  run  down  upon  them  and  fall 
back  into  the  mortar.  At  the  proper  temperature,  on  the  other  hand, 
particles  of  amalgam  adhere  to  the  inner  plates,  gradually  accumulating 
to  dendritic  aggregates  and  undulating  radial  forms,  the  mass  of  which 
possesses  solid  consistency  and  a  rough  surface.  In  this  way  the  plate 
soon  acquires  a  corrugated  surface,  which  greatly  iiicilitates  the  further 
accumulation  of  quicksilver  and  gold,  whereas,  at  a  high  temperature,  the 
surface  remains  more  or  less  smooth.  The  richer  the  amalgam  on  the 
l)lates,  the  more  likely  is  it — especially  when  the  battery-box  is  acci- 
dentally overrfilled — to  be  washed  ott'  by  the  pulp,  i)ulverized  by  the 
stamps,  and  carried  out  through  the  screen.  Too  high  a  temperature 
causes  similar  evils  upon  the  outside  plates. 

5.  The  addition  of  quicksilver  in  proper  quantity.  Too  much  quick- 
silver is  attended  by  results  similar  to  those  of  excessive  temperature. 
Moreover,  the  increased  quantity  of  quicksilver,  the  battery-water  re- 
maining the  same,  causes  much  more  to  be  deposited  on  the  outside 
plates.    This  may  dissolve  the  thin  coating  upon  them,  and  expose  and 

*  For  small  quantities,  a  piece  of  dressed  buck-skin,  or  chamois-leather,  is  employed, 
in  which  the  amalgam  is  placed,  and  the  superfluous  quicksilver  expressed  by  wring- 
ing.—R.  W.  R. 
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amalgamate,  here  and  there,  the  copper  beneath.  The  result  is  a  de- 
crease in  the  ability  of  the  plates  to  catch  and  hold  the  gold,  and  an  ex- 
cess of  copper  ill  the  amalgam  obtained.  Of  course,  on  the  other  hand, 
the  addition  of  too  little  quicksilver  diminishes  the  amount  of  gold 
caught  on  the  plates. 

G.  Proper  height  of  the  charge  in  the  mortar.  This  should  not  be 
allowed  to  rise  higher  than  about  three  inches  below  the  lower  edge  of 
the  inner  plates.  If  the  quartz  and  pulp  in  the  battery  come  nearer  the 
plates,  there  is  too  much  and  too  coarse  stuff  thrown  upon  the  latter, 
preventing  the  accumulation  of  amalgam,  or  displacing  it  after  it  has 
collected. 

7.  Kegular  feeding.  Occasional  overcharging  of  the  battery  has  the 
same  effect  as  too  little  battery-water,  besides  of  course  producing  the 
evil  just  alluded  to,  of  too  close  an  approach  of  the  crushed  or  half- 
crushed  ore  to  the  inner  plates. 

8.  Care  in  keex)ing  the  plates  clean. 

Common  accidentH  in  crushing. — The  usual  accidents  in  stamp-mills 
(generally  the  result  of  defective  management)  are :  the  loosening  of  the 
various  i)arts  of  the  stamp,  the  breaking  of  the  cam  or  the  shank  of  the 
shoe,  and  the  springing  or  bending  of  the  stem. 

All  the  parts  of  the  stamp  may  work  loose  through  its  running 
''empty''  or  bare,  in  consequence  of  a  lack  of  rock,  or  through  the 
presence  of  pieces  of  broken  dies  or  shoes  beneath  the  stamps.  The 
stem  may  be  drawn  out  of  the  head  if  the  battery  box  is  filled  too  high, 
in  which  case  the  adhesion  between  the  stam])-head  and  the  pulp  may 
be  greater  than  that  between  head  and  stem.  The  shank  of  the  shoe 
may  break  off',  if  a  piece  of  cast  iron  from  a  die  or  shoe  gets  under  the 
shoe  in  the  neighborhood  of  its  edge.  Displacement  or  fracture  of  cams 
and  curvature  of  the  stem  may  be  caused  by  running  the  cam-shaft 
backwards,  in  which  case  the  concave  under  side  of  the  cam  is  pressed 
upon  the  upi)er  part  of  the  collar  or  tappet.  A  cam  may  also  be  broken 
by  the  fall  of  a  stamp  which  has  been  hung  up  and  is  carelessly  let  go, 
so  that  the  tappet  strikes  the  cam  with  a  blow.  Neglect  of  proper  lubri- 
cation (for  which  tar  is  generally  employed)  leads,  here  and  there,  to 
the  inemature  wearing-out  of  a  cam. 

Workmen  and  their  duties, — The  immediate  superintendent  of  the  whole 
mill  is  usually  the  so-called  foreman,  who  very  rarely  i)0ssesses  theoreti- 
cal knowledge,  but  who  has  himself  discharged,  at  various  periods,  the 
duties  of  every  i)osition  in  such  works,  and  is  thoroughly  familiar  with 
them  all,  sa  that  he  can  at  any  time  take  the  place  of  an  absent  workman, 
or  fully  instruct  a  new  hand.  The  foreman  is  responsible  for  the  general 
regularity  of  operations,  and  particularly  for  those  more  immediately 
connected  with  the  collection  of  amalgam,  its  safe  keeping,  and  the  final 
correct  delivery  of  products  to  the  owner.  These  processes  (the  clean- 
up, retorting,  &c.)  he  performs  as  far  as  possible  alone.  (Sometimes 
the  owner  prefers  to  retort  his  own  amalgam.)  Complete  trust  is  there- 
fore necessarily  reposed  in  him ;  and,  since  he  is  responsible  for,  the 
proper  conduct  of  every  part  of  the  operations,  he  usually  has  the 
power  of  engaging  and  discharging  workmen.  At  least  the  owner  makes 
no  changes  in  the  force  contrary  to  the  foreman's  wishes.  In  stamp- 
mills,  however,  which  are  driven  by  steam-power,  the  care  of  the  en- 
gines and  gearing  is  usually  more  or  less  completely  taken  from  his  con- 
trol, and  intrusted  to  the  two  engineers.  In  small  mills,  up  to  say  fif- 
teen stamps,  the  foreman  is  commonly  at  the  same  time  the  first  engi- 
neer, and  the  two  feeders  must,  when  he  is  prevented  by  absence  or 
otherwise,  tend  the  engine  in  addition  to  their  other  duties.     In  very 
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Wge  mills,  on  the  other  band,  having  more  than  fifty  stamps,  a  special 
engineer  with  one  or  two  assi.stanU  is  reqnir«<l :  and  to  these  is  given 
the  care  of  all  the  machinery,  the  foreman  being  sofficiently  occupied 
with  the  supervision  and  partly  personal  execution  of  the  operations 
immediately  connected  with  stamping,  amalgamation^  &c. 

The  necessity  of  supplies  is  reported  by  the  engineer  or  foreman  to 
the  owner  or  his  agent,  that  the  required  purchases  may  be  made  in 
time. 

The  foreman,  like  all  the  workmen,  not  excepting  the  engineers,  is 
very  rarely  engaged  for  a  specified  period,  but  may  at  any  time,  without 
jirevious  notice,  resign  or  be  discharged. 

Wages  are  paid  weekly  or  fortnightly.  The  pay  of  an  ordinary  work- 
man, such  as  the  feeder,  per  diem,  is  about  $2  40 ;  of  the  second  engi- 
neer, $2  60  to  *3 ;  of  the  foreman  or  first  engineer,  from  $3  20  to  *4. 

If  a  stamp-mill  has  a  single  foreman,  he  is  usually  at  his  post  from  7 
to  12  in  the  forenoon  and  from  1  to  6  in  the  afternoon,  the  owner  or 
agent  relieving  him  in  the  interval.  In  large  mills,  having  two  foremen, 
they  change  shifts,  as  do  the  engineers  and  other  workmen,  at  the 
twelfth  hour. 

There  has  been  hitherto  no  benevolent  fund,  of  assessments  or  other- 
wise, for  the  relief  of  workmen  injured  or  falling  sick  during  service,  or 
for  the  assistance  of  their  families. 

RESULTS. 

Capacity  of  the  stamps. — The  normal  average  is  about  1.09  cubic  feet' 
or  from  115  to  130  pounds  of  rock  hourly,  per  horsepower  developed  by 
the  stamp. 

Wear. — The  wear  of  the  die  is  nearly  half  as  great  as  that  of  the  shoe, 
both  together  amounting  to  about  185  i)ounds  on  the  average  for  1,000 
hundred- weight  of  rock  crushed. 

Product  of  gold. — The  product  of  gold  from  the  copper  plates  varies 
between  30  and  50  per  cent,  of  that  in  the  ore,  and  averages  about  40 
per  cent.  A  smaller  yield  than  this  is  usually  due  to  imperfect  disin- 
tegration (too  coarse  crushing)  of  the  ore ;  a  larger  yield,  chiefly  on  the 
inner  plates,  to  the  presence  of  more  coarse  gold. 

About  15  per  cent,  of  the  gold  remains  on  the  average,  under  normal 
conditions  of  running,  enveloi)ed  in  the  unredeemed  portions  of  the  ore, 
{i.e.,  the  larger  particles ;)  hence,  about  45  per  cent,  gold  actually  freed 
from  this  envelope  still  escapes  the  plates;  and  a  small  ^art  only  of 
this,  say  7  per  cent,  out  of  the  45,  is  dissolved  in  the  two-thirds  of  the 
quicksilver  charged,  which,  as  we  have  seen,  likewise  escapes  from  the 
plates.    The  remaining  38  per  cent,  escapes  as  unamalgamated  gold. 

Of  the  amalgam  obtained  the  interior  plates  yield  about  67  per  cent., 
the  outer  20  per  cent.,  the  skimmings  13  per  cent.;  or,  distributing  the 
latter  in  due  proportion,  the  inner  plates  yield  three-fourths,  and  the 
outer  plates  one-fourth  of  the  amalgam  obtained,  or  30  and  10  per  cent., 
respectively,  of  the  gold  contained  in  the  ore.  lleckoning  by  units  of 
surface,  the  iuner  plates  collect  30  times  as  much  gold  as  the  outer. 

We  will  designate  by  M  the  total  gold  in  the  ore;  A,  the  gold 
caught  in  the  battery  on  the  inner  plates;  B,  the  gold  caught  on  outer 
plates,  (A  being  about  3  13 ;)  ff.  the  coarse  gold  caught  on  the  plates  ;  /, 
the  tine  gold  caught  on  the  i)lates;  C,  the  free  gold*  esca])ing  from  the 
plates;  D,  the  gold  escaping  not  freed  from  ore  or  rock;  K,  the  coeffi- 
<*ient  or  i)ercentage  of  yield. 

*  lucluding,  apparently,  that  which  escapes  a-s  amalgam. — R.  W.  R. 
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Assuming  that  ho  coarse  gold  is  lost  from  the  plates,  aiid  that  the 
proportion  of  fine  gold  caught  to  that  which  escapes  free  is  constant  and 
independent  of  g  and  D,  we  may  calculate  from  the  value  of  C  or  D  the 
proportion  between /and  g. 

From  the  equations 

(1)    A+B+C+D  =  M,  and  A+B  =  KM 
we  have 

(2)     C+D=:(l  — K)M 

Making  g  and  D  =0,  we  have /=  KM,  and  C  =  (1— K)  M  (•) 
Hence, 

.3)    C_l-K 

a  constant  proportion ;  whence, 

/=  J^  C  and  g=KU  — /=K  M— ,— ,-^  C 

and 

U)    f-  ^  _(l-K)M-D_C(t) 

^  '     g      (1  — K)M  — O  D  I) 

If  we  now  desiguate  with  F  and  G  the  quautities  of  fine  and  coarse 
gold  in  the  ore,  (the  whole  of  the  latter  being  saved,  or  G  ==«;,)  we  have 

F  _/+(!- K)M 
G  g 

^  ^     G     (1  — K)M  — C  D 

Assuming  further  that  no  coarse  gold  escapes  from  the  battery,  but 
that  all  the  gold  passing  the  discharge  is  fine,  and  design^-ting  with/' 
and  g^  the  fine  and  coarse  gold  caught  on  the  inner  plates,  and  by  C  the 
total  free  gold  carried  through  the  discharge,  and  by  F'  and  Gr^  the 
amounts  (on  this  assumption)  of  fine  and  coarse  gold  in  the  ore;  we 

/*'  F' 

may  obtain  the  proportions  ^  and  —    from  equations  (4)  and  (5)  by 

g  ^ 

substituting  for  K  the  value  0.75*  K,  and  for  C  the  value  C'^B+C  = 
0.25  K  M+C4     This  gives  us : 


(«)  4! 


0.25  KM+O  __(!— 0.75K)  M  — D_B+C 


g'      (1  — K)M  — 0  D  J) 

(1-0J5)K^  ,^  1-0^  ^^^ 

^''  «' (i_ji)M-0 D 


*  Since  /  and  C  are  independent  of  g  and  D,  we  may  put  the  latter  =  0  without 
affecting  the  proportion  l>etween  the  former.  In  otlier  words, *hy  the  original  proposi- 
tion, there  being  no  coarse  gold  lost,  and  the  gold  lost  by  reason  of  envelopment  in 
quartz,  etc.,  not  atfectiug  tlie  amalgamation,  it  may  be  assumed,  in  considering  the 
proportions  of  the  tine  gold  caught  to  the  tine  gold  lost,  that  there  is  no  coarse  gold 

and  that  the  crushing  is  jK-rfect.    The  proportion  -^  =  —  —  is  true  on  this  hypothesis 

for  all  values  of  g  and  D. — R.  W.  R. 

t  From  which  it  seems,  that  though  the  proportion  between  /  and  C  is  independent 

of  the  rahtes  of  g  and  1),  it  is  not  indei>endent  of  the  proportion  — — R.  W.  R. 

X  Mr.  Reicheueckers  calcuiati<m  is  so  coiulensed  that  a  little  ex])lauation  may  not  be 
unacceptable.     Since  A  is  3  B,  or  the  gold  saved  on  the  inner  ph^^va  \^  lU\«-^.-lvsvvt\>^^  ^oS. 
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For  K  =  0.4,  (40  per  cent.,)  and  D  =  0.15  M,  we  have  from  equation  (3) 

=  1.5 :  from  equation  (4)  •^=  3  ;  from  equation  (5)  --  =  9  ;  from 
/  '  0  ^      G 

equation  (G)  -^  -  =  3.67 ;  and  from  equation  (7)  ^  ^  =  14.6.  (*) 

Tlie  loss  in  melting  the  retort  metal  is  generally  about  8  per  cent.,! 
due  mostly  to  the  quicksilver  retained  in  it.  The  regulus  contains  a 
varying  amount  of  silver,  seldom  less  than  15  per  cent.,  and  very  little, 
say  1  per  cent.,  of  copper. 

Cost  of  the  (fold  extraction. — The  cost  of  working,  L  e.,  crushing  and 
simultaneous  amalgamation,  is,  for  1,000  hundred-weight,  about  as  fol- 
lows: 

Wages $30  00 

Wear  of  shoes  and  dies tlii  15 

Steam-engine So  70 

Interest  on  capital :V2  00 

Loss  of  quicksilver 2  35 

Sundries 3  s.j 


Total 187  2; 


) 


This  is,  therefore,  the  minimum  paying  yield  for  a  steam  stamp-mill, 
aside  from  the  cost  of  mining  and  transportation.  These  items  amount 
for  1,000  hundred-weight  seldom  to  less|  than  »*!$300,  (freight  being,  ou 
an  average,  about  one-sixth  of  the  running  cost.)  To  obtain,  therefore, 
the  minimum  yield  which  will  cover  all  mining  freight  and  reduction 
expenses,  we  must  include  this  item,  and  increase  the  estimated  loss  of 

the  total  saved,  K,  or  the  percentaj^e  of  yiehl  for  aU  the  plates,  becomes  0.75  K  when 
the  inner  i»lates  only  are  considered.  And  C,  tlie  amount  of  free  gold  e>icapin«j^  from  all 
the  plates,  becomes,  whe^i  the  inner  plates  alone  are  considered,  B-|-(y,  or  the  whole 
amount  passinj^  tlie  screens.  But  A  -|-  B  =  K  M ;  and  A  =  I?  B ;  hence  B  =  O."2o 
K  M,  and  C  =0.2o  K  M  -f  C.  It  will  be  seen  that  to  determine  the  proportion  of  line 
and  coarse  «x<>hl  saved  in  the  battery,  the  outer  ]dates  are  assumed  to  bo  wanting,  and 
the  whole  discharge  is  treated  as  a  loss. — R.  W.  R. 

*  Thes^  results  may  be  thus  expressed  in  words.  If  of  the  gold  in  the  ore  40  j)er 
cent,  is  saved,  liO  in  the  battery  and  10  on  the  outer  plates,  15  per  cent,  is  lost,  envel- 
oped in  (piartz,  and  45  per  cent.  escai)es  as  free  gold,  then,  assuming  that  no  coarse 
gold  is  lost,  and  that  the  proportion  of  tine  gold  }>aved  is  independent  of  the  amount  of 
coarse  gold  saved  and  of  tlie  amount  lost  through  insufticient  crushing,  it  follows : 

1.  That  two-lifths  of  the  free  tine  gold  is  saved  and  three-tifrhs  lost. 

2.  That  of  the  gold  saved  three-fourths  is  tine  gold. 

X  That  of  the  gold  in  the  ore  rune-tenths  is  tine  gold.  If  we  assume  that  no  coarse 
gold  ]»asses  through  the  screens,  then, 

4.  Of  the  gohl  saved  in  the  battery-box  ij;;!,  or  7S  per  cent.,  is  fine. 

5.  Of  the  gold  in  the  ore  ^4;;,  or  93  per  cent.,  is  tine. 

It  will  be  seen  that  these  results  turn  on  a  definition  of  coarse  Jind  tine  gold.  These 
terms  are  relative  and  vague.  As  the  problem  is  here  stated,  however,  in  1,  *2,  and  3, 
all  gold  tine  enough  to  escape  from  the  plates,  and  in  4  and  5  all  gold  tine  enough  to 
escape  through  the  screens,  is  called  distinctively  fine  gold. — R.  W.  R. 

tThe  average  of -ili  meltings,  given  by  Mr.  Hague,  (U.  S.  Geol.  Expl.  Exped.,  vol.  iii. 
p.  554,)  is  5.4i  per  cent. — R.  \V.  R. 

t  And  frecpiently,  it  might  be  added,  to  a  great  deal  more.  Six  dctllars  per  ton  for 
mining  and  hauling  is  below  the  average. — H.  W.  R. 


METALLURGICAL   PROCESSES.  353 

quicksilver  in  proportion,  (L  6.,  from  $2  35  on  $187  25  to  $6  GO  on 
$491  50,)  giving  the  following  estimate  for  1,000  hundred- weight : 

Cost  of  quartz  at  mill $300  00 

Crushing  and  amalgamation $184  90 

G  GO 
191  50 

Total 491  50 


This  yield  represents  $9  83  per  ton,  or  an  actual  amount  in  the  ore 
of  $14  74  per  ton,  or  $103  18  per  cord.  These  estimates  ape  based  on 
the  supposition  that  the  tailings  are  run  off  without  further  attempt  to 
save  the  quicksilver  or  gold  w^hich  they  contain.*  When  water  is  the 
motor,  the  minimum  paying  yield  (possible  profit  from  further  concen- 
tration not  being  reckoned)  is  $40G  30  per  1,000  hundred-weight,  or 
$8  13  per  ton.  In  this  case  the  milling  cost  proper  is  $101  00,  or  $2  03 
per  ton,  and  is  to  the  mining  and  hauling  cost  about  as  1  to  3. 

II.  FURTHER  CONCENTRATION  AFTER  CRUSHING. 

The  further  concentration  has  for  its  chief  object  the  saving  of  as  large 
a  portion  as  possible  of  the  gold  which  has  escaped  from  the  plates.  In 
the  case  of  ores  which  contain  considerable  amounts  of  silver  as  well  as 
gold,  the  saving  of  the  argentiferous  i)ortions  is  desired  at  the  same  time. 
Both  objects  are  sought  by  the  separation  of  the  cleaner  portion  of  the 
battery  slimes  into  two  sorts,  each  containing  gold  ore,  (enveloped  gold,) 
free  gold,  auriferous  quicksilver,  and  silver  ore,  the  specific  gravity  of 
the  two  classes  being,  for  the  heavier,  say,  3.6  to  4.G,  and  for  the  lighter, 
3.0  to  3.5.  The  first  class  is  subsequently  subjected  to  further  pulver- 
ization and  amalgamation,  and  both  classes  are  then  concentrated  until 

*  Subtracting  from  the  total  of  S491  50  the  cost  of  mimng  aud  freight,  we  have 
S191  50,  or  $3  83  i)er  ton.  The  interest  on  capital  being  also  subtractiid,  we  have 
$158  90,  or  S3  18.  The  average  of  1,300  tons  at  the  Ophir  Company's  mill  (see  Mr. 
Hague's  report,  already  quoted,  p.  555)  was  5»3  (59.  Mr.  Hague's  own  estimates  com- 
pare with  those  in  the  text  as  follows : 


Hague  J  per  ton. 

Labor §1  25 

Fuel 1  00 

Castings  and  ordinary  repairs 35 

Quicksilver 5 

Water,  when  purchased 20 

2  85 


BeicheneckeTy  per  ion. 

Labor $0  79 

Fuel  and  engineers 1  72 

Castinjjjs  and  ordinary  repairs 46 

Quicksilver 13 

Sundries 8 


3  18 


Mr.  Hague  adds  :  "  Making  due  allowance  for  other  supplies  not  enumerated,  extra- 
ordinary repairs  and  miscellaneous  expenses,  the  estimated  cost  will  accord  closely 
with  the  figures  just  given  as  the  re-sult  of  the  experience  of  the  Ophir  and  the  Sensender- 
fer  mills.  Of  course  the  above  items  will  vary  considerably  in  different  mills.  The 
cost  of  fuel  depends  not  only  on  the  price  paid  for  it,  but  on  the  economy  with  which 
it  is  used,  the  kind  of  boiler  employed,  and  the  proper  adaptation  of  all  tne  machinery 
to  its  purpose.  The  same  remark  applies  to  the  economy  of  labor,  while  in  all  mills  an 
essential  condition  of  cheap  work  is  constant  employment  at  full  capacity." 

Mr.  Hague  takes  no  account  of  interest  on  capital :  and  I  think  it  is  difficult  to  in- 
clude this  item  in  estimates  of  running  cost,  though  it  certainly  constitutes  a  large 
tem  of  expense,  and  is  disastrously  important  when  the  mills  are  run  too  slowly,  or  on 
less  than  fuU  capacity.  Mr.  Keichenecker  reckons  it  very  high ;  $32  60  on  50  tons  of 
ore  represents  about  2  per  cent,  a  month  on  the  capital  necessary  to  build  a  ten-stamp 
mill,  crushing  t€n  tons  daily.  I  do  not  know,  however,  precisely  on  what  basis  his 
calculation  is  made. — R.  W.  R. 

H.  Ex.  10 23 
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the  product  can  be  used  in  tlie  matte-smelting  process.*  The  volume 
of  the  two  classes  together  is  at  least  10  per  cent,  of  the  rock  sent  to 
mill. 

The  first  separation  of  the  slimes  either  takes  plaee  upon  round  bud- 
dies, or  the  first-class  is  collected  in  bhinket-sluiceS  and  the  second  in  a 
box.  The  further  treatment  of  the  first-class  is  eft'ected  in  pans,  and 
the  final  concentration  upon  hand-buddies. 

APPARATUS  OF  THE  FIRST  SEPARATION. 

The  round  huddle^  (Fig«  3.) — This  is  a  conical  buddle,  about  19  feet  in 
exterior,  3  feet  in  interior  di.ameter,  and  f  inch  inclination  per  radial 
foot.  The  central  block  A,  about  2J  feet  high  and  23J  inches  across  the 
top,  bears  the  journal-block  a  for  the  foot  of  the  shaft  B.  About  1  inch 
above  a  is  a  wide  conical  collar,  C,  on  the  shaft,  1  inch  high,  22  inches 
in  diameter,  and  placed  with  the  fiat  side  downward.  Above  this  are 
four  attachments,  c  for  the  brush-arms  D  ;  and,  cast  solid  with  these,  a 
disk,  d^  about  8  inches  in  diameter,  serving  as  bottom  to  the  wooden 
vessel  E,  about  7  inches  high. 

The  slimes  fall  through  the  bottom  of  the  conductor  F  into  E,  over 
the  edge  of  E,  upon  the  sloping  surface  of  C,  and  flow  from  this  across 
the  slightly  projecting  edge  of  the  block  A  upon  the  hearth  or  buddle 
H.  At  two  i)oints  in  the  rim-wall  G  are  gates,  e,  in  which  are  bored 
small  apertures,  m,  about  1^  inches  in  diameter.  Through  these  the 
stream  with  the  lighter  (earthy)  matter  escapes. 

The  shaft  carrying  the  brushes  makes  6  to  7  revolutions  a  minute. 
The  supply  of  slimes  is  4  to  o  cubic  feet  per  minute,  containing  about 
3.1  i)ounds  of  crushed  material  per  cubic  foot  of  water.  To  fill  the  bud- 
dle to  the  mean  height  of  about  2J  inches  takes  three  days.  The  con- 
tents are  separated  into  two  classes  by  a  circle  drawn  about  3  J  feet  from 
the  central  block.  The  (dry)  weight  of  the  concentrates  thus  obtained 
is  about  2.5  and  10.4  per  cent.,  or  in  all,  12.9  per  cent,  of  the  weight  of 
the  rock  crushed ;  and  their  specific  gravity  is  respectively  4.33  and 
3.4,  or  3.55  for  the  whole. 

Since  no  regular  attention  is  required,  except  when  the  concentrates 
are  to  be  removed,  one  workman  can  attend  to  three  buddies.  In  small 
concentrating  works  the  workman  has  other  duties,  such  as  the  spalling 
of  the  rock  for  the  stamps.  The  cost  of  labor  at  the  buddle  may  be 
reckoned  at  two  shift-wages  per  1,000  hundred-weight. 

The  hJanld-sInices. — These  are  set  below  the  outer  plates  or  aprons  of 
the  battery.  They  are  about  12  feet  long,  IJ  to  2  feet  wide,  and  in- 
clined full  2  inches  per  foot,  or  about  10^.  Upon  each  are  laid  two 
blankets,  which  are  washed  at  intervals  of  one  and  a  half  to  two  hours. 
The  quantity  of  slime  passing  per  foot  of  sluice  width  is  about  0.7  cubic 
feet  per  minute,  containing,  as  above  remarked,  about  3.1  pounds  of 
solid  matter  per  cubic  foot  of  water.  The  blanket-concentrates  amount 
to  about  2.5  per  cent,  of  the  original  crushed  ore,  and  have  a  specific 
gravity  of  perhaps  3.4.  The  blankets  are  washed  by  the  feeder  or  spaller, 
or  in  small  mills  by  the  foreman. 

The  box  or  launder  has  various  dimensions.  In  width  it  may  be  any- 
where from  0.6  to  IJ  feet  per  cubic  foot  of  slimes  supplied  per  minute, 
and  in  length  from  4  to  12  feet.  The  depth  is  1 J  to  2^  feet.  A  launder 
0.6  feet  wide  per  cubic  foot  of  slimes,  10  feet  long, "and  IJ  feet  deep, 

*  As  flux  for  the  richer  ore«,  in  reverberatories.    The  process  is  practiced  in  Professor 
Hiirs  works  at  Black  Hawk.— R.'W.  R. 
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saves  on  the  aveia<;e  about  12  per  cent,  of  the  weight  of  ore  crushed, 
with  a  specific  gravity  of  3  to  3.2.  This  may  be  looked  upon  as  a  mini- 
mum yield  for  the  launder.  Partitions  are  rarely  uj^ed.  Two,  sometimes 
three  boxes  are  placed  side  by  side,  and  used  alternately.  All  the  boxes 
of  a  mill  have,  however,  the  same  dimensions,  so  that  only  one  class  of 
concentrate  is  obtained.  The  cleaning  out  of  the  boxes  is  performed 
sometimes  by  the  spaller  or  the  blanket-washer,  sometimes  by  the  work- 
man who  attends  to  the  subsequent  processes  of  separation. 

APPARATUS  FOR  PULVERIZING  AND  AMALGAMATING  THE  FIRST  CLASS 

OF   CONCENTRATES. 

The  blanket-washings  and  the  corresponding  concentrates  from  the 
inner  circle  of  the  buddle  are  ground  in  iron  pans  with  stone  drags,  and 
subsequently  treated  in  dolly-tubs  to  extract  the  auriferous  quicksilver. 

The  pan. — This  consists  (Figs.  4  and  5)  of  a  cast-iron  vessel,  A,  8J 
inches  high  in  the  clear,  generally  3(>  inches  in  diameter  at  the  bottom, 
and  43  at  the  top;  the  thickness  of  sides  and  bottom  is  about  f  inch.  It 
has  an  interior  cone,  a,  through  which  passes  the  wrought-iron  shaft  B,  1 J 
to  lif  inches  thick.  The  cone  has  an  exterior  diameter  of  12  inches  at 
the  bottom,  and  0  inches  at  the  top.  The  channel  for  the  drag-stones, 
C  is  therefore  12  inches  wide  at  the  bottom.  The  shaft  rests  upon  the 
cone  by  means  of  a  ring,  e,  cast  or  screwed  on,  and  fitting  in  a  recessed 
seat  in  a.  Revolution  is  communicated  from  below  through  bevel-gearing 
h  h'.  At  the  distance  of  18  inches  above  the  bottom  of  the  pan,  the 
shaft  carries  two  arms,  D  D',  13  to  14  inches  long,  and  provided  at  the  ends 
with  hooks,  &,  To  these  are  attached  chains,  d  d%  about  16  inches  long, 
which  connect  with  hooks  &  on  the  front  end  of  the  drags.  The  latter 
are  5  to  0  inches  high,  weigh  70  to  90  pounds  each,  and  are  generally 
of  fine-grained  granite. 

The  pan  is  generally  fastened  with  screw-bolts  through  four  flanges,/, 
cast  on  in  the  plane  of  the  bottom  to  a  wooden  bed,  (/,  about  3  inches 
thick,  which  serves  at  the  same  time  as  a  guide  to  the  shaft.  This  bed 
rests  in  turn  on  four  cast-iron  legs,  /t,  connected  two  and  two  by  cast- 
iron  cross-pieces,  ^),  w  hich  serve  as  supports  for  tlie  horizontal  driving- 
shaft  q.  The  latter  is  provided  for  each  pan  with  a  coupling,  so  that  it 
can  be  put  in  or  out  of  gear  at  will.  Immediatel3'  below  the  bed  g  the 
two  legs  of  each  pair  are  bolted  by  means  of  cast  flanges  to  a  wooden 
cross-piece,  /.    The  feet  are  bolted  to  longitudinal  sills  k  W, 

For  the  purpose  of  discharging  the  pan,  an  opening,  m,  about  3  inches 
wide,  is  iirovided  in  the  bottom,  on  the  front  and  near  the  side.  This 
can  be  closed  by  a  screw  plug  with  a  handle,  n.  Beneath  the  opening 
is  a  wooden  gutter,  o,  which  leads  to  the  dolly-tub. 

The  pan  is  charged  with  70  to  90  pounds  of  the  blanket  or  buddle 
concentrate,  and  water  is  added  until  the  mass  will  just  cling  to  a  stick 
dipped  in  it  without  dropping  olf.  This  fills  the  pan  for  about  1 J  inches. 
The  charge  remains  about  eleven  hours  under  the  action  of  the  drags, 
which  travel  at  the  rate  of  ten  to  eleven  revolutions  per  minute.  By 
this  treatment  the  particles  of  quartz  are  ground  finer,  and  gold  is  ex- 
posed to  the  action  of  the  quicksilver  in  the  pulp,  while,  on  the  other 
hand,  particles  of  gold  already  set  free  by  the  stamps,  but  not  yet  amal- 
gamated, have  a  prolonged  opportunity  of  uniting  with  the  mercury.  A 
little  before  the  end  of  the  process  the  charge  is  further  diluted  with 
water;  and  finally  the  whole  is  drawn  oft'  through  the  opening  in  the 
bottom  and  conducted  to  the  dolly-tub. 

No  quicksilver  is  added  in  the  pan,  as  the  concentrates  already  con- 
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tain  a  sufficient  quantity,  lost  from  the  battery-plates  and  aprons.  The 
usual  practice  is  to  provide  one  pan  of  the  dimensions  here  g^iven  for 
every  six  or  seven  stamps. 

The  dolly-tub. — This  is  a  cylindrical  wooden  tub,  a,  (Figs.  6,  7,  and  8,) 
having  (when  one  dolly-tub  is  calculated  for  three  pans)  2J  feet  interior 
diameter,  and  14  inches  clear  height.  Up  to  about  11  inches  from  the 
bottom  it  is  reenforced  with  a  If -inch  wooden  lining,  h,  so  that  the  clear 
diameter  is  here  about  2  feet.  The  sides  and  bottom  of  this  interior 
are  covered  with  amalgamated  sheet-copper,  like  the  plates  of  the 
stamp-mill,  which  rises  in  the  center  to  a  cone,  c,  about  9  inches  in  diam- 
eter at  the  bottom,  5  inches  at  the  top,  and  reaching  to  within  about  li 
inches  of  the  upper  edge  of  the  tub.  The  copper  lining  is  set  in  seg- 
ments, the  ends  of  which,  r,  where  they  come  together,  are  bent  up  into 
ridges  about  1  inch  high.  Upon  these  the  imlp  strikes  when  stirred, 
and  the  deposition  of  gold  and  quicksilver  is  thus  facilitated. 

Two  bung-holes,  (?,  5',  are  placed  resi)ectively  3  and  6  inches  below  the 
upper  edge,  and  a  third,  cPj  in  the  bottom.  Below  the  lower  side  hole, 
<l",  is  attached  an  apron,  e,  about  a  foot  wide,  and  covered  on  the  bot- 
tom with  copper. 

The  dolly-tub  rests  on  several  timbers,  /,  about  6  inches  high.     Two 
vertical  posts,  </,  </',  set  in  the  floor  on  either  side,  and  united  above 
by  cross-pieces,  A/i',  carry  the  spindle  i,  with  the  stirrer  k,  and  the  pul 
ley-shaft  n. 

The  wooden  stirrer  consists  of  the  carrier  A:,  with  two  arms,  Z,  /',  at 
each  end,  of  which  the  outer  I  runs  vertical,  while  the  inner  /'  has 
nearly  the  inclination  of  the  side  of  the  cone  c.  By  means  of  the  rin^' 
with  clamp-screw  m,  the  stiiTcr  may  be  made  fast  at  any  i)oint  on  tbe 
shaft.  The  shaft  is  composed  of  two  parts,  with  a  coupling, »»',  by  means 
of  which  the  movement  of  the  lower  i)art,  with  the  stirrer,  can  be 
stopped  independently  of  the  gearing  above.  The  power  is  generally 
obtained  from  the  horizontal  driving  shaft  qj  (Figs.  4  and  5.)  of  the  pans 
by  means  of  the  belt-pulley  f,  the  pulley-shaft  7J,  and  the  Devel-gearing 
oo\  The  upper  half  of  the  spindle  is  thus  set  in  motion,  being  sup- 
ported by  the  upi)er  cross-piece  A,  by  means  of  the  ring  and  clamp 
screw  u.  The  lower  coupling  is  held  by  the  lever  r.  The  cross-pieces 
hh^j  both  act  as  guides. 

The  dolly-tub  is  filled  by  means  of  the  gutter  o,  (Figs.  4  and  5,)  with 
the  contents  of  a  certain  number  of  pans.  If  it  gets  too  nearly  full  be- 
fore all  the  pans  are  discharged,  a  portion  of  the  water  is  drawn  oft',  atYer 
settling,  from-the  bung  at  d\  Hereupon  the  stirrer  is  set  in  motion,  by 
putting  the  coupling  in  'gear,  with  eighteen  to  twenty  revolutions  i>er 
minute,  and  the  upper  bung-hole  d,  is  opened,  while  a  continuous  stream 
of  fresh  water  is  turned  through  a  hose  or  pipe,  ic,  into  the  tub.  Through 
the  constantly  open  upi)er  hole  r7,  a  quantity  of  water  escapes,  equal  to 
the  quantity  of  fresh  water  entering,  and  carries  with  it  gradually 
the  floating  slimes  out  over  the  copper-i)lated  apron  e,  upon  which  it 
is  expected  that  the  gold  or  quicksilver  will  be  caught.  The  slimes 
from  this  apron  flow  into  a  box. 

After  about  eleven  hours  of  stiiTing  the  tub  is  gradually  discharged, 
bj^  opening  the  hole  in  the  bottom,  the  more  solid  i>ortions  of  the  charge 
being  received  in  a  dish  held  below.    The  dolly-tub  is  then  filled  anew. 

Once  or  twice  a  week  the  amalgam  which  clings  to  the  copper  lining 
is  removed,  and  treated  in  the  same  manner  as  that  from  the  plates  of 
the  stamp-battery.  The  solid  portion  of  the  charge,  received  in  a  dish, 
as  above  mentioned,  is  treated  like  the  '*  skimmings  ^' of  the  battery 
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The  attendance  upon  the  dolly-tub  and  pans  is  performed  by  the  fore- 
man, with  the  help  of  the  blanket- washer  or  the  buddle-tender.* 

APPARATUS  FOR  MORE  COMPLETE  CONCENTRATION. 

For  this  purpose,  buddies  are  almost  universally  employed.  The  in- 
dined  buddies  (Figs.  9  and  10)  are  4J  to  oj  feet  wide,  10  to  14  feet  long, 
and  IJ  to  li  feet  deep.  The  inclination  of  the  floor  is  about  §  inch  to 
the  foot.  They  are  so  constructed  as  to  be  easily  transi)orted  from  one 
mill  to  another.  The  floor  a  and  walls  h  are  of  two-inch  plank,  strongly 
nailed  together,  the  floor  plank  lying  longitudinally,  and  being  held  to- 
gether with  scantling  cross-pieces,  c.  The  upper  end  wall  b^  is  inclined 
20O  to  30^  from  the  vertical.  The  feeding  and  distributing  floor  is  in 
three  parts ;  the  lower  one,  e,  6  to  8  inches  long,  and  as  wide  as  the  bud- 
ille,  rests  on  the  upper  end  ^,  and  prolonged  side  walls  b.  The  middle 
part  e^  is  15  to  16  inches  long,  at  the  lower  end  likewise  as  wide  as  the 
buddle,  and  contracts  to  about  one-third  of  this  width  at  the  upper  end. 
Upon  it  are  fastened  radial  cleats,  g^  about  1^  inches  high,  ^  inch  wide  at 
the  upper  end,  and  li  to  If  inches  at  the  lower,  so  disposed  that  the  spaces 
between  them  are  about  1  to  IJ  inches  at  the  upper  end,  and  3  to  6 
inches  below.  This  portion  rests  with  its  lower  edge  on  the  upper  edge 
of  the  part  e  below  it,  and  is  supported  above  by  the  plank  prop  h.  The 
uppermost  part  e^'  of  the  table  is  14  to  17  inches  long,  and  contracts  in 
width  on  this  length  not  quite  one-half.  It  is  sometimes  provided  with 
one  or  two  rows  of  rhomboidal  wooden  blocks,  i,  1  inch  in  height  and  the 
same  in  width,  and  4  to  5  inches  in  length.  Each  is  fastened  with  a 
single  tack,  and  can  be  turned  at  will  to  any  desired  angle.  The  upper- 
most block  I,  by  which  the  slime  current  is  divided  into  two  streams,  is 
placed  in  the  middle  on  the  lower  end  of  the  mixing  trough  /.  Fre- 
quently, however,  guide-blocks,  i,  are  wanting,  with  a  single  exception. 
This  is  then  placed  in  the  middle  of  the  lower  end  of  e",  .and  not  in  the 
mixing  trough.  This  portion  of  the  table  rests  on  the  upper  edge  of 
the  next  below,  and  on  a  prop,  h\  All  these  parts  have  a  rim  wall,  (7,  4 
to  6  inches  high.    Their  inclination  is  11^  to  12^, 

The  mixing  trough  /,  for  diluting  the  slimes,  is  a  wooden  box  about  4 
feet  long,  at  the  lower  eiul  as  wide  as  the  table  with  which  it  connects, 
and  at  the  upper  end  about  twice  as  wide.  The  side  walls  are  at  the 
lower  end  about  G  inches,  at  the  upper  end  12  inches  high,  as  is  also  the 
end  wall.  The  trough  rests  below  on  the  upper  edge  of  the  distributing 
table  e"^  and  above  on  a  prop,  h".  Its  inclination  is  the  same  as  the 
foregoing.  Occasionally  it  is  furnished  with  two  cleats,  fc,  intended  to 
hold  a  sieve.  In  the  end  wall  of  the  trough  is  a  notch,  in  which  fits  the 
supply  trough  in  for  the  buddle-water. 

In  the  lower  end  wall  b"  of  the  buddle  are  two  rows  of  holes,  n,  for  the 
escape  of  the  water  and  tailings.  These  can  be  closed  with  wooden 
plugs. 

The  buddle  sometimes  stands  free  over  a  ditch;  sometimes  it  is  im- 
bedded npon  old  tailings.  In  the  latter  case  a  tail-race,  p^  is  connected 
with  it,  generally  a  sluice-box  or  ditch  in  the  ground. 

To  attend  the  buddle  two  workmen  are  required,  one  of  whom  shov- 
els the  pulp  into  the  mixing  trough  and  regulates  the  supply  of  water, 
while  the  other  stands  on  a  thwart,  q^  3  or  4  feet  from  the  upper  end  ot 

"  There  is  no  daii^^erof  losing  gold  by  theft  during  tlic  extraction  processes,  except 
from  those  machines  which  accnniulate amalgam.  Hence,  the  foreman,  who  is  rcspousi- 
hle  for  the  gold  produced,  takes  care  to  be  personally  w^atchful  of  plates,  pans,  and 
dolly-tub.— R.  W.  R. 
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the  buddle,  toward  which  his  face  is  turned,  and  continually  moves  a 
brush  obliquely  over  the  buddle-charge.  The  brush  is  about  \\  foot 
long,  and  is  set  with  horse-hairs  9  to  10  inches  long,  in  bunches  J-inch 
thick.    The  handle  is  about  6  feet  long  and  obliquely  set  in. 

When  the  buddle  has  tilled  to  a  depth  of  9  to  12  inches,  (which  takes 
three  to  four  hours,)  the  charge  upon  it  is  divided  into  three  parts. 
The  first  comprises  all  above  a  line  drawn  across  the  buddle  2  or  3  feet 
from  the  top;  the  second,  alf  between  this  and  another  line  drawn  across 
2  or  3  feet  below ;  and  the  third,  all  below  the  latter  line.  The  first 
contains  still  about  10  per  cent,  of  gangue,  and  has  a  specific  gravity  of 
4.4  to  4.6 ;  it  is  considered  as  sufiiciently  concentrated,  and  is  salable. 
The  specific  gravity  of  the  second  portion  is  4  to  4.3 ;  it  is  saved  to  be 
huddled  again.  The  third  has  less  specific  gravity  than  the  original 
slime  put  on  the  buddle ;  it  is  thrown  away. 

As  a  general  thing  the  buddlers  have  to  clean  the  buddle  and  to 
bring  the  slimes  to  it ;  two  laborers  cannot,  therefore,  generally  furnish 
more  per  shift  than  30  hundred-weight  of  completely  concentrated  stufl*. 
The  work  is  always  done  by  contract,  the  price  being  about  20  cents  i)er 
hundred-weight  of  final  concentrate. 

ECONOMICAL  RESULTS  OF  THE  CONCENTRATION. 

Pfliw  and  dolly-tub. — This  treatment  of  the  headings  from  the  round 
buddle  or  the  blanket-washings  saves  9  to  11  per  cent,  on  the  average 
of  the  amount  of  gold  caught  on  the  plates  of  the  stamp-mill,  or  G  to  7^ 
(average  6f )  per  cent,  of  the  gold  not  caught  on  the  plates.  The  yield 
from  blanket-washings  is  better  than  that  from  the  buddle-headings, 
since  the  blankets  catch  more  free  gold  than  the  buddle.  The  former 
are  therefore  more  frequently  used.  The  cost  of  extraction  of  the  gold 
obtained  from  the  dolly-tub  is  about  as  follows  for  1,000  hundred- weight 
of  rock  crushed  in  the  mill: 

Wages $2  40 

Interest  on  capital 1  60 

Power,  etc 3  00 

Total ♦?  00 


Hand-buddies. — These  receive,  as  has  been  said,  from  the  round  bud- 
dies about  13  per  cent,  of  the  original  weight  of  crushed  material,  of  the 
specific  gravity  3.55  ;  or,  from  the  launders,  (into  which,  also,  the  con- 
tents of  the  dolly-tub  are  discharged,)  20  to  30  per  cent,  of  the  original 
pulp,  of  the  specific  gravity  3.2, 

In  the  hand-buddle  charge  there  are,  therefore,  40  to  55  i>er  cent,  of 
the  contents  in  ore  of  the  original  rock  crushed.  The  loss  of  ore  in  bud 
dling  is  45  to  50  per  cent.,  and  the  weight  of  the  concentrate  is  there- 
fore 4  to  6  (average  5)  per  cent,  of  the  original  pulp,  containing,  how- 
ever, on  the  average,  24  per  cent,  of  the  entire  ore  contents  of  the  pulp. 

The  cost  of  huddling  for  1,000  hundred-weight  of  rock  crushed  is,  (by 
contract,  as  has  been  said,)  20  cents  per  hundred-weight  for  50  hundred- 
weight of  concentrate  produced,  or  810  in  all,  for  conveying  the  charge 
to  the  buddle  and  huddling. 

•  That  i8  to  say.  ore  yielding  per  1,000  hniidred-weiu:ht  S491  ,50,  (see  previoii»  esti- 
mates of  cost,)  in  tiie  battery  and  on  the  aprons,  will  yield,  say,  $49  15  more  at  an  ad- 
ditional expense  of  87  for  further  treatment  in  pans.  Or,  ore  yielding  §9  83  per  ton, 
at  a  cost  of  $9  83,  will  yield  by  further  treatment  98  cents  at  a  cost  of  14  cents.  When 
the  original  ore  pays  more  than  expenses,  the  gain  from  the  dolly-tub  is  proportion- 
ateJy  gvvatei\ — R.  W.  R. 
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The  gold  contents  of  the  concentrated  tailings  amount,  on  tlie  aver- 
age, to  10  to  15  per  cent,  of  the  gold  which  has  escaped  from  i>lates  and 
dolly-tub. 

RESULTS  OF  THE  WHOLE  TREAT3IENT. 

Gold  occurs  in  the  ores  of  this  region,  almost  universally,  not  dissem- 
inated iri  the  gangue,  or  at  least  only  so  to  a  very  small  extent,  but  con- 
tained in  the  ore  proper,  both  in  iron  pyrites  and  (chiefly)  in  the  coi^per 
ores,  while  the  zinc-blende  and  galena  contain  only  silver.* 

Very  dense  iron  or  copper  pyrites  in  solid  masses  never  contains  gold 
or  silver  in  considerable  quantity.f 

Auriferous  iron  xiyrites  is  usually  finegrained,  loose  in  texture,  and 
frequently  imbedded  in  or  mixed  with  pulverulent  silica,  while  the  gangue 
proper  is  a  mixture  of  quartz  and  (greenish)  feldspar,  or  even  consists  of 
hornstone.  The  iron  pyrites  never  contains  silver  in  considerable  quan- 
tity, aside  from  that  which  is  alloyed  with  the  gold. 

The  auriferous  copper  pyrites  is  very  seldom  fine-grained  like  the  au- 
riferous iron  pyrites.  It  is  occasionally  finely  disseminated  in  hornstone, 
but  usually  presents  crystalline  aggregates,  with  sub-conchoidal  frac- 
ture, always  mixed  with  aggregates  or  crystals  (usually  cubes)  of  iron 
pyrites.  The  crystalline  i>yrites  is  traversed  in  all  directions  by  quartz 
threads,  or  mixed  with  more  or  less  fine  granular  crystalline  silica.  The 
copper  pyrites  always  carries  silver  as  well  as  gold.  Next  to  copper 
pyntes  occurs  most  frequently  variegated  copper  ore,  containing  consid- 
erable gold  and  silver. 

With  reference  to  their  contents  of  gold,  the  veins  of  this  district 
may  be  divided  into  two  classes,  the  total  rock  hoisted  from  the  first 
class  having  an  average  assay  value  of  $36  per  ton  of  2,000  pounds,  in 
gold  containing  20  i>er  cent,  silver,  and  that  of  the  second  class  not  ex- 
ceeding $21  per  ton.  The  veins  of  the  first  class  comprise  scarcely  one 
in  a  hundred  of  those  hitherto  developed. 

In  mines  of  the  first  class  the  rock  hoisted  (which  has  a  specific 
gTa\ity  of  about  3)  is  sorted,  as  has  been  remarked,  generally  at  the 
time  of  sending  it  to  grass,  and  the  fragments  of  richer  ore  are  sepa- 
rated. The  weight  of  the  selected  ore  is  4  to  25  x)er  cent,  (average  10 
per  cent.)  of  the  total  mill-rock — i.^.,  for  900  hundred- weight  seat  to 
mill,  100  hundred-weight  are  reserved  as  rich  ore — and  has  a  market 
value  of  $30  to  $70  (average,  say,  $60)  for  its  contents  in  gold,  silver, 
and  copper.  The  proportion  of  silver  to  gold  is  highly  variable :  it 
ranges  from  one  to  ten  times  as  much  by  weight ;  there  may  be,  on  the 
average,  four  time«  as  much  silver  as  gold.  The  proportion  of  copper 
is  also  variable ;  it  bears,  however,  generally,  an  api)roximate  relation 
to  that  of  gold  and  silver,  and  may  be  estimated  to  average,  in  the  total 
rock  from  mines  of  the  first  class,  3  to  4  per  cent.  Under  these  con- 
ditions, the  above  average  selling  price  of  selected  ore  ($60  per  ton) 
represents  an  assay  value  i)er  ton,  of — 

4.5  ounces  gold $93  00 

18  ounces  silver • 23  40 

9  per  cent,  copper 18  00 

Total 134  40 


*  See  my  last  report,  pages  345,  346,  et  seq. — R.  W.  R. 

t  This  may  perhaps  bo  open  t^)  qoestiou,  though  Colorado  experience  thus  far  goes 
in  the  main  to  support  the  assertion. — R.  W.  R. 
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The  only  smelting  establisliment  purchasing  these  ores  iu  Colorado 
pays  at  the  works  65  per  cent,  of  the  full  value  of  the  silver  and  copper, 
while  the  price  paid  for  the  gold  is  considerably  less,  though  it  rises 
with  the  quantity  of  gold  in  the  ore.  For  the  above  proportion  of  1^93, 
gold,  per  ton,  only  about  35  per  cent,  of  its  assay  Talue  is  paid ;  this 
gives  for  the  gold  $32  80 ;  for  the  silver,  $15  20 ;  and  for  the  copper, 
$12 ;  or,  in  all,  $60,  being  44  to  45  per  cent,  of  the  full  value. 

The  cost  of  transportation  of  the  ore  to  the  smelting-works  being 
reckoned  as  equal  to  the  cost  of  hauling  to  mill,  we  may  assume  the 
average  cost  of  the  ore  at  the  works  to  be  $0  per  ton. 

The  mill-rock  of  the  first  class,  remaining  after  the  selected  ore  is 
removed,  then  contains  an  average  of  about  IJ  ounces  gold,  .800  fine, 
(20  per  cent,  silver,)  worth  $29  40  i^er  ton.  The  total  contents  in  gold, 
silver,  and  coi)per  average  about  as  follows,  per  ton : 

1.4  ounces  gold $28  94 

5,G  ounces  silver 7  28 

2.8  per  cent,  copper 5  00 


Total 41  8: 


•> 


The  specific  gravity  of  this  mill-rock  is  about  2.9. 

The  specific  gravity  of  the  rock  from  veins  of  the  second  class  is 
usually  in  the  neighborhood  of  2.8.  ^  There  is  here  no  selection  of  the 
best  i^ieces  ;  the  whole  is  sent  to  mill.  The  copper  contents  seldom  ex- 
ceed 2  per  cent.  The  whole  valuable  contents  of  these  veins  is,  there- 
fore, estimated,  at  maximum,  per  ton — 

1  ounce  gold $20  67 

4.1  ounces  silver 5  33 

2  per  cent,  copper 4  00 

Total 30  00 


The  amount  of  gold,  .800  fine  per  ton,  is  therefore  1.25  ounces,  or  $21. 

The  proportion  of  gold  in  the  concentrated  tailings  amounts,  as  has 
been^remarked,  to  10  to  15  (average  12J)  per  cent,  of  the  gold  escaping 
from'plates  and  dolly-tub.  If  the  stamp-mill  and  dolly-tub  extract  44 
per  cent,  of  the  gold  in  the  ore,  the  concentrated  tailings  must  be  only 
about  1.4  times  as  rich*  as  the  original  mill-rock,  while  the  proportion  of 
ore  (sulphurets)  in  it  is  4i  to  6  times  as  great. 

This  is  due  to  the  small  proportion,  in  the  concentrated  tailings,  of  the 
copper  ores,  which  are  the  chief  carriers  of  gold.  These  ores,  by  virtue 
of  their  deficient  hardness,  are  more  easily  reduced  in  the  battery  to 
very  light  slime,  and  thus,  together  with  tbe  finest  gold,  escape  the  sub- 
sequent concentration,  which,  not  being  preceded  by  a  sizing  of  the 
particles,  can  only  save  the  clean  granular  portions  of  the  charge.  The 
result  is,  that  the  proportion  between  iron  pyrites  and  copper  ore  in  the 
original  mill-rock  is  changed  by  the  concentration  in  favor  of  the  former. 
For  the  same  reason,  the  proportion  of  silver,  associated  with  the  cop- 
per ores,  is  diminished  ;  but  when  argentiferous  galena  is  present,  as  it 

*  Th.nt  is,  the  couooutrated  tailiiif^s  aiuonut  to  5  per  cent,  of  the  weight  of  origi- 
nal mill-rock,  and  contain  l*i+  per  cent,  of  (100 — 44^r)6  ]»er  cent.)  the  gold  lost 
from  plates  and  doUy-tnb.  or  7  jn-r  cent,  of  the  original  contents  of  the  mill-rock. 
Being  in  Aveight  o  per  cent.,  and  iu  value  7  }>er  cent.,  they  are  1.4  times  as  rich  as 
the  original  mill-rock. — R.  W.  R. 
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generally  is,  there  is  a  compensating  gain  from  its  collection  in  the  con- 
centrate. 

The  concentrated  tailings  contain  little  or  no  free  gold ;  and  it  must, 
therefore,  be  inferred  that  their  contents  of  gold,  as  well  as  silver  and 
copper,  are  due  almost  entirely  to  the  pulp  which  was  not  adequately 
reduced  in  crushing.*  The  amount  of  gold  thus  enveloped  has  been 
given  above  at  about  15  per  cent,  of  the  total  gold  contents  of  the 
mill-rock.  The  concentrated  tailings  contain  7  to  8  per  cent.  The 
average  assay  value  of  concentrated  tailings  may  be  set  down  as  follows : 

From  mill-rock  of  the  first-class,  per  ton  : 

2  ounces  gold $41  34 

6,5  ounces  silver 8  45 

1.9  per  cent,  copper 3  80 

Total 53  59 

From  mill-rock  of  the  second-class,  per  ton  : 

1.40  ounces  gold. $28  94 

3.50  ounces  silver 4  55 

35  per  cent,  copi^er 70 

Total 34  19 

'  The  smelting  works  pay  for  tailings  of  these  grades,  respectively, 
about  21§  and  IS.J  per  cent,  of  the  assayed  gold  value,  and  Oo  per  cent, 
of  the  assayed  silver  and  copper  value ;  or,  for  flust-class  tailings,  gold, 
$8  90 ;  silver,  $5  50 ;  copper,  $2  48 ;  total,  $16  94  per  ton  ;  and  for 
second-class  tailings,  gold,  $5  3G ;  silver,  $2  9G ;  copper,  46  cents ;  total, 
$8  78  per  ton. 

The  cost  of  hauling  from  the  mill  to  the  smelting  works  averages 
about  36  cents  per  ton. 

SUMMARY. 

.  The  economical  results  of  the  whole  mining  ami  reduction  may  now 
be  presented,  according  to  the  foregoing  discussion,  as  follows,  calcu- 
lated upon  the  basis  of  1,000  hundred-weight,  or  50  tons  of  ore: 

For  veins  of  the  first  class  : 

1.  Selected  ore. 

Sale  of  5  tons,  at860 $300  00 

Cost  of  mining  and  hauling 30  00 

Profit $270  00 

2.  MUlrock, 

Stamp-mill,  (steam-power :) 
Yield  of  the  plates,  40  per  cent,  of  $29  40  for  45  tons. 

Mining  and  hauling,  at  $6  per  ton $270  00 

Crushing  and  amalgamation,  at  $3  84f 172  90 

442  90 


529  20 


Profit 86  30 

*  Mr.  Reicheuecker  evidently  does  not  believe  in  any  chemical  combination  of  the 
gold  in  the  sulphurets. — R.  \V.'  R. 
t  More  precisely,  ^.\  84/i 
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Pans  and  (lolly-tub: 

Yield  4  per  eeut.  of  $2d  40,  for  45  tous 852  92 

Expenses,  at  14  cents  per  ton C  30 

Profit, 846  62 

Concentration  of  tailings: 

Sale  of  2.25  tons,  at  $10  94 38  12 

Cost  of  concentration,  at  $4  per  ton 89  00 

Cost  of  hauling,  at  36  cents  per  ton 81 

9  81 

Profit, 28  31 

Total  gross  profit  on  50  tons  rock 431  23 

From  this  must  still  be  deducted — 

Costs  of  administration,  say,  $1  08  per  ton 854  00 

Taxes,  say  18  cents  per  ton,  89 9  00 

G3  00 

Leaving  net  profit  on  50  tons  rock 368  23 

or  $7  36  per  ton,  ==r- 

For  veins  of  the  second  class : 

1.  {Selected  ore,  none.) 

2.  Mill'Tock, 

IStamp-mill,  (steam-power:) 
Yield  of  the  plates,  40  per  cent,  of  $21  for  50  tons.     8420  00 

Mining  and  hauling,  at  ^6  per  ton $300  00 

Crushing  and  amalgamation,  at  83.80*  per  toil,  190  10 

490  10 

Loss 870  10 

Pans  and  dolly-tub : 

Yield,  4  per  cent,  of  $21,  for  50  tons 842  00 

Expenses,  at  14  cents  per  ton  of  mill-rock 7  00 

Profit .* 35  00 

Concentration  of  tailings : 

Sale  of  2.5  tons,  at  88  78 21  95 

Cost  of  concentration  and  hauling,  at  84  36, 10  90 

Profit 11  05 

Gross  loss  on  50  tons  rock 24  05 

To  this  must  be  added — 

Cost  of  administration,  say,  81  04  per  ton 52  00 

Taxes,  say,  21  cents  per  ton 10  50 

62  50 

Giving  total  loss  on  50  tons  rock 86  55 

or  81  73  per  ton.  ■ 


« 


More  precisely, $3  80.2.  It  must  be  remembered  that  the  figures  of  exi>eu8€  per  ton 
are  deduced  froui  the  cost  per  50  tous.  Otherwise  these  fractions  would  be  absurd. 
The  cost  of  crushing  and  amalgamation,  it  wiH  be  seen,  is  4  cents  less  for  second-class 
than  for  iii'st-class  rock,  on  account  of  the  diminished  consumption  of  quicksilver.— 
R.  W.  R. 
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The  employment  of  water-power  instead  of  steam  effects  a  saving  in 
rnnning  expense  per  50  tons  of  about  $84  50  in  crushing,  and  82  at  the 
pans  and  dolly-tub,  or,  in  all,  $86  50,which  would  reduce  the  loss  in  treat- 
ing second-class  rock  to  5  cents  on  50  tons,  or  practically  nothing. 

The  gross  receipts  from  rock  of  the  first  class  are  about  30.24  per 
cent.,  and  from  rock  of  the  second  class  about  32.13  per  cent.,  of  their 
total  assay  value  in  gold,  silver,  and  copper. 

The  average  of  profit  determines  the  value  of  the  mine.  A  daily  pro- 
duct of  12^  tons,  or  an  annual  product  (reckoning  three  hundred  work- 
ing days  to  the  year)  of  3,750  tons,  employing  twenty  to  twenty-five 
stamps  of  the  average  weight  of  450  pounds,  and  run  by  steam,  repre- 
sents, for  veins  of  the  first  class,  all  the  rock  brought  to  grass  having  an 
average  assay  value  of  $50  80  per  ton,  an  annual  profit  of  $27,620.  The 
capitalized  value  of  the  mine,  at  10  per  cent.,  would  therefore  be  about* 
$276,000.* 

For  veins  of  the  second  class,  with  a  maximum  average  assay  value 
of  $30  per  ton,  it  appears  that  reduction  with  steam-i)ower  entails  a  loss, 
while  in  water-mills  the  rock  about  pays  expenses.  The  ownership  of 
such  a  mine  is  therefore,  under  present  conditions,  not  profitable,  unless 
it  is  combined  with  complete  concentrating  works ;  though,  of  course,  it 
is  an  economical  benefit  to  the  community  and  the  country  to  keej)  it 
going,  if  it  pays  only  expenses.  From  another  point  of  view,  it  is  worth 
the  owner's  while  to  open  up  his  mine,t  as  its  value  will  thereby  be  in- 
creased when  more  favorable  conditions  occur,  such  as  the  reduction  of 
running  expenses,  by  the  fall  of  wages  and  prices  of  supplies,  or  the 
increase  of  the  yield,  bj'  the  introduction  of  more  perfect  methods  of 
concentration.!  These  ameliorations  must  necessarily  be  eftected  at  no 
very  distant  day  in  Colorado. 

The  quantity  of  pyritic  gold  ores  annually  treated  in  Colorado  at  the 
present  time  probably  does  not  exceed  100,000  tons,  and  their  treatment 
in  the  manner  described  employs  directly  about  270  workmen  in  the 
mills  and  concentrating  works. 

AMALGAMATED   COPPER  PLATES.§ 

The  discovery  of  the  utility  of  amalgamated  copper  plates  in  the  treat- 
ment of  auriferous  rock  in  the  stamp-mill  has  so  simplified  and  cheapened 
the  metallurgy  of  gold  that  it  is  now  profitable  to  mine  and  reduce 
many  gold-bearing  ores  and  rocks  that  formerly  would  not  pay  the 
necessary  ex'penses  of  manipulation  by  the  old  processes  of  amalgama- 
tion in  arastras,  Chilian  mills,  amalgamators,  barrels,  etc.  By  the  aid 
of  the  plates,  in  a  majority  of  cases  it  is  made  unnecessary  to  submit  the 
ore  to  a  separate  and  distinct  amalgamation  after  the  operation  of  pul- 
verizing, with  all  the  attendant  expenses  of  handling,  loss,  wear  and 
tear  of  machinery,  power,  loss  of  quicksilver,  etc.  Instead,  the  amalgama- 

•  The  calculations  of  expense,  as  we  have  seen,  inchirle  a  liberal  allowance  for  interest 
on  capital  invested  in  machinery.  Nevertheless,  10  per  cent,  is  too  low  a  rate  for  the 
capitalized  value  of  the  mine,  since  this  capital  is  consumed,  and  should  pay,  besides 
10  per  cent,  of  net  profit,  at  least  5  per  cent,  to  a  sinking  fund,  so  to  speak. — R.  W.  R. 

tThis  is  true  so  long  as  the  operations  do  uot  materially  encroach  upon  the  reserves 
of  ore  ;  but  after  a  certain  time  the  *'  development"  of  a  mine  means  its  progressive 
exhaustion. — R.  W.  R. 

t  Or,  I  would  add,  the  possible  disclosure,  by  undergi'ouud  workings,  of  better  grades 
of  ore  in  the  mine. — R.  W.  R. 

^This  treatise  on  the  copper  plates,  which  was  prepared  for  me  by  Mr.  N.  S.  Keith, 
is  introduced  here,  instead  of  earlier,  in  order  not  to  iuteriiipt  Mr.  Reicheuecker's  con- 
tribution, which  closes  at  this  jioiut.  • 
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tion  takes  place  iu,  as  it  were,  the  same  apparatus  which  effects  the  re- 
duction, and  in  a  practical  and  effectual  manner.  This  is  the  case,  of 
course,  after  the  gold  is  freed  from  its  matrix.  These  virtues  are  not 
claimed  in  the  case  of  ores  in  which  the  gold  is  mineralized  (if  there  are 
any  such)  or  covered  by  substances  which  prevent  the  contact  with  quick- 
silver. 

The  principal  difficulty  with  which  the  millman  has  to  contend  is  the 
discoloration  of  the  surface  of  the  plate  by  oxides  or  various  insoluble 
metallic  salts,  when  it  is  so  necessary  to  keep  it  bright  and  free  from 
any  film  or  covering  preventing  the  easy  and  sure  contact  and  adhesion 
of  the  particles  of  gold  and  amalgam  as  the  pulp  passes  over.  A  new 
plate,  then,  is  not  considered  in  "  taking  condition ''  until  it  will  remain 
bright  for  at  least  some  hours  without  "  dressing.''  With  most  plans  of 
preparation  this  desideratum  is  not  attained  before  a  firmly-adhering 
layer  of  gold  amalgam  has  attached  itself  to  the  plate,  which  usually 
takes  place  after  the  loss  of  much  gold,  labor,  and  time.  Silver-plated, 
and  even  gold-plated  copper  plates  have  been  used,  but  have  not  met 
with  much  favor,  being  feither  inetfectual  or  too  expensive.  The  fol- . 
lowing-described  plan  of  preparation  and  treatment  I  have  found  most 
effective,  and  at  the  same  time  inexpensive,  as  compared  with  silver- 
plating. 

Composition  plates  made  of  copper,  with  a  small  quantity  of  zinc,  have 
been  used.  Though  they  are  very  easily  kept  clean  and  are  effective, 
they  have  been  found  too  expensive,  as  they  are  easily  broken.  Their 
brittleness  is  caused  by  the  union  of  the  quicksilver  with  the  zinc  alloyed 
with  the  copper. 

The  conditions  necessary  to  be  observed  in  the  preparation  and  care 
of  amalgamated  copper  plates,  that  they  may  be  put  and  kept  in  most 
effective  order,  are  these:  Quality  of  copper;  method  of  amalgamating 
the  plate;  method  of  *' dressing''  the  phite;  purity  of  mercury;  i)urity 
of  water;  character  of  ore  or  rock.  In  selecting  the  plate,  take  only 
the  purest,  softest  copper,  free  from  dark,  rough  spots  of  iron,  etc.  The 
(juality  known  to  the  trade  as  "braziers'  copper"  is  the  best  from  which 
to  select  the  pieces.  Do  not  take  that  which  has  been  rolled  with  special 
care  to  make  the  surface  smooth  and  hard,  as  that  will  not  absorb  the  quick- 
,  silver  so  well  as  the  softer  and  consequently  more  porous.  It  is  best, 
for  efficiency  and  duralnlity,  to  select  plates  weighing  not  less  than  three 
l)ounds  to  a  square  foot ;  tliicker  is  better.  For  inside  plates  use  that 
which  is  two  or  three  times  as  heavy,  as  not  being  so  ea§;ily  bent  and 
torn  from  ])osition.  If  possible,  buy  copper  which  has  been  annealed 
subsequently  to  the  last  rolling.  If  not,  then  anneal  the  plates  by  ex- 
posing them  to  heat  on  the  under  side,  sufficient  to  ignite  sawdust  laid 
upon  the  ui)per  side.  This  may  be  done  over  a  blacksmith's  fire,  but 
more  handily  over  an  open  fire  of  wood  or  charcoal.  Be  sure  to  subject 
every  part  of  the  plate  to  the  heat.  This  will  soften  the  plate,  making 
it  more  porous,  and  consequently  capable  of  retaining  more  quicksilver 
and  amalgam  that  it  otherwise  would.  As  the  etficiency  of  copper 
plates  is  in  proportion  to  their  ability  to  hold  quicksilver,  this  point  must 
be  carefully  attended  to.  After  this,  straighten  the  plate  by  laying  it 
on  the  table  and  using  a  wooden  block  and  liammer.  Do  not  strike  with 
the  hammer  directly  on  the  plate,  but  interpose  the  block,  so  that  the 
face  of  the  copper  may  not  be  compressed  or  drawn  out  of  shape.  Fasten 
then  to  the  table  with  iron  screws,  or,  preferably,  copper  nails  long 
enough  to  clinch  on  the  under  side  of  the  table.  In  either  case,  have 
the  heads  of  screws  or  uails  ffush  with  the  face  of  the  plate.  Do  not  use 
brass  screws,  as  quicksilver  soon  penetrates  and  makes  brittle  the  heads 
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80  that  they  will  not  hold.    The  miuor  inequalities  may  now  be  removed 
by  the  use  of  the  block  and  hammer. 

Kext  scour  the  plate  with  wood  ashes  and  fine  sand  or  tailings,  using 
*a  scrubbing-brush  or  coarse  rag.  Bad  spots  may  be  scoured  with  the 
ashes  and  sand,  and  the  end  of  a  small  block  of  wood.  Continue  the 
scouring  until  the  coating  of  oxide  is  entirely  removed  and  the  bright, 
metallic  copper  exposed.  Caustic  soda,  the  concentrated  lye  of  the  shops, 
or  sal-soda,  may  be  used  instead  of  ashes,  the  object  being  to  remove  all 
traces  of  oil  or  grease  by  action  of  alkalies.  After  washing  with  clean 
water,  apply  with  a  soft  brush,  or  swab,  a  solution  of  cyanide  of  potassium, 
say,  one-'half  ounce  of  cyanide  to  a  pint  of  water.  The  plate  may  be  readily 
amalgamated  by  the  use  of  the  following  mixture :  Fine  sand  or  tailings, 
powdered  sal-ammoniac,  equal  parts,  and  containing  a  small  quantity 
of  quicksilver  sprinkled  therein.  With  the  scrubbing-brush  and  this 
mixture  continue  tjie  scrubbing  until  all  parts  of  the  plate  are  amalga- 
mated. During  the  operation,  sprinkle  on  the  plate  as  much  quicksilver 
as  the  plate  will  absorb,  and  water  enough  to  make  a  thick  mud  of  the 
mixture.  1  have  used  lime  with  this  mixture,  but  cannot  say  that  the 
addition  is  of  any  special  benefit.  It  is  unpleasant,  to  say  the  least,  as 
ammonia  is  set  free  in  great  quantity.  Allow  this  mixture  to  remain  on 
the  plate  for  an  hour  or  so,  and  then  wash  it  off  with  clean  water  and 
the  brush.  Follow  with  the  soft  brush  and  cyanide  solution,  adding 
quicksilver,  if  the  plate  will  hold  it.  By  continuing  this  treatment  for 
three  or  four  rounds,  the  plate  will  be  found  to  have  taken  up  or  absorbed 
as  much  quicksilver  as  ordinarily  after  many  weeks'  running.  K  fine 
gold  amalgam  can  be  spared,  it  is  well  at  this  stage  to  rub  some  upon 
the  plate,  using  a  cloth  rubber  wetted  with  a  solution  of  sal-amoniac,  in 
the  proportion  of  four  ounces  to  the  pint  of  water.  If  the  amalgam  be 
heated  and  rubbed  in  a  wedgewood  mortar,  so  as  to  insure  the  solution 
or  minute  diffusion  of  the  gold,  it  will  be  the  more  readily  attached  to 
the  plate.  I  have  used  silver  amalgam  in  the  place  of  gold  amalgam, 
with  excellent  results.  Silver  amalgam  can  be  made  as  follows :  Dissolve 
a  piece  of  silver — coin  will  answer — in  the  smallest  possible  quantity  of 
dilute  nitric  acid.  Heat  will  hasten  the  solution.  Dissolve  the  resulting 
crystals  of  nitrate  of  silver  in  water,  and  pour  into  the  vessel  enough 
quicksilver  to  reduce  and  amalgamate  the  silver  in  the  solution.  This 
reaction  will  be  completed  in  a  few  hours.  Wash  the  amalgam  with  clean 
water,  to  remove  all  traces  of  nitrate  of  mercury,  and  strain  to  remove 
the  surplus  quicksilver,  leaving  in  the  cloth  a  pasty  amalgam  of  very 
pure  and  finely-divided  silver.  Use  this  as  directed  for  the  gold 
amalgam. 

The  rationale  of  this  plan  of  treatment  may  be  stated  as  follows :  The 
first  scouring  removes  oxides  and  grease,  and  exposes  the  pure,  bright 
metal,  which  by  the  annealing  has  been  rendered  capable  of  holding  a 
comparatively  large  quantity  of  quicksilver  and  amalgam,  by  virtue  of 
its  porositj'.  The  sal-ammoniac,  by  reason  of  its  property  of  dissolving 
oxides,  assists  the  amalgamation  by  keeping  a  bright  metallic  surface, 
allowing  the  quicksilver  and  amalgam  to  petfetrate  the  copper,  filling  the 
minute  interstixies,  and  combine  in  atomic  proportions,  so  as  to  form  an 
alloy  of  coi>per,  gold,  and  quicksilver.  Thus  the  air,  water,  and  vari- 
ous salts  are  kept  from  acting  directly  upon  the  copper,  preventing  the 
formation  of  oxide  and  carbonate  of  copper  to  coat  the  plate.  This  is 
accomplished^  in  a  longer  or  shorter  period,  depending  upon  the  mode 
of  preparation  and  tipon  the  richness  of  the  ore  and  the  ease  with 
which  the  gold  in  the  ore  may  be  amalgamated.  It  is  probable  that 
the  galvanic  current  due  to  the  contact  of  two  dissimilar  metals  plays 
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an  important  part  in  influencing  the  chemical  reactions  and  a^sistin^ 
the  amalgamation  of  gold,  but  a.s  its  exact  action  is  not  defined  it  is 
needless  to  discuss  the  point  in  this  article. 

The  point  aimed  at  in  this  phin  of  preparation  is  to  hasten  the  union 
of  a  sufficient  amount  of  gold  and  quicksilver  with  the  copper.  If  al- 
lowed to  take  place  slowly,  the  unavoidable  loss  of  gold  makes  the  ex- 
pense much  greater  than  if  forwarded  by  the  use  of  the  needful  amount 
of  amalgam,  before  running  any  ore  over  the  plate.  If  an  old,  well- 
used  plate  be  cut  or  broken  the  amalgam  will  be  found  to  have  pene- 
trated perhaps  half,  and  in  some  cases  completely  through  the  copi)er. 
Corrosive  sublimate,  nitrate  of  mercury,  suli)huric  acid,  and  common 
salt,  muriatic  acid,  sodium  amalgam,  cyanide  of  potassium,  and  other 
acids  and  salts,  have  been  used  in  amalgamating  copper ;  but  though 
the  amalgamation  may  be  accomplished  in  some  cases  quite  easily,  the 
plate  cannot  be  brought  to  a  good  working  condition  so  soon,  if  at  all, 
as  in  the  way  described. 

The  subsequent  treatment  of  plates,  amalgamated  as  described,  should 
be  varied  to  suit  the  circumstances  of  kind  and  quality  of  ore,  and 
purity  of  water.  Water  containing  carbonic  acid  discolors  plates  readily, 
forming  an  insoluble  coating  of  carbonate  of  copper.  Though  an  in- 
finitely thin  film,  it  is  sufficient  to  prevent  the  contact  and  adhesion  of 
gold  and  amalgam,  unless  in  i^articles  sufficiently  large  to  break  the 
coating.  The  worst  form  of  discoloration  of  plates  proceeds  from  the 
action  of  suli)hates  or  iron  and  copper  present  in  many  ores  from  the 
natural  decomposition  of  the  pyrites.  The  addition  of  lime  to  the  water 
introduced  to  the  battery,  as  much  as  will  dissolve  therein,  will  neutralize 
the  carbonic  acid  and  decompose  the  sulphates.  It  may  be  necessary 
to  add  lime  to  the  ore  to  furnish  enough  to  react  on  all  the  sulphates. 

When  the  mill  is  in  operation  the  ])lates  should  be  "dressed''  every 
six  hours,  or  oftener,  should  they  become  discolored.  After  stopping 
the  mill  and  washing  the  plates  with  a  stream  of  clear  water,  apply  with 
a  soft  brush  (a  whitewash  brush  is  handy)  some  of  the  solution  of  siil- 
ammoniac.  Allow  the  sal-ammoniac  to  remain  on  the  plate  a  few  minutes, 
wash  with  clear  water,  and  apply  with  the  brush  enough  of  the  solution 
of  cyanide  of  ])otassium  to  brighten  the  plate.  The  plate  should  have 
upon  it  as  much  quicksilver  as  it  will  hold  without  gathering  in  drops 
or  running  off.  Experience  in  this  matter  will  teach  the  niceties  of 
manipulation  to  the  millman. 

It  is  essential  to  use  quicksilver  entirely  free  from  ''  base  metals,''  such 
as  lead,  zinc,  tin,  copper,  etc.  The  presence  of  gold  and  silver  is,  of 
course,  desirable.  The  base  metals,  when  combined  with  quicksilver, 
oxidize  very  readily,  especially  when  the  amalgam  is  finely  divided,  ex- 
posing a  large  surface  to  the  action  of  water,  air,  and  other  oxidizing 
agents.  Thus,  with  impure  quicksilver  the  coating  on  plates  may  arise 
from  the  amalgam,  instead  of  the  copper  itself. 

To  test  the  purity  of  quicksilver,  put  a  small  quantity  on  a  sheet  of 
paper  while  dry ;  if,  when  movtnl  upon  the  paper,  by  inclining  it  in 
various  directions,  a  film  tidhering  to  the  paper  is  left  on  the  track, 
the  quicksilver  is  impure.  Another  test :  Put  a  half  an  ounce  or  so  in 
an  ordinary  iron  "gold  pan,"  and  by  a  quick  up  and  down  jerk  separate 
the  mercury  into  small  globules ;  if,  on  inclining  the  pan,  they  do  not 
readily  run  together,  the  sample  is  impure.  To  purify,  first  retort  the  quick- 
silver, and  add  to  it  after  retorting  a  few  ounces  of  dilute  nitric  acid, 
(acid,  one  part,  water,  three  parts.)  An  ordinary  acid  bottle  is  a  handy 
vessel  to  hold  the  mercury  and  acid,  as  it  may  occasionally  be  agitated 
to  hasten  the  purification  by  bringing  the  acid  in  contact  with  the  im- 
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purities.  The  acid,  by  reason  of  its  greater  affinity  for  the  base  metals, 
removes  them  by  forming  nitrates.  The  chemical  details  I  need  not 
enter  into  in  this  article.  Some  days  may  elapse  before  the  quicksilver 
becomes  purified.  Samples  may  be  tested  from  time  to  time  by  the 
plans  I  have  mentioned.  Before  using  the  quicksilver  it  should  be  re- 
peatedly washed  with  water  to  remove  all  traces  of  nitrates.  It  is  a 
good  plan  to  keep  a  supply  of  quicksilver  under  treatment,  i)utting  all 
which  has  been  used  into  the  bottle,  and  drawing  from  it  such  an 
amount  of  purified  as  may  be  wanted. 

A  stock  of  needful  chemicals  should  be  kept  at  the  mill. '  The  follow- 
ing list  comprises  those  necessary  for  the  preparation  and  treatment  of 
plates  and  quicksilver :  Cyanide  of  potassium,  (fused,)  sal-ammoniac, 
(l)owdered,)  caustic  or  unslacked  lime,  caustic  soda  or  ^'  concentrated 
lye,"  and  nitric  acid,  (commercial  acid  is  sufficiently  pure.)  Cyanide  of 
sodium  may  be  substituted  for  cyanide  of  potassium ;  common  salt  for 
sal-ammoniac ;  wood  ashes,  or  the  lye  therefrom,  or  sal-soda,  for  the 
lime  and  soda,  and  sulphuric  acid  and  saltpeter  for  nitric  acid.  These 
substitutes  are  but  "  make-shifts"  at  best,  and  consequently  should  not 
be  used  when  the  others  are  at  hand  or  can  be  procured.  It  is  well  to 
keep  ready  prepared  the  solutions  of  sal-ammoniac  and  cyanide  of  potas- 
sium in  well-stoppered  bottles.  The  cyanide  solution  being  especially 
liable  to  decomposition,  shoidd  not  be  prepared  in  large  quantities  at  a 
time.  It  should  also  be  carefully  kept  and  labeled  as  j^oison,  to  prevent 
accidents. 

THE  ABSORPTION  OF  SULPHUR  BY  GOLD. 

Mr.  William  Skey,  analyst  to  the  geological  survey  of  New  Zealand, 
has  published  an  interesting  jiaper  on  the  absorption  of  sulphur  by  gold, 
and  its  eftects  in  retarding  amalgamation.  While  investigating  the 
causes  of  the  reported  loss  of  gold  during  the  process  of  extraction  at 
the  Thames  gold  fields,  he  observed  that  much  of  this  loss  could  scarcely 
be  referred  to  any  of  those  causes  generally  supposed  operative  for  it. 
He  therefore  tested  the  actual  condition  of  the  natural  surfaces  of  numer- 
ous specimens  of  Thames  gold,  in  respect  to  their  behavior  with  mer- 
curv,  and  examined  further  than  has  hitherto  been  done  into  its  com- 
portment  with  several  of  those  substances  likely  to  be  associated  with 
it  in  a  natural  wav. 

The  results  of  these  examinations  are  minutely  recorded  in  his  paper, 
and  the  following  short  abstract  of  them  is  taken  from  the  London  Chem- 
ical News.    Tlie  author  finds — 

1.  That  iinmerous  samples  of  bright,  clcaii-lookiiijj  gold,  of  all  degrees  of  fineness, 
refuse  to  amalgamate  on  any  part  ol  their  natural  surfaces,  though  taken  directly  from 
the  reef  and  untouelied  by  hand. 

2.  That  on  such  surfaces  sulphur  is  always  present. 

3.  That  native  gold,  or  gold  in  a  pure  state,  readily  absorbs  sulphur  from  moist  sul- 
phureted  hydrogtn  or  sulphide  of  ammonium,  and  absorbs  it  directly  when  adminis- 
tered in  boiling  water. 

4.  That  surfaces  so  treated  refuse  to  amalgamate,  though  no  apparent  change  can  be 
observed  in  their  asyiect. 

5.  That  gold  so  altected  is  rendered  amalgamable  by  roasting  in  an  open  fire,  unless 
copper  is  present  to  the  extent  of  seven  per  cent.,  (or  perhaps  less,)  while  the  same 
etlect  is  produced  by  the  contact  of  cyanide  of  potassium,  chromic  and  nitric  acid,  and 
chloride  of  lime  aciditied. 

0.  That  this  absorption  is  altogether  of  a  chemical  nature. 

7.  That  sulphates  of  iron,  in  presence  of  air  and  water,  decomposed  various  metallic 
sulphides  common  to  auriferous  reefs,  in  such  a  manner  as  to  liberate  sulphnreted 
hyorogen. 

The  action  of  sulphnreted  hydrogen  upon  gold,  in  rendering  it  non-amalgamable  when 
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placed  in  contact  with  mercury,  was  demonstrated  with  striking  effect  hy  the  author 
before  the  members  of  this  society. 

Ftom  these  results  the  author  has  been  led  to  suppose  that  a  large  area  of  the  natu- 
ral surfaces  of  native  gold  is  covered  with  a  thin  film  of  an  auriferous  sulphide,  and 
that  the  greater  part  of  the  gold  which  escapes  amalgamation  at  the  battery  is  repre- 
sented by  that  portion  of  this  sulphurized  gold  which  lias  remained  unabraded  during 
the  processes  of  milling  or  extraction  from  the  reef;  the  state  of  the  gold,  rather  than 
that  of  the  mercury,  therefore,  being  the  greatest  impediment  to  thorough  amalgama- 
tion. 

In  additiop  to  these  results,  the  author  communicated  others  relative  to  the  effect  of 
solutions  of  sulphureted  hydrogen  and  sulphide  of  ammonium  upon  platinum.  In 
rendering  it  non-amalgamable,  he  believed  a  sulphide  of'  the  metal  had  formed  in  each 
case,  since  chromic  acid  rendered  it  again  amalgamable.  He  also  stated  that  this  met-al 
is  also  so  affected  by  ammonia  or  the  fixed  alkalies  that  it  will  not  amalgamate,  except 
in  presence  of  a  mineral  acid,  from  which  he  suspects  platina  is  capable  of  superficial 
oxidizement  when  in  contact  with  alkaline  substances,  even  at  common  t'emi>eratures. 
The  author  found  that  his  samples  of  gold  were  not  afiected  by  the  alkalies  in  this 
manner,  except  in  the  case  of  one  from  Victoria,  a  singularity  from  which  was  argued 
the  presence  of  palladium  in  this  particular  sample. 

SlVIELTINa. 

The  treatment  of  the  first-class  selected  ores  is  effected  principally 
in  the  works  of  the  Boston  and  Colorado  Gold  Smelting  Company,  in 
Gregory  Gulch,  below  the  town  of  Black  Hawk.*  This  establishment, 
under  the  direction  of  Professor  K.  P.  Hill,  purchases  selected  ores  and 
tailings,  and  treats  them  for  the  extraction  of  gold,  silver,  and  copper. 
These  metals  are  obtained,  however,  in  the  form  of  "  matte,"  consisting 
mainly  of  the  sulphide  of  copper  with  sulphide  of  iron,  and  containing, 
when  concentrated,  from  50  to  60  per  cent,  of  copper,  and  gold  and  silver 
in  varying  proportions,  generally  40  or  50  ounces  of  fine  gold,  and  from 
100  to  400  ounces  of  fine  silver  per  ton  of  matte.  In  this  form  it  is  shipped 
to  Swansea,  in  Wales,  for  further  separation  and  refining ;  but  it  is  ex- 
pected that  the  necessary  additions  for  these  processes  will  be  made  to 
the  works  at  Black  Hawk,  and  that  the  whole  reduction  will  be  per- 
formed there. 

The  matte-smelting  here  employed  is  not  essentially  different  from 
the  European  method.  As  all  smelting  processes  require  to  be  con- 
ducted by  experts,  and  as  it  is  impossible  to  discuss  the  details  of  so 
complicated  and  technical  a  subject  in  a  general  report,  which  is  not 
intended  as  a  text-book,  a  mere  outline  of  the  successive  operations 
involved  in  matte-smelting,  as  practiced  in  Colorado,  must  here  suffice. 

The  ores,  as  they  ordinarily  occur,  (peculiar  cases  aside,)  consist  es- 
sentially of  iron  and  copper  i^yrites,  with  a  silicious  gangue,  carrying 
from  3  or  4  to  10  or  12  ounces  of  fine  gold  per  ton,  and  silver  in  more 
variable  quantity — usually  2  ounces  of  silver  for  1  of  gold,  but  some- 
times much  more,  t 

In  the  smelting  process,  the  object  of  which  is  to  separate  the  copper, 
and  with  it  the  gold  and  silver,  from  the  earthy  gangue,  the  sulphur 
plays  an  important  part,  since  the  resultant  regulus,  or  matte,  is  to  con- 
tain the  copper  as  a  sulphide,  while  a  large  portion  of  the  iron  and  other 
foreign  elements  are  removed  in  the  slag.  An  excess  of  sulphur  brings 
too  much  sulphide  of  iron  into  the  regulus,  which  is  thereby  impover- 
ished in  quality  though  increased  in  quantity.  A  lack  of  sulphur  allows 
a  portion  of  the  copper  to  become  scorified,  or  taken  ui>  in  the  slag.    To 

*  This  description  of  the  matte-smelting  process  is  condensed  from  the  report  of  Mr. 
J.  D.  Hague,  U.  S.  Geol.  Exp.  Fortieth  Parallel,  vol.  iii. 

t  GU)neral  average,  according  to  Mr.  Reichenecker,  4.5  ounces  gold,  18  ounces  silver, 
and  9  per  cent,  copper. — R.  W.  R. 
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avoid  the  former  evil,  the  ores  are  roasted  to  expel  a  portion  of  the  sul- 
pliur  and  partially  oxidize  the  metals.  If  too  little  sulphur  is  left  after 
roasting  the  proper  proportion  can  be  restored  by  the  addition  of  raw  ore 
iu  mixing  the  charge  for  smelting. 

The  proper  mixture  of  the  charge  demands  great  skill  and  judgment, 
and  an  intimate  knowledge  of  the  particular  material  under  treatment. 
The  proportions  must  be  such  as  to  secure  complete  chemical  reactions 
and  combinations,  and  to  avoid  certain  mechanical  evils.  For  instance, 
the  formation  of  a  liquid  slag  must  be  insured,  since  if  the  slag  is  too 
thick  it  will  prevent  the  complete  precipitation  of  the  regulus. 

The  principal  operations  at  the  works  consist  in  the  preliminary  prep- 
aration of  the  ores,  such  as  the  breaking,  weighing,  sampling,  and 
assaying  of  the  respective  lots,  roasting  of  the  hand-broken  ores  in 
heaps,  and  of  the  mill-tailings  iu  reverberatories,  crushing  by  rollers  of 
the  roasted  ore,  smelting  to  regulus,  and  the  final  crushing,  packing, 
and  shipment  of  the  latter. 

The-  ore,  when  first  received,  is  spalled  by  hand  to  the  size  of  a  man's 
fist,  or  somewhat  less,  and  carefully  sampled  for  assay,  in  the  following 
manner :  The  ore  is  shoveled,  for  removal  to  the  roasting-heap,  into 
barrows,  each  of  which  will  contain  200  pounds,  and  standing  balanced 
on  a  scale.  From  each  baiTOw,  or  alternate  barrow,  a  shovelful  is  taken 
aud  reserved  as  a  sample.  When  any  given  parcel  of  ore  has  been  thus 
broken  and  weighed  the  accumulated  samples  are  taken  together  and 
sufficiently  reduced  in  fineness  to  pass  through  a  No.  4  screen, (four  meshes 
to  the  linear  inch.)  The  material,  having  passed  through  this  screen,  is 
arranged  in  a  conical  pile  and  divided  into  quarters,  of  which  two,  diag- 
onally opposite,  are  taken  and  reduced  to  pass  through  a  No.  8  screen. 
These  screenings  are  again  quartered,  aud  two  opposite  quarters  are  re- 
duced to  pass  a  No.  20  screen,  and  the  operation  is  repeated,  reducing 
the  fineness  to  that  of  a  No.  40  screen.  From  this  result  a  final  sample 
is  taken,  reduced  to  No.  80,  and  then  assayed  for  gold,  silver,  and  cop- 
j)er.  Upon  this  assay  the  ore  is  paid  for,  according  to  the  established 
scale  of  prices,  or  on  special  agreement. 

In  shoveling  the  ore  into  the  barrows  it  is  thrown  on  a  screen,  by 
means  of  which  the  finer  portion  is  separated  from  the  coarse  pieces  and 
reserved  for  covering  the  latter  when  laid  up  in  heaps  for  roasting. 

The  heap-roasting  in  the  open  air  is  a  slow  but  comparatively  cheap 
process.  A  single  heap  usually  contains  some  30  or  40  tons  of  ore,  and 
requires  five  or  six  weeks  for  the  operation.  A  bed  of  cord  wood,  about 
16  feet  square,  is  laid  as  the  base,  the  first  course,  of  thick  billets,  being 
laid  directly  on  the  ground,  the  billets  parallel,  but  a  little  apart,  to  per- 
mit the  passage  of  air,  and  the  overlying  courses  being  laid  crosswise 
and  more  closely,  forming  a  bed  5  or  6  inches  in  height  and  requiring 
altogether  about  a  cord  of  wood  for  each  heap.  A  wooden  chimney,  9  or 
10  inches  square,  is  set  vertically  in  the  center,  passing  down  through  the 
bed  of  fuel  and  reaching  above  the  top  of  the  heap.  A  small  quantity 
of  charcoal  is  put  at  the  bottom  of  this  box-flue,  and  the  heap  is  ignited, 
when  ready,  by  setting  fire  to  the  coal.  The  ore  is  piled  upon  this 
foundation,  around  the  chimney,  the  larger  pieces  being  placed  inside, 
and  the  whole  covered  on  the  outside  w^ith  a  layer  of  fine  stuff,  so  dis- 
posed as  to  control  the  rate  of  combustion.  If  this  is  too  slow  in  any 
part,  the  covering  can  be  opened  to  give  greater  draught;  if  too  rapid 
the  covering  is  made  closer.  The  only  attention  required  during  roast- 
ing is  directed  to  the  rate  of  combustion.  Too  rapid  a  rate  slags  or 
sinters  the  ore;  too  slow  a  rate  causes  imperfect  calcination,  or  may 
allow  the  fire  to  go  out  altogether,  involving  rehandling,  with  loss  of 

H.  Ex.  10 ^24 
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time  and  iDoney.    To  break  the  ore,  weigh  it,  wheel  it  to  the  yard,  aud 
lay  it  111)  iu  heaps,  costs  82  30  per  ton.* 

Tailings,  owing  to  their  finely  i)ulverized  condition,  cannot  be  roaste<l 
in  heaps,  and  must  be  treated  in  calcining  furnaces,  of  which  there  are 
two ;  they  are  about  30  feet  long  by  10  feet  wide  inside.  The  fire-plac^, 
separated  from  the  hearth  by  a  bridge  about  15  inches  high,  is  at  one 
end  of  the  furnace,  the  flue  at  the  other  end.  The  bottom  is  flat,  con- 
sisting of  a  single  course  of  common  brick,  laid  on  a  solid  stone  or  rub- 
ble foundation.  There  are  three  sections  of  hearth,  on  slightly  diftereot 
levels;  the  first,  about  one  third  of  the  total  length,  and  farthest  from 
the  fire-place,  is  about  4  inches  higher  than  the  middle,  which  is  iu  turn 
about  4  inches  higher  than  the  section  next  the  fire-place ;  the  sides  are 
little  less  than  2  feet  high,  and  the  top  is  slightly  arched  from  side  to 
side.  In  one  side  of  the  furnace  are  six  small  doors,  through  which  the 
charge  is  introduced  and  stirred  while  in  the  furnace.  The  charge,  being 
put  in  the  end  most  remote  from  the  fire-place,  is  gradually  heated  ou 
the  highest  hearth,  and,  as  the  charges  preceding  it  are  advanced,  it  is 
moved  on  to  the  next  hearth,  making  room  for  a  new  one,  and  so  ou, 
imtil  on  the  third  or  lowest  hearth,  next  the  bridge,  it  is  subjected  to 
the  highest  heat.  Each  charge  consists  of  from  1  to  IJ  tons,  and 
three  charges  are  put  in  during  twenty-four  hours,  each"  charge  re 
maining  on  each  hearth  nearly  three  hours.  While  in  the  furnace  the 
charge  is  constantly  stirred.  Two  men  are  required  on  each  shift  for 
each  lurnace ;  and  one  cord  of  wood  is  consumed  in  twenty- four  hours. 
The  capacity  of  each  furnace  is  from  3 J  to  4  tons  per  day.  The  costs  of 
treatment  arc  said  to  be  $5  per  ton.  Two  Gerstenhofer  or  Terrace 
furnaces  were  built  some  years  ago  for  calcining,  but  have  never  been 
satisfactorily  operated,  owing,  it  is  said,  to  the  poor  quality  of  the  fire 
brick  employed  for  the  terraces. 

The  ore  from  the  roasting-heaps  is  crushed  by  a  i^air  of  Coi-nish  rollers, 
26  inches  in  diameter,  and  passed  through  a  No.  4  screen,  after  which 
it  is  cariled  to  the  smelting  furnace.  This  is  a  reverberatory,  resembling 
those  employed  in  England  for  copper  smelting.  The  hearth  is  fourteen 
feet  long  by  9i  feet  wide  inside,  of  oval  shape,  with  the  small  end 
nearest  the  stack.  The  foundation  is  stone,  with  a  vaulted  space  under 
the  hearth.  *  The  fire-grate  is  5  feet  by  4  feet ;  the  fire-bridge  18  inches 
high ;  and  the  space  between  the  fire-bridge  and  the  arch,  18  inches.  The 
arch  slopes  toward  the  hearth  at  the  opposite  end,  leaving  a  mean 
height  of  the  chamber  of  about  2  feet.  The  slag  is  removed  through 
a  working  door  near  the  stack,  which  stands  at  one  corner  of  the  strue 
ture,  connected  with  the  interior  by  a  flue.  A  cast-iron  skimming-plate. 
9  inches  thick  and  8  or  0  feet  long,  forms  the  sill  of  the  door.  The 
feeding  door  is  on  one  side  of  the  furnace,  opposite  the  tap.  The  slightly 
concave  hearth  slopes  toward  the  tap.  The  concavity  is  but  a  few  inches 
below  the  skimmhig  plate.  The  bottom  is  made  by  first  laying  upon  the 
prepared  foundation  a  flat  floor  of  fire-brick,  about  two  feet  below  the 
surface  of  the  hearth  ;  this  is  covered  with  a  layer  of  finely  powdered 
flint,  which,  after  strong  heating  for  several  days,  is  again  ]>ounde<l. 
and  covered  with  another  layer  of  the  same  material  mixed  with  slag, 
the  sides  of  the  furnace  are  12  inches  thick ;  the  top  is  one  course  of 
brick,  set  on  end.   The  whole  structure  is  tied  together  by  means  of  tiui- 

*  By  the  system  of  hoap-roastiiig,  the  sal]»hur  expeUed  from  the  ores  is  of  coiirsr 
lost ;.  nor  are  any  means  for  ntilizinj;  the  sulphur  attached  to  the  reverberatories.  The 
complete  process,  which  will  d<m)»tless  be  introduced  when  comuH?rcial  aud  industrial 
conditions  warrant,  will  comprise  the  ]»roduction  of  sulphuric  acid,  for  sale,  or  for  use 
in  the  extraction  of  the  precious  metals. — R.  W.  E. 
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bers  connected  by  iron  rods.    The  stack  is  54  feet  high,  27  inches  square 
at  the  top,  and  increasing  slightly  toward  the  bottom. 

The  charge  is  about  two  tons,  consisting  qf  different  grades  of  cal- 
cined ore  and  tailings,  with  sometimes  a  little  raw  ore  or  some  rich  slags 
of  previous  meltings,  so  mixed  as  to  secure  the  desired  proportions  of 
silica,  iron,  copper,  sulphur,  etc.  Six  or  seven  hours,  and  sometimes 
more,  are  required  for  the  reduction  of  each  charge.  When  finished,  the 
slag  is  raked  out  through  the  skimming  door  and  cast  in  sand-molds; 
these  are  broken  up  and  carefully  inspected  ;  the  portion  on  the  bottom 
which  shows  adhering  particles  of  matte  must  be  remelted  ;  that  which 
is  sufficiently  poor  is  thrown  away.  The  matte  remains  in  the  furnace 
until,  after  repeated  charges — generally  four  or  five,  consuming  eight 
to  ten  tons  of  ore — about  a  ton  has  accumulated,  when  it  is  drawn  off 
through  the  tap  and  cast  in  sand-molds.  Under  favorable  conditions 
each  furnace  may  yield  one  ton  of  matte  per  day ;  but  this  is  above  the 
average.  If  made  from  the  best  ore,  the  matte  is  rich  enough  to  ship 
.  after  the  first  melting ;  but  the  greater  portion  is  not  up  to  the  standard, 
and  must  be  remelted.  Under  existing  conditions  it  is  desirable  to  pro- 
duce for  shipment  a  matte  that  contains  about  50  per  cent,  of  copper, 
with  40  or  50  ounces  of  fine  gold,  and  between  100  and  200  ounces  of 
fine  silver,  per  ton.  The  loss  in  smelting  for  the  production  of  matte 
is  said  not  to  exceed  5  per  cent,  of  the  assay  value  of  the  ore. 

Each  furnace  runs  night  and  day,  requires  two  men  constantly,  and 
four  when  charging,  and  consumes  daily  from  ten  to  twelve  cords  of 
wood,  costing  $0  per  cord.  The  matte  is  finally  broken  in  the  crusher, 
passed  through  the  rollers,  sewed  up  in  small  sacks  of  stout  canvas, 
and  shipped  to  Vivian  &  Co.,  of  Swansea,  Wales.  The  cost  of  pack- 
ages, handling,  freight,  commissions,  etc.,  not  including  that  of  further 
treatment,  are  stated  at  about  $120  i)er  ton  of  matte.* 

The  prices  paid  by  Professor  Hill,  previous  to  January  1,  1870,  are 
shown,  in  the  following  schedule,  which  was  not,  however,  invariably 
adhered  to. 

• 

Ounces  of  fiae  gold,  per  Percentage  paid  of  the  value 

ton  of  2,000  pounds.  of  the  gold  and  copper. 

10 60 

9 58 

8 55 

7 52J 

6 50 

5 45 

4 40 

3 30 

2 20 

In  calculating  the  value  of  ore  according  to  the  above  scale,  the  ounce 
of  tine  gold  is  reckoned  at  $20,  coin,  and  the  unit  of  copper  at  $2.  The 
copper  unit,  however,  is  reckoned  on  the  English  ton  ;  and  as  the  ores 
are  assayed  and  purchased  by  the  short  ton,  a  deduction  of  12  per  cent, 
is  made  on  the  copper  assay.  Thus,  if  an  ore  is  found  to  contain  8  per 
cent,  or  units  of  copper,  worth,  acc^ording  to  the  above  scale,  $16,  a  de- 
duction of  12  per  cent,  is  made,  to  adapt  it  to  the  English  ton.  More- 
over, the  copper  is  determined  by  wet  assay,  from  which  1 J  per  cent. 


* 


It  is  expected  that  the  value  of  the  copper  will  cover  this  cost,  and  likewise  that  of 
the  subsequent  gold  and  silver  extraction,  leaving  the  value  of  the  gold  and  silver  as 
net  return  to  the  works  in  Colorado. — R.  W.  R. 
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is  to  be  deducted  for  working  loss,  so  that  if  the  perceotage  ot  copper 
contained  in  an  ore  does  not  exceed  IJ,  no  account  is  taken  of  it  in  pay- 
ing for  the  ore. 

In  addition  to  these  rates  for  gold  and  copper,  the  silver  in  the  ore 
was  paid  for  at  the  rate  of  75  cents  per  ton,  after  deducting  from  the 
number  of  ounces  contained  per  ton  as  many  ounces  as  there  were  units 
of  copper — the  rule  of  the  Swansea  works.* 
Since  Januaiy,  1870,  these  works  have  raised  the. prices  paid  for  ores.t 
The  first  shipment  of  matte  was  made  from  these  works  in  June,  1868. 
Oomi)Iete  statements  of  the  shipments  made  since  that  time  are  not 
available.  They  are  estimated,  up  to  the  close  of  18G9,  at  about  25  tons 
of  matte  per  month,  containing,  on  the  average,  40  ounces  of  fine  gold, 
200  ounces  of  fine  silver,  and  40  per  cent,  or  800  pounds  of  metallic 
copper,  per  ton.  The  gross  value  of  these  metals  would  be  therefore 
about  $30,000  dollars  coin  per  month,  or  $570,000  from  the  date  of  be- 
ginning to  the  end  of  1869.t 

'  GENERAL  REVIEW. 

The  following  contribution  to  this  report,  from  the  pen  of  Mr.  A.  Von 
Schulz,  a  very  intelligent  and  well-educated  metallurgist,  of  Central 
City,  is  published  in  full,  as  interesting  and  suggestive,  though  it  cov- 
ers, in  some  particulars,  matters  already  touched  ui>on,  and  advances 
views  with  regard  to  the  metallurgical  application  of  the  Colorado  coals, 
and  one  or  two  other  points,  which  I  am  not  quite  prepared  to  accept, 
since,  though  plausible,  they  lack  experimental  proof,  so  far  as  I  am  now 
informed : 

According  to  the  occurrence  and  behavior  of  gold  in  these  ores,  they  are  classed  a{^ 
decomposed  ores  and  siilpburets.  In  the  former  the  gold  is  disseminated  in  a  free  and 
metallic  state,  and  can  therefore  be  beneticiated  by  simple  amalgamation.  lu  the  sul- 
phurets  the  greatest  part  of  the  gold  is  present  in  that  peculiar  form,  the  nature  of 
which  is  not  yet  sufhciently  defined.  When  in  this  state  it  cannot  be  extracted  by 
common  amalgamation. 

A  natural  consequence  of  this  geological  occurrence  was  the  introduction  of  stamp- 
mills  in  the  course  of  the  developmeut  of  the  Territory.  .  With  these  the  gold  con- 

*  The  complicated  system  of  prices,  perquisites,  and  deductions  employed  by  smelt- 
ers in  calculating  their  payment  for  ores,  is  justly  complained  of  by  the  miners,  as 
serving  merely  to  bewilder  the  seller  and  conceal  the  proht«  of  the  buyer.  Many  items 
might  be  simplified  in  the  interest  of  fair  dealing.  The  theory,  however,  is  correct, 
that  the  prices  paid  for  ores  must  be  graduated,  not  merely  according  to  their  actual 
contents  in  valuable  metals,  but  with  reference  also  to  the  grade  and  character  of  ore, 
as  influencing  the  cost  of  yeiiuction.  It  is  i)robable,  that  on  the  foregoing  schedule 
Professor  Hill  lost  something  in  the  purchase  of  the  lowest  grades,  and  made  it  up  on 
the  rich  ores.  Indee<i,  he  would  doubtless  refuse  to  purchase  2-ounce  gold  ores,  did 
he  not  require  them,  in  the  absence  of  cheaper  fluxes,  to  mix  with  the  others. — 
R.  W.  R. 

t  At  the  time  of  my  visit,  in  the  autumn  of  1870, 1  was  told  that  no  regular  sched- 
ule was  followed.  I  heard  of  instances  in  which  $5  per  ton  was  paid  for  tailings,  con- 
taining 1  to  li  ounces  of  gold.  The  developments  in  Grand  Island  district  having  made 
silver  ores  an  important  part  of  the  supply  of  the  works,  the  prices  paid  for  silver  had 
been  advanced,  possibly  to  prevent  shipments  of  ore  to  the  East.  For  100-ounce  silver 
ores,  80  cents  per  ounce  was  paid,  and  for  very  rich  ores,  as  high  as  $1  30  currency — a 
deduction  of  $oO  per  ton  beinc  made,  however,  for  the  cost  of  reduction.  Probably 
these  works,  being  well  established  and  commanding  large  capital,  could  afi(>rd  t-o 
advance  prices  still  further,  if  competition  should  require  it ;  a  consideration  full  of 
warning  to  the  eager  projectors  of  rival  establishments. — R.  W.  R. 

t  It  is  estimated  that  the  shipments  of  1870  amounted  to  520  tons — that  is  an  average 
often  tons  weekly — worth  at  least  $170  per  ton,  or  $884,000  for  the  gross  value  of  the 
shipments  for  the  year.  This  estimate  appears  high  to  me,  but  it  is  pronoanced  low 
by  those  who  are  in  a  better  position  to  jud^e ;  and,  as  official  returns  fh>m  the  works 
are  not  available,  I  have  acce|)ted  it.  The  increase  is  due  to  the  enlargement  of  the 
works  and  the  treatment  of  rich  Caribou  ores. — R.  W.  R. 


METALLURGICAL    PROCESSES.  373 

tained  in  the  deconiposed  ores  was  extracted  a^^cording  to  the  method  practiced  in 
California,  by  catching  it  on  amalgamated  copper  plates.  But  the  more  decomposed  ore« 
were  extracted  from  the  mine^  and  the  more  sulphuret^^  took  their  place  in  depth  the 
more  this  method  appeared  insufficient  and  the  want  of  a  better  one  for  the  purpose  became 
apparent.  This'caused  all  those  experiments  and  enterprises  which,  inaugurated  from 
18t>3  to  186t»,  never  came  to  a  successful  conclusion.  Instead  of  imitating  the  old 
methods,  provetl  successful  in  Europe,  new  ones  were  desired ;  instead  of  common  sense 
and  metallurgical  knowledge,  ingenious  schemes,  entirely  independent  of  scientific 
tacts,  became  the  order  of  the  day.  It  wiw  only  natural  that  the  loss  of  the  enomious 
sums  invested  should  be^  followed  by  depression.  Finally  the  old  stamp-mills,  with 
amalgamation  on  oojiiter  plates,  were  reinstated,  or  the  mines  were  closed  until  proper 
methods  for  the  beneticiation  of  the  refractory  sulphurets  should  come  into  use.  On 
the  whole,  those  companies  which  chose  the  latter  course  have  acted  most  wisely;  for 
although  the  cost  of  running  stamp-works  is  small,  they  must  be  decidedly  rejected, 
considering  them  from  the  stand-point  of  national  economy,  when  the  beneticiation  of 
rich  auriferous  sulphurets  is  desired,  as  hardly  30  to  40  per  cent,  of  the  gold  contained 
in  such  ores  is  saved  by  this  treatment. 

About  four  years  ago  Professor  Hill,  at  Black  Hawk,  commenced  smelting  the  sul- 
phurets intocopjier  matte,  following  the  old  methods  universally  in  use  in  Europe.  He 
sends  this  product  to  England  for  the  separation  of  the  gold,  silver,  and  copper.  From 
the  first  hour  of  its  commencement  to  this  day,  the  enterprise  has  been  uniformly  suc- 
cessful, and  it  is  now  intended  to  enlarge  the  capacity  of  the  works  for  the  third  time. 
This  exerted  a  njost  beneficial  influence  on  ruining.  New  vigor  seemed  to  inspire  the 
whole  interest ;  and  the  tailings,  formerly  lost  from  the  mills,  have  since  been  caught, 
concentratetl,  and  sold  to  the  smelting  works,  where  they  were  welcome  as  a  flux,  it 
beiug  impossible  to  get  lime  for  the  puri»ose  at  less  cost. 

As  a  drawback  to  enterprises  of  this  kind  for  the  beneticiation  of  the  sulphurets,  it 
is  ur«^ed  that  they  require  a  large  working  cajutal,  and  can  only  be  profitably  conducted 
on  a  large  scnle.  lint  this  is  rather  an  advantage  than  otherwise ;  for  large  enterprises, 
conducted  with  success,  benefit  directly  and  visibly  the  whole  community,  while  small 
smelting-works  hardly  ever  prosper  nowadays. 

The  greatest  advantage  of  the  smelting  method  over  the  mill  process  lies  in  the  fact 
that  by  it  almost  all  the  gold  and  silver,  as  well  as  the  copper,  contained  in  the  ores  is 
saved.  To  be  sure,  only  the  rich  ores  can  be  treated  in  this  way  at  present ;  but  as 
soon  as  Gilpin  County  is  connected  with  the  coal-fields  of  Colorado  by  rail  it  will  also 
pay  well  to  mine  the  less  rich  ores,  to  concentrate  them,  and  to  ship  them  to  the  smelt- 
ing-works.  Stamp-mills  can,  of  course,  never  be  dispensed  with  altogether.  They  are 
the  cheapest  appliances  for  working  the  remainder  of  the  decomposed  ores;  and  in  the 
future,  after  the  introduction  of  a  rational  system  of  dressing-works,  they  will  serve 
for  the  benefieiation  of  the  tailings  from  the  dressing-works. 

About  a  year  since  another  method,  Plattner's  process  of  extracting  gold  by  chlorine 
gas,  Avas  introduced  in  Gilpin  County.  The  enterprise  being  limited  as  to  capital, 
and  the  i>rocess  hindered  by  the  other  metals  present,  it  has  so  far  given  satisfactory 
results  only  in  regard  to  the  fineness  of  the  produced  gold.  To  make  the  Plattner 
process  adequate  to  the  requirements  of  Colorado  sulphurets,  it  will  have  to  be  modi- 
tied  by  adding,  after  the  roasting  and  chlorination,  a  process  by  which  the  copper  can 
be  extracted  and  the  silver  separated  at  small  cost. 

To  render  more  valuable  the  ores  of  medium  grade  the  introduction  of  ore-dressing 
is  required.  Cylinder-crushers,  sieves  for  the  separation  according  to  size,  and  jiggers, 
are  the  only  nuichinery  necessary;  and  in  case  of  the  scarcity  of  water,  that  supplied 
to  the  jiggers  can  be  used  over  and  over  again.  The  ore  should  not  be  crushed  finer 
than  to  a  size  of  2  millimeters.  The  tailings  should  be  treated  in  the  stamp-mills,  or 
in  large  arrastras,  which  can  very  Avell  compete  with  mills  on  a  large  scale,  and  have, 
besides,  the  advantage  of  a  higher  yield. 

Real  and  continuous  succeas  of  the  Gilpin  County  gold  mines  can  only  be  expected 
after  the  completion  of  the  railroad  to  Golden  City  and  its  coal-fields.  In  the  present 
state  of  metallurgy,  the  lixiviation  with  sulphuric  acid  is  probably  the  cheapest  and 
best  nfethod  for  working  Colonido  gold-bearing  sulphurets.  If,  besides  the  reverbera- 
tories  necessary  for  the  production  of  copper  matte,  a  blast-furnace  was  added,  for  lead- 
smelting,  the  silver  ores  from  Clear  Creek  County  might  at  the  same  time  be  treated 
either  thus  or  by  the  Patera  process,  according  to  their  larger  contents  in  lead  or 
pyrites. 

The  products  thus  gained  would  be  sulphur,  copper,  lead,  silver,  and  gold,  and  in  tlie 
lead-works  the  lead-matte  occurring  at  Golden  and  Boulder  Cities  might  also  be  profit- 
ably worked. 

After  the  establishment  of  such  a  work  those  petty  dissensions  between  the  different 
mining  companies,  which  at  present  hinder  so  much  the  development  of  the  Gilpin 
County  mining  interest,  would  also  cease.  Whenever  the  contemporaneous  execution 
of  the  four  j)rocesses  above  mentioned  is  insured,  and  this  in  the  coal-fields  and  among 
the  water-powers  between  Golden  and  Boulder  City ;  when  that  region  is  connected 
"With  Gilpin  and  Clear  Creek  Counties  by  rail ;  wlien  the  Territorial  mining,  lvkv<^  ^x^ 
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revised  and  improved ;  then  the  two  counties  mentioned,  with  their  great  abundance 
of  veins,  even  if  they  furnish  only  poor  or  medium  ores,  cannot  fail  to  reach  a  devel- 
opment such  as  is  known  -to  very  few  districts  on  this  continent. 

DRY  CONCENTRATION. 

Colonel  G.  W.  Baker,  of  the  Central  City  Herald,  pnblisbed  during 
the  summer  of  1870  a  series  of  articles  on  the  Colorado  treatment  of 
gold  ores,  which  aroused  considerable  feeling  throughout  the  Territory. 
So  for  as  their  exposition  of  the  losses  incurred  by  the  mill -process  is 
concerned,  they  appear  to  be  well-founded.  The  plan  suggested  as  a 
remedy  comprises  dry  crushing,  dry  wseparation,  and  chloridizing  roast- 
ing in  the  Stetefeldt  furnace,  with  subsequent  amalgamation.  For  the 
separation,  Krom's  dry  concentrator  is  jnoposed — an  excellent  machine, 
and  probably  the  best  of  that  class. 

The  following  account,  published  by  Colonel  Baker  in  July,  descril)es 
one  of  several  experiments  made  in  Gilpin  County,  with  a  view  to  test 
Krom's  machine  in  th^  separation  of  i)3'rites  from  gangue. 

Hkrald  Officf,  June  26,  18T0. 

Gkntlkmex  :  Will  yon  please  give  personal  supervision  to  the  separation  of  some 
niiU  tailings  now  at  the  Lexington  mill,  the  sejjaratiou  to  be  done  in  your  presence  by 
the  Kroni  machine,  and  observe  the  inch)sed  instructions,  and  report  according  to  the 
schedule  to 

Yours,  very  respectfully, 

a.  W.  BAKER. 
To  Messrs.  E.  E.  Burlingame,  A.  Von  Schulz,  Jmiyers. 

INSTlrrCTIONS. 

Ist.  From  tlie  pile  of  miU  tailings  procure  sufficient  samples  for  assay,  and  then» 
after  weighing  the  remainder,  see  it  passed  through  the  machine. 

2d.  Weigh  the  headings;  assay  same  for  per  cent,  of  gangue;  assay  same  for  gold  and 
silver. 

iVd.  Take  sample  of  the  sejmrated  tailings,  assay  same  for  metal  left ;  assay  same  for 
gold  and  silver. 

4th.  Sieve  the  sample  of  original  tailings  for  degree  of  finenes;  assay  same  for  per 
cent,  of  metal ;  assay  same  for  gold  and  silver. 

Tekritorial  Assay  Office,  Central  Clti/y  June  30,  18T0. 

Dear  Sir  :  In  accordance  with  your  request  Mr.  Schulz  personally  sampled  the 
tailings,  weighed  the  lot,  (found  to  be  exactly  thirty  pounds.)  remained  whilst  they 
were  separated,  and  brought  away  the  headings  and  a  sample  of  the  separated  tailings. 
The  packages  were  numbered  as  follows  : 

1st.  Pacliage  of  mill  tailings. 

2<1.  Package  of  machine-sei)arated  headings. 

3d.  Package  of  machine-separated  tailings. 

The  following  is  the  result  of  tests  made  acconling  to  instructions  : 

1st.  44  65-100  per  cent,  of  the  mill  tailings  (package  No.  1)  passed  through  sieve,  120 
meshes  to  linear  inch,  or  14,400  to  the  square  inch  ;  ^o  per  cent,  passed  through  sieve, 
80  meshes,  or  6,400  to  the  stjuare  inch. 

2d.  An  acid  assay  of  sample  (package  No.  1)  showed  contents  to  consist  of,  gangue 
matter,  58  3-10  per  cent. ;  pyritous  nuitter,  41  7-10  per  cent. 

3d.  Separated  headings  (package  No.  2)  weighed  9  7-10  pounds;  acid  assay  of  sam- 
ple resulted  in  leaving  8  2-10  per  cent,  gangue ;  pyritous,  91  8-10  per  cent,  of  mass. 

4th.  Machine-separated  tailings  (package  No.  3)  by  acid  assay  left,  of  gangue  mat- 
ter, 90  6-10  per  cent.;  contained  pyritous,  9  4-10  percent. 

5th.  From  the  thirty  pounds  32  3-10  per  cent,  of  pyritous  matter  was  separated  by 
one  operation,  leaving  9  3-10  unseparated. 

ASSAYS. 

Assay  of  package  No.  1,  mill  tailings,  ?;o  20  gold ;  84  81  silver— Total  §11 01. 
Assay  of  package  No.  2, nuu'hine  headings,  $22  83  gold;  $10  85  silver — Total  836  68. 
Assay  of  package  No.  3,  machine  tailings,  a  trace  of  gold,  81  76  silver. 
Yours,  respectfully, 

E.  E.  BURLINGAME, 
A.  VON  SCHt  LZ, 

Asmiftrs, 

G.  W.  Baker,  Editor  Mirald. 
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The  mill  tailings  operiitetl  upon  as  above  were  from  Rorlerick  Dim  ore,  of  low  grade 
milling  quality.  The  yield  is  reported  to  have  been  about  three  ounces  per  cord.  At 
seven  tons  per  cord,  the  result  per  ton  was  $r^  57.  By  the  above  assay,  package  Xo.  1, 
there  was  left  in  the  tailings  $11  01  per  ton,  gold  and  silver.  If  the  tailings  represented 
the  whole  original  tons  of  ore.  it  would  show  that  the  mill  saved  considerably  less  than 
one-half  of  the  precious  metals.  There  are  two  considerations,  however,  which  preve  s  ts 
such  a  calculation.  Tlie  first  is,  that  a  portion  of  the  original  ore  is  carried  off  in  sus- 
pension in  the  water.  Hence  the  number  of  tons  of  tailings  will  not  equal  the  number 
of  tons  milled.  The  second  consists  in  the  fact  that  gold  is  also  thus  taken  off  in  sus- 
pension by  the  same  water.  As  there  are  no  m  mius  of  getting  at  either  of  these,  as  to 
(juantity,  no  actual  statement  can  be  made  as  to  what  proportion  the  mill  di«l  save  o.f 
the  whole  value.  Suffice  it  for  our  purpose,  here  is  a  waste  represented  by  the  number 
of  tons  of  mill  tailings  worth,  in  precious 'metal,  811  X)er  ton. 

The  test  shows  an  exceeding  fineness  of  stamping  or  pulverization.  The  quantity  of 
perfectly  atomic  particles  of  metal  would  most  likely  cause  a  loss  in  water  concentra- 
tion, using  the  utmost  care  and  best  contrivance,  of  not  less  than  40  or  50  per  cent,  of 
tile  pyritous  matter.  The  preparation  of  ores  intended  to  be  concentrated  does  not  per- 
mit the  making  of  so  large  amount  of  fine  particles,  hence  the  separation  as  made  by 
Krom's  separator,  under  these  circumstances,  is  most  astonishing,  leaving  of  this  ex- 
eeedingly  minute  matter  only  9j\)  per  cent,  of  tlie  mass.  When  we  take  into  consider- 
ation the  fact  that,  although  this  last  amount  was  left,  it  carried  »o  gold  whatever,  we 
get  at  a. just  appreciation  of  the  value  of  this  exi»erinient.  All  the  metal  contahiinf/  gold 
was  ohtaitH-d  hij  the  Hepavation.  That  which  was  lel't  in  the  mass  had  been  so  completely 
comminuted  that  no  gold  remained  associated  with  it.  This  is  a  fact  of  extraordinary 
importance.  When  it  is  considered  that  in  concentrating  snlphurets  of  silver  by  water, 
under  the  best  conditions,  a  loss  of  from  155  to  45  per  cent,  cannot  be  ]>reveuted,  the 
small  amount  in  value  of  silver  shown  by  assay  of  i)ackage  No.  3  dwindles  into  insig- 
nificance. 

The  assay  of  package  No.  %  machine  headings,  shows  a  larger  value  in  gold  and  sil- 
ver than  the  assay  of  i>ackage  of  No.  1,  mill-tailings,  would  justify  by  8*.»  G*'.  How  this 
originates  we  cannot  say.  It  requires  but  a  small  )>article  of  ^old  to  be  present  in  the 
one  cjise,  or  absent  in  the  other,  to  make  a  large  difi'erence  in  tne  result,  comparatively. 
This  is  all  that  can  be  said  about  such  discrepancies.  The  facts  as  they  are  must  be 
taken  as  the  only  basis  obtainable  in  such  matters. 

The  results  may  be  summed  up — 

1st.  The  Krom  machine  separat  id  m^irly  92  per  cent,  of  thQ  m^tal  from  the  mass,  and 
left  noth'nuf  of  value. 

2d.  The  ore  operated  upon  was  in  a  condition  that  demanded  the  mDst  extreme  per- 
fection in  the  machine.    The  result  was  most  surprisingly  successful. 

This  experiment  was  tried  upon  tailings;  that  is,  upon  material  the 
very  lightest  portion  of  which,  together  with  the  finest  free  gold  liable 
to  loss,  had  been  already  swept  away  by  water.  There  seems  to  have 
been  no  test  made  for  quicksilver  and  amalgam,  which  would  certainly 
be  present,  and,  by  its  superior  gravity,  increase  the  apparent  efficiency 
of  the  machine. 

With  regard  to  the  value  of  tailings  generally,  the  assays  have  been 
made  by  Messrs.  Burliugame  and  Von  Schulz,  showing: 

Per  ton. 

Undressed  tailings,  45  samples,  average  value $27  86 

Blanket  washings,  23  samples,  average  value 59  33 

Dressed  tailings,  38  samples,  average  value 42  90 

Experiments  with  Krom's  concentrator  were  subsequently  made  upon 
ore  of  the  second-class  (mill-rock)  with  the  following  results,  as  published 
in  the  Herald : 

I. 

The  lot  prepared  for  separation  weighed  3,025  pounds. 

First-niu  headings 1^6 

Second-run  headings 2*2.5 

Tailings 1,804 

Total 3,025 
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ASSAYS. 

Gold.     Silver.     Total. 

Before  separation $24  ?0  $10  40  f;35  20 

First  headings 66  14  17  20  83  43 

Second  headings -• 47  12  17  57  64  69 

Machine  tailings 9  30  4  42  13  72 

In  3,000  pounds 37  20  15  60  52  80, 

C.VICCLATIOX. 

Gold.     Silver.      Total. 

In  1,200  pounds  headings .^53^  96     ?;10  83    $49  79 

In  1,800  pounds  tailings 8  37         3  97       12  34 

II. 

Lot  of  milling  stuff,  second-class  ore,  5,600  pounds. 

Headings 767 

Tailings \ 4,  8:i3 

Total •- '. 5,600 

ASSAY  OF  LOT. 

Before  separation,  per  ton • .S25  37 

After  separation , 

He«ading8,  per  ton 98  93 

Tailings,  per  ton 10  i»9 

m. 

Pounds. 
Amount  operated  upon ', 5, 540 

Headings , 464 

Tailings 5,076 

Total 5,540 

ASSAYS. 

Gold.     Silver.     Total. 

Ore,  per  ton §10  33      $2  21    |?12  54 

Headings,  per  ton .   87  22      10  37      97  59 

Tailings,  per  ton 2  48        1  14        3  62 

IV. 

Pounds. 
^Veight  of  lot  treated 6,651 

Headings 1,310 

Tailings A 5,341 

Total 6,651 

ASSAYS. 

Gold.  Silver.  Total. 

Ore,  per  ton $42  37  |4  29  $46  66 

Headings 150  89  11  59  162  48 

TaiUngs 7  23  1  82  9  05 

.  V. 

Pounds. 
Weight  of  ore 6, 210 

Headings 768 

Tailings 5, 442 

Total 6,810 
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AKSAYS. 

Gold.     Silver.     Total. 

Of  orijriiial  ore,  pPi- ton $16  53      $2  27    $18  80 

Of  headings,  per  ton 99.21       10  92     110  13 

Of  tailings,  irer  ton *    3  10        1  17        4  27 

9  These  experimeots  indicate  the  usefulness  of  dry  concentration  where 
sufficient  water  cannot  be  obtained,  or  where  the  necessary  capital  for 
complete  separating-works  is  not  available.  But  they  do  not  prove  its 
superiority  to  the  modern  apparatus  in  which  water  is  scientifically  em- 
ployed— an  excellent  example  of  which  is  furnished  by  the  Wilson  & 
Cass  works,  in  Clear  Creek  County.  In  the  latter  works,  originally 
built  for  dressing  argentiferous  galena,  extraordinary  success  has  been 
obtained  in  the  concentration  of  poor  gold  ores ;  but  the  location  of  the 
establishment  is  such  as  to  necessitate  expensiA  e  transportation  of  the 
ore.  A  serious  objection  to  dry  concentration  is  the  requirement  of  dry- 
stamping,  which  is.expensive  and  slow,  compared  with  wet,  or  of  care- 
ful drying  of  the  crushed  ore,  which  is  also  expensive.  The  subsequent 
use  of  the  Stetefeldt  furnace,  recommended  by  Colonel  Baker,  is  not  yet 
a  matter  of  practical  success  in  treating  gold  ores:  and  the  royalty 
charged  by  the  patentees,  as  well  as  the  great  capacity  of  the  furnace, 
operates  somewhat  against  its  introduction.  The  greatest  economy 
would  require  the  erection  of  large  furnaces,  and  these  could  only  be 
supplied  with  concentrated  ore  by  purchase,  there  being  no  single  com- 
l)any  in  Colorado  which  can  keep  a  Stetefeldt  furnace  running  with  its 
own  concentrated  ores.  In  other  words,  the  whole  reduction  business 
would  pass  into  the  hands  of  one  or  two  establishments,  as  is  now  the 
case  with  first-class  ores.  I  doubt  both  the  practicability  and  the  ad- 
visability of  such  a  revolution.  But  the  necessity  of  better  concentra- 
tion and  a  remodeling  of  the  present  system  I  do  not  doubt,  though  I 
believe  that  the  method  of  wet-stamping  and  amalgamation  will  not  be 
superseded.  I  should  add  that  in  Clear  Creek  County,  where  silver  ores 
are  treated  by  dry  crushing  and  chloridizing  roasting,  Mr.  Krom's  ma- 
chine has  been  for  some  time  in  successful  operation,  without  comi)eti- 
tiou.  The  Central  City  Eegister  of  October  19  gives  the  following 
account  of  recent  experiments : 

The  Washington  mill  at  Georgetown,  one  of  the  largest  bnildings  in  the  place,  has 
liad  a  multiplicity  of  processes  and  managers  in  it  at  different  periods,  and  as  many 
failures,  so  that  the  people  leanied  to  look  upon  it  with  a  superstitious  dread  when  any 
activity  in  the  way  of  work  wa^  started  up,  which  occurred  every  year  and  lasted  for 
about  a  month  ;  the  people  would  say,  "  There  goe.s  another  bubble  that  will  soon  burst. " 
This  was  the  case  when  Krom^s  dry  or^  concentrator  was  put  in  by  Mr.  Jacobs  in  1869. 
and,  so  far  as  his  experiinents  went,  it  proved  no  less  a  failure  than  previous  processes, 
Mr.  Benient,  one  of  the  owners  of  the  property,  came  to  Georgetown  last  spring  for 
the  ]»urposc  of  determining  his  future  con i*se  for  his  company,  in  reference  to  their  Col- 
orado investments.  He  found  the  machinery  in  good  condition,  and  determined  upon 
a  last  effort  to  make  the  Krom  separator  work  successfully  on  the  Georgetown  ores.  ■ 
He  has  devoted  the  entire  sunmier  to  his  experiments,  and,  with  the  aid  of  common 
sense  and  close  attention  to  his  work,  has  so  far  succeeded  that  the  two  machines  are 
kept  constantly  in  motion  on  ore  from  the  Terrible  lode,  and  to  all  appearance  doing 
the  work  well.  The  machinery  now  in  use  consists  of  a  Dodge  crusher,  with  Cornish 
rollers,  three  revolving  screens  eight  feet  long,  and  three  Krom  separators^  each  calcu- 
lated to  work  on  different-sized  particles  of  ore.  Four  men  do  all  the  work,  as  follows  : 
One  engineer,  one  in  the  crushing-room,  one  tending  the  concentrators,  and  one  man 
of  all  work.  The  capacity  of  the  mill  is  eight  tons  ]>er  day  of  ten  hours.  Ninety-seven 
tons  of  third-class  ore  have  been  sent  from  the  Terrible  lo<le  to  this  mill,  and  thirty- 
eight  tons  of  concentrated  ore  have  been  sent  to  Stewart's  works  since  they  commenced 
working  the  concentrators.  This  third-class  ore  is  dressed  down  two-thirds,  or  three 
tons  into  one,  at  a  cost  of  ^10  per  ton  on  the  gross  weight.  An  actual  test  gave  the 
following  results  :  Ten  and  a  half  tons  of  third-class  Terrible  Company's  ore  yielded 
3  tons  860  j)ounds  of  concentrated  ore  ;  five  tons  of  fourth-class  ore  yielded  by  the 
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same  process,  1  ton  and  1,216  pounds  of  concentrated  ore.  The  present  working  of 
these'  machines  is  not  very  close.  No'  mineral  escapes  with  the  light  rock  or"wa.ste, 
but  a  portion  of  the  rock  goes  with  the  mineral.  This  manner  of  dressing  the  rock  is 
a  success, 
ore 

redncin<^ 

third-class  ore  of  $40.     So  far  this  process  is  a  success.    The  fact  must  not  be  lost  sight 
of,  howev^er,  that  tliis  method  of  separation  can  only  be  applied  to  that  class  of  ores  iu^ 
which  the  silver  is  carried  by  the  heavier  minerals,  such  as  zinc  and  lead.     When  the 
silver  exists  principally  as  a  sulphuret  the  process  cannot  be  worked  so  closely,  and 
happily  does  not  need  to,  as  this  class  of  ore  is  rich  enough  without  concentration. 
• 

SMELTING  IN  SHAFT  FURNACES. 

The  process  of  siueltiu^  in  reverberatories,  as  employed  at  Professor 
HilFs  workSj  is  acknowledged  to  be  expensive  in  fnel  and  hibor.  but 
claimed  to  be  necessitated  bv  the  nature  of  the  ores  and  tliixes. 
Several  attempts  have  been  made  to  smelt  in  cupohi -furnaces,  bnt  most 
of  them  have  failed,  because  they  required  a  supply  of  galena,  which 
could  not  be  obtained.  It  is  a  prevalent  delusion  in  Colorado  that  im- 
mense quantities  of  galena  ores  can  be  had  by  calling  for  them ;  but  the 
demand  has  been  repeatedly  made  in  vain.  Even  tlie  galenas  of  Clear 
Creek  County  are  in  general  so  highly  charged  with  zinc-blende,  pyrites, 
etc.,  as  to  unfit  them  for  the  cupola. 

The  Western  smelting- works,  erecting  in  Black  Hawk,  at  the  time  of 
my  last  visit,  under  the  charge  of  Mr.  William  West,  a  practical  smelter, 
were  on  a  somewhat  difterent  jdan.  The  ore  was  to  be  desulphurized 
without  crushing,  in  kilns,  such  as  are  used  in  the  manufacture  of  sul- 
I)huric  acid  from  pyrites,  then  melted  in  a  cupola-furnace,  producing  a 
matte,  which  was  to  be  recalcined  and  remelted,  for  concentration. 
The  final  separation  of  the  metals  was  to  be  effected  at  the  works,  sul- 
phuric acid  being  obtained  from  chambers  to  be  erected  in  connection 
with  the  kilns.  The  capacity  of  the  works  was  intended  to  be  ten  tons 
daily.  In  this  plan,  the  cupola-smelting  is  similar  to  that  ettectNl  in  the 
copper-furnaces  of  Ducktown,  Tennessee  ;  but  the  greater  proportion  of 
iron-sulphurets  in  tlie  Central  City  ores,  the  different  nature  of  the 
gangue,  and  the  more  serious  expeifse  occasioned  by  short  campaigns 
and  '''  salamanders"  render  the  undertaking  more  difiScult  in  Colorado. 
The  furnaces  were  substantially  built ;  and  I  have  since  heard  of  a  suc- 
cessful commencement  of  operations.  The  experiment  is,  in  ray  opinion, 
a  hazardous  one;  but  I  do  not  undertake  to  say  it  will  mil  from  causes 
inherent  in  the  metallurgical  plan.  My  latest  news,  December  3, 
speaks  of  the  works  as  running  at  full  capacity. 

THE   COLORADO  COAL. 

.  The  most  significant  single  specimen  in  the  fine  array  of  minerals  at 
the  Denver  Fair  was  a  huge  block  of  coal,  said  to  weigh  five  ^nd  a  half 
tons,  from  Marshall's  mine,  near  Golden  City.  Another  mine  (Murphy's) 
furnished  a  single  lump  weighing  two  or  three  tons.  The  Marshall  vein 
is  14  feet  thick,  of  which  13  feet  are  workable  coal.  The  question 
whether  this  coal  can  be  used  in  metallurgical  operations  is  an  import- 
ant one,  and  the  answer  is,  I  regret  to  say,  somewhat  doubtful.  The 
analysis  published  of  the  Marshall  specimen  (by  w  hom  made  I  do  not 
know)  gives  but  three  per  cent,  of  ash  and  three  per  cent,  of  water,  the 
rest  being  put  down  as  fixed  (»arbon  and  hydro-carbon.  Believing  the 
coal  to  be  lignite,  I  cannot  believe  it  to  be  so  nearly  anhydrous.  All 
lignites  contain  considerable  water  in  chemical  combination ;  and  I  fear 
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that  in  this  analysis  the  coal  was  merely  dried,  and  the  loss  in  weight 
set  down  as  water,  while  the  chemically-combined  water,  passing  off  in 
the  subsequent  distillation,  was  reckoned  with  the  hydro-carbon.  The 
error,  if  such  it  is,  is  a  vital  one.  The  water  in  lignites  not  only  decreases 
the  amount  of  actual  fuel,  but  by  evaporation  absorbs  heat  in  the  fur- 
nace ;  and  it  may  be  consequently  difficult,  or  even  impossible,  to  main- 
tain high  smelting  temperatures  with  such  fuel  economically. 

Some  experiments  already  made  have  resulted  both  ways ;  but  the 
favorable  results,  so  far  as  I  can  learn,  were  obtained  on  too  small  a 
scale  to  be  perfectly  satisfactory,  while  the  unfavorable  ones  may  possi- 
bly be  due  to  the  employment  of  the  ordinary  grates  and  fire-bridges 
used  for  wood,  which  are,  of  course,  somewhat  unsuitable.  Decisive 
tests  have  yet  to  be  made ;  meanwhile,  I  am  inclined  to  believe  that  the 
coal  can  be  used  successfully  in  gas-fnrnaces  with  regenerators,  and  per- 
haps not  otherwise.  One  thing  is  certain,  it  is  excellent  for  all  domes- 
tic purposes,  aud  for  the  generation  of  steam  ;  and  I  hope  that  it  may 
soon  be  furnished  ^6  cheaply  as  to  supersede  wood  for  these  applica- 
tions. This  should  make  the  supply  of  wood  and  charcoal  for  furnaces 
last  much  longer  than  it  will  at  the  present  rate  of  consumption.  How- 
ever, it  should  be  added  that  there  is  no  lack  of  wood  in  the  Rocky 
Mountains.  The  trouble  is  that  it  speedily  thins  out  in  the  neighbor- 
hood of  towns  and  metallurgical  works ;  and  the  prices  of  labor  and 
hauling  are  such  as  to  make  it  expensive  when  brought  from  a  distance. 
I  hardly  think,  nevertheless,  that  the  prices  of  fuel  will  rise  beyond 
present  fi*gures  at  this  place  for  some  time  to  come.  I  believe  Professor 
Hill,  at  Black  Hawk,  pays  from  ^o  to  87  per  cord  for  wood,  and  say  13 
to  15  cents  per  bushel  for  charcoal. 
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CHAPTER    XII. 

THE   SPEED   OF   STA3IPS  IN   COLORADO   AND   ELSEWHERE. 

The  question,  what  is  the  best  proportion  among  weight,  fall,  and 
speed  of  stamps,  is  one  which  has  not  yet  received  thorough  and  sys- 
tematic examination.  In  considering  the  economical  application  of 
stami)ing-machinery,  we  meet,  at  the  beginning,  with  serious  diflficulties 
in  obtaining  accurate  data  for  comparison.  The  weight  and  fall  of 
stamps  vary  as  the  sho^s  and  dies  wear  out ;  and  this  may  lead  to  a 
change  of  speed  also.  Moreover,  defects  in  engines,  boilers,  or  machi- 
nery for  the  transmission  of  power,  may  occasion  serious  losses,  which 
cannot  fairly  be  charged  to  the  arrangements  of  the  stamps  proper. 
Again,  the  capacity  of  stamp  mills  is  directly  dependent,  in  some  degree, 
upon  the  nature  and  extent  of  discharge,  fineness  of  screens,  and  other 
peculiarities  of  the  battery.  Finally,  the  hardness  and  tenacity  of  the 
rock  crushed  varies  so  much  that  comparisons  between  difterent  locali- 
ties cannot  be  implicitly  trusted.  The  safest  experiments  are  those 
made  in  the  same  mill,  by  changing  first  one  and  then  another  condition 
of  working ;  but  this  is  seldom  possible  for  such  conditions  as  weight 
and  lift  of  stamps,  and  only  within  narrow  limits  for  their  spqed. 

We  may  eliminate  questions  of  friction,  transmission,  and  generation 
of  power,  in  the  case  of  stamps,  by  measuring  the  power  actually  devel- 
oped by  their  fall.  Thus,  the  weight,  multiplied  into  the  fall  in  feet, 
and  the  number  of  drops  per  minute,  gives  us  exactly  the  number  of 
foot-pounds  exerted  by  each  stamp.  Dividing  by  33,000,  the  number  of 
foot-pounds  per  minute  in  one-horse  power,  we  have  the  horse-power 
per  stamj),  from  which  the  eflfective  power  of  the  wiiole  mill  may  be  ob- 
tained. Dividing  the  amount  of  rock  crushed  daily  by  the  effective 
horse-power,  gives  us  the  daily  amount  per  horse-power ;  and  this  is  the 
best  measure  that  can  be  obtained  for  the  effectiveness  of  the  stamps. 
A  complete  discussion  of  the  subject  would  require  us  to  determine  the 
exact  influence  of  the  discharge,  etc.,  and  the  exact  resistance  offered  by 
different  classes  of  rocks,  for  both  of  which  points  the  data  are  wanting. 

Professor  J.  D.  Hague,  in  the  third  volume  of  the  United  States 
Geological  Exploration  of  the  Fortieth  Parallel,  gives  a  valuable  table 
of  the  operations  of  a  number  of  mills  in  Gilpin  County",  Colorado.  The 
discussion  of  this  table  leads  to  some  interesting  results,  which  I  shall 
briefly  set  forth.  I  give  a  portion  of  it,  rearranged  to  suit  the  object  in 
view,  and  furnished  with  additional  columns. 
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Relative  efficiency  of  certain  stamp-mills  in  Gilpin  Countyj  Colorado, 
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I  have  taken  from  the  report  the  names  of  mills,  number  of  stamps 
running,  weight  of  stamps,  fall  in  inches,  number  of  drops  per  minute, 
and  tons  of  ore  crushed  per  day.  To  these  columns  I  have  added  one 
giving  the  total  horse-power  developed  and  one  giving  the  tons  of  ore 
crushed  daily  per  horse-power  developed.  These  figures  are  obtained 
by  separate  calculations  for  each  mill.  At  the  bottom  of  the  table  cer- 
tain totals  and  averages  have  been  added.  The  total  number  of  stamps 
explains  itself.  The  total  weight  is  arrived  at  by  multiplying  the  num- 
ber and  weight  for  each  mill,  and  then  aggregating  these  products.  The 
total  horse-power,  again,  is  a  simple  addition.  The  methods  of  obtain- 
ing averages  require  more  detailed  comment.  In  several  columns  the 
numerical  differs  decidedly  from  the  dynamical  average :  thus,  if  we 
multiply  the  number  of  stamps  in  each  mill  by  their  fall,  add  these  pro- 
ducts, and  divide  the  sum  by  the  total  number  of  stamps,  we  obtain  a 
numerical  average  of  the  fall ;  and  a  similar  process  gives  us  a  numerical 
average  of  the  number  of  drops  per  minute ;  but  if  we  should  attempt 
to  deduce  from  the  total  number  of  stamps,  their  average  weight  and 
(numerical)  average  fall  and  speed,  the  total  horse-power  developed,  we 
should  obtain  a  result  different  from  that  which  is  arrived  at  by  simply 


*  Eetimated,  generally  from  maxima  and  minima  given.    Thus  15  to  iW  is  put  at  17i. 
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adding  the  totals  given  in  the  column  of  horse-power  developed.  The 
reason  is  obvious.  In  taking  a  merely  numerical  average  we  leave  out 
of  account  the  weight  of  the  diflferent  stamps ;  it  is  therefore  necessary 
to  multiply  the  number  and  tveight  of  stamps  of  each  mill  into  the  drop 
and  to  divide  the  sum  of  these  products  by  the  aggregate  weight  of  all 
the  stamps  of  all  the  mills.  In  calculating  the  average  speed  the  drop, 
as  well  as  the  number  and  weight,  must  be  included.  This  can  be  best 
illustrated  by  an  example,  comprising,  for  the  sake  of  simplicity,  only 
two  mills.    I  take,  almost  at  random,  Nos.  2  and  11  from  the  table,  viz : 

Black  Hawk :  60  stamps,  850  pounds,  14  inches,  15  drops,  27  horse- 
power. 
Bates :  8  stamps,  425  pounds,  12  inches,  30  drops,  3.1  horse-power. 
The  totals  would  be  68  stamps,  54,400  pounds,  and  30.1  horse-power. 

The  numerical  averages  are  obtained  as  follows : 

Fall.—60xU=:SA0 
8x12=  96 

QS  936    Average  fall,  13.76  inches. 

8peed.'-60xl5=  900 
8x30=  240 


68  1,140    Average  speed,  16.76  drops  per  minute. 

13.76 
But  these  averages  would  give  us  54,400  x -—^j- X  16.76  4- 33,000  = 

31.68  horse-power,  whereas  the  aggregate  horse-power,  as  we  know  by 
calculating  it  separately  for  each  mill,  is  30.1  horsepower. 
The  dynamical  averages,  on  the  other  hand,  are  obtained  as  follows : 

Fall-QO  X  850  =  51,000  51,000  x  14  =  7 14^000 

8x425=   3,400  3,400x12=   40,800 


54,400  754,800 

Average  fall  =  754,800  -r-  54,400  =  13.87  inches. 

Speed.— 7U,000  x  15  =  10,710,000 
40,800x30=   1,224,000 

754,800  11,934,000 

Average  speed=ll,934,000-f- 754,800=15.81  drops  per  minute. 

If  now  we  calculate  the  total  horse-power  upon  these  dynamical  averages, 

13  87 
we  have  54,400  x  -V^^-  X  15.81-^-33,000=30.1  horse-power,  which  agrees 

with  the  total  from  the  table. 

A  third  set  of  averages,  which  I  call,  for  convenience,  gross  averages, 
is  obtained  by  disregarding  the  number  as  well  as  the  weight  of  stamps, 
and  considering  only  the  number  of  mills.  Thus,  in  the  case  just  given, 
the  gross  averages  would  be  637.5  pounds,  13  inches,  and  22.5  drops. 
This  has  little  value  for  accuracy;  but  it  is  the  usual  manner  in  which 
casual  observers  estimate  the  matter,  and  it  shows  what  is  the  fashion 
or  prevailing  custom  among  owners  of  mills.  Bearing  these  distinctions 
in  mind,  we  have  the  following  results,  based  on  a  comparison  of  thirty- 
three  mills : 

Total  number  of  stamps,  GoO;  average  number  in  each  mill,  10.88; 
total  weight  of  stamps, 396,110  pounds;  averfige  weight,  603.83  pounds  ; 
average  weight  reckoned  by  mills,  without  reference  to  their  size,  580.27 
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pounds ;  average  fall  in  inches,  reckoned  from  the  number  of  stamps 
only,  15.34;  average  fall  in  inches,  reckoned  from  the  number  of  mills 
only,  13.41 ;  average  fall  in  inches,  reckoned  from  number  and  weight 
of  stamps,  or  average  fall  of  the  average  stamp  of  603.83  pounds,  13.53 ; 
average  speed  by  stamps,  29.09  drops  per  minute;  average  speed  by 
mills,  30.82  drops  per  minute;  average  speed  of  the  average  603.83- 
poimil  stamp,  falling  13.53  inches,  28.31  drops  per  minute;  total  horse- 
power developed,  383;  average  per  stamp,  (obtained  by  dividing  by  the 
total  number  of  stamps,)  .58;  horse-power  developed  by  the  average 
stamp  at  average  fall  and  speed,  (calculated  from  the  dynamical  averages,) 
.6S,  which  necessarily  agi-ees  with  the  foregoing;  average  per  mill, 
11.60  horse-power;  total  number  of  tons  crushed  daily,  537;  average  per 
stamp,  .82 ;  average  per  mill,  16.27 ;  total  number  of  tons  crushed  by 
the  development  of  thirty -three  horse-powers,  one  in  each  mill,  51.16; 
average  per  mill  or  stamp,  numerically,  1.55;  actual  daily  product  per 
horse-power  developed  by  the  average  stamp,  1.40  tons.  These  figures 
admit  of  further  profitable  discussion. 

The  difference  between  the  gross  and  dynjwuical  averages  of  weight 
of  stamps  indicates  that  the  larger  mills  carry,  on  the  whole,  heavier 
stamps.  The  difference  between  the  gross  and  dynamical  averages  of 
fall  is  slight,  while  both  of  these  are  considerably  less  than  the  numer- 
ical average,  showing  that  the  larger  mills,  on  the  whole,  adopt  a  greater 
fall  than  the  gross  average,  but  the  greater  aggregate  weight  of  metal 
in  the  smaller  mills  nearly  restores  the  dynamical  average  to  the  pre- 
vailing ftishion,  as  shown  by  the  gross  average.  The  differences  in  the 
averages  of  speed  are  more  difficult  to  explain.  It  appears  that  30.82 
drops  per  minute  is  the  fashion,  and  that  the  few  large  mills  running 
at  15  and  16  do  not  reduce  the  numerical  average  below  29.69.  But 
when  the  fall  is  taken  into  consideration,  it  appears  that  the  slow-run- 
ning stamps  (as  might  be  expected)  drop  further,  thus  increasing  their 
effect,  and  reducing  the  real  effective  average  speed  to  28.31  drops  per 
minute.  The  difference  between  the  dynamical  and  numerical  averages 
of  daily  i>roduct  per  horse-power  shows  that  the  mills  developing 
less  than  11.6  horse-power  crush,  on  the  whole,  slightly  more  in  pro- 
portion than  those  of  greater  capacity;  but  in  view  of  the  very  great 
variations  in  the  final  column  of  the  table,  this  residual  difference  is 
comparatively  insignificant,  and  it  may  be  assumed  that  deficiencies 
in  economy  are  pretty  equally  divided  between  the  two  classes.  If  the 
matter  turned  upon  the  daily  management  only,  the  larger  mills  being 
presumably  under  more  skillful  management,  might  be  called  upon  to 
show  better  results;  but  the  conditions  here  discussed  are  mainly  those 
of  original  construction ;  and  some  of  the  largest  mills  in  this  table  are 
among  the  oldest  and  the  worst. 

How  far  is  this  exhibit  invalidated  by  the  conditions  of  discharge, 
size  of  screens,  etc.,  and  hardness  of  rock,  not  included  in  it  ?  By  the 
former,  I  think,  not  to  any  great  extent,  as  it  may  safely  be  assumed 
that  these  conditions  have  been  made  as  favorable  in  every  case  as  the 
form  of  the  battery  and  the  necessities  of  amalgamation  will  allow,  and, 
moreover,  that  the  mortars  and  screens  are  of  one  general  pattern,  the 
California  high  mortar  not  being  in  favor,  and  Russia  iron,  punched, 
being  preferred  to  wire  screens,  and  slits  to  needle-holes.  Variations  in 
the  diameter  of  shoes  are,  I  must  confess,  more  common,  and  consti- 
tute an  element  which  I  have  disregarded  only  because  the  data  are 
wanting.  But  this  element,  if  included  in  the  discussion,  would 
strengthen  the  conclusions  arrived  at,  since  the  mills  having  the  largest 
diameter  of  shoe,  as  the  Black  Hawk  and  Gregory,  which  have  9-inch 
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shoes,  do  not  reach  on  that  account  even  the  average  efficiency.  It  may 
be  inferred,  therefore,  that  in  crashing  average  quartz  the  conditions  of 
weight  and  speed  are  more  influential  than  slight  variations  in  the 
crushing  surface. 

The  hardness  of  rock  is  a  serious  disturbance  to  the  calculations. 
Surface  rock  differs  considerably  from  the  deep  quartz  in  this  respect, 
and  doubtless  affects  unfavorably  the  apparent  results  of  the  larger 
mills.  It  should  be  distinctly  understood,  therefore,  that  the  general 
conclusions  deduced  from  the  table  at  the  beginning  of  this  chapter  are 
modified  by  special  conditions.  If  any  mill  shows  a  considerable  de- 
parture from  the  average  effectiveness,  it  is  fair  to  inquire  what  kind 
of  rock  it  is  crushing  before  concluding  that  its  superior  or  inferior 
capacity  is  due  to  the  weight,  drop,  and  speed  of  the  stamps. 

With  these  qaalifications,  we  may  assume  that  the  average  or  normal 
stamp  of  Colorado  weighs  about  600  pounds^  drops  about  13.5  inches, 
about  28  times  a  minute,  and  crushes  82  tons  daily,  or  about  1.4  tons 
per  horse-power  developed.  This  is  probably  less  than  the  average  effi- 
ciency, measured  in  the  same  way,  of  California  stamps.  It  is,  indeed, 
somewhat  in  excess  of  the  estimate  of  Mr.  Ashburner,  whose  observa- 
tions some  five  years  ago  led  him  to  fix  upon  1.25  tons  daily  per  horse- 
power, as  the  average  result  of  the  stamp-mills  of  California,  but  im- 
provement of  construction  since  introduced  have  increased  their 
capacity. 

The  mill  at  Lone  Pine,  Inyo  County,  (p.  22  of  my  last  report,)  is  said 
xO  crush  per  horse-power,  daily,  3.81  tons,  with  G50-pound  stamps,  drop- 
11  g  8  inches,  60  times  per  minute. 

The  table  of  quartz  mills  in  Tuolumne  County,  California,  (i6.,  p.  26,) 
gives  the  following  results  when  reduced  : 


Name  of  mill. 


Clio 

Eagle 

Golden  Rule 

Knox  &  Co 

App 

Hesle^ 

Trio 

Mooney  &  Co . . . 
Oliver  &  Harris, 

Keist 

Rawhide 

Patterson 

Musser 

Soulshy 

Starr  King 

Gilson 

Grizzly 

Bonita 

Consuelo 

Monitor >.^. 

HazleDeU....:. 

Shanghai 

Hunter 

Sen  <&  Martin... 

Nonpariel 

Bams  &  Co 

Rattlesnake 


■     jz  2 

®  s  « 

o  ce  s 

1 

Height   of 
drop    in 

inches. 

t 

Tons  daily 
per  horse- 
power. 

1 

500 

60 

8 

1.65 

500 

i    60 

6 

1.48 

750 

70 

6 

1.26 

500 

65 

6 

1.62 

600 

80 

6 

2.20 

500 

60 

7 

1.51 

400 

60 

8 

1.24 

800 

40 

10 

2.06 

600 

65 

9 

1.13 

5(K) 

55 

•  S 

2,16 

600 

70 

8 

1.47 

5(K» 

60 

8 

1.24 

500 

60 

8 

1.65 

5(K) 

60 

10 

1.24 

500 

60 

8 

1.65 

5(K) 

60 

8 

1.65 

.500 

60 

8 

1.65 

500 

60 

8 

1.65 

500 

60 

8 

1.65 

500 

60 

8 

1.65 

500 

60 

8 

1.^ 

500 

60 

.  8 

1.65 

500 

60 

•8 

1.65 

500 

60 

8 

1.37 

.  500 

60 

8 

1.65 

500 

60 

8 

1.65 

600 

60 

8 

1.65 
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The  stamp-mills  of  Sutter  Creek  mining  district,  in  Amador  County, 
California,  (lb.,  p.  34,)  sliow,  by  a  similar  calculation,  the  following  re- 
sults : 


Name  of  mill. 


Eureka 

Badger 

Rose 

Lincoln  Mill 

Mahouy  Brothers 

Mahony 

Keystone 


o 

-?  a 


650 
500 
500 
450 
600 
600 
600 


o  ©  , 

<£)  so  ^ 

a2-s 


76 

79 

75* 

79 

70 

70 

74 


9 

9» 

9* 

9 
11 
11 

9 


z;  fc^  t^ 
g  ^  O 
Op.  p. 


1.67 
1.18 
1.46 
1.48 
1.14 
L07 
L59 


The  table  of  quartz  mills  in  Eldorado  County,  California,  (lb,,  p.  37,) 
yields,  under  discussion,  the  following  results  : 


Name  of  mill. 

Weight  of 
stamp. 

Nnmber  of 
drops  per 
minute. 

Height    of 
drop    in 
inches. 

Tons  daily 
per  horse- 
power. 

Paci  fic ..' 

500 
300 
600 
665 
()50 
400 
400 
300 

75 
75 
75 

80 
70 
65 
80 
80 

8 
8 
10 
9 
9 
9 
9 
7 

1.32 

Harmon 

.    1.7a 

Reed 

1.32 

Independence 

1.24 

CrvHtal - 

1.45 

i^tillwagon 

1.65 

Star 

1.72 

Confidence , 

3.93 

The  quartz  mills  of  Colfax  district.  Placer  County,  (J6.,  pp.  39,  42,) 
show : 


Name  of  mill. 


o 

-    3 


Live  Oak 

Rising  Sun 

Green  Emigrant 
Pioneer 


600 
800 
700 
800 


S  P  .= 


60 
65 
75 

60 


12 
11 
10 
10 


•r   i;  O 

O    rv  ^ 

H 


1.83 
1.38 
1.51 
1.24 


Some  of  the  quartz  mills  of  Kevada  County,  California,  show  the  fol- 
lowing results,  (see  report  of  1870,  pp.  44,  200 ;  and  report  of  1809,  pp. 


£Htimat€d. 


H.  Ex.  10- 


25 
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Name  of  mill. 


Eureka 

Empire* 

North  Star.... 

Idaho 

Pittsburjj 

Allisoa  Ranch 


O 
Cm 


700 
850 
800 
950 
950 
650 
1,000 


^^        iM.        M 


lot 
lot 
lot 
lot 

10 

lot 
11 


c  s 

'5 

a 

]»er  horse- 
power. 

68 

1.66 

m 

1.70 

62 

1.06 

60t 

1.30 

60 

1.62 

82 

1.63 

60t 

2.00 

*  Deatroj'ed  by  fire  in  1870.         t  Eutlinated. 

Four  mills  in  Sierra  County,  California,  (see  report  of  1870,  p.  68,) 
show  the  following: 


Name  of  mill. 


Brush  Creek. 
Independence 

Alaska 

Docile 


*t!  8-" 

^  s  • 

?  o  = 


700 

62 

7(M) 

60 

700 

60 

750 

Sb 

®.2 

-  £  =i 


8i 
8 

7i 


CO    h    ^ 
S    9   O 


1.29 
.89 
.99 

1.41 


Some  of  the  quartz  mills  of  Yuba  County,  California,  (ift.,  p.  71,)  give: 


Name  of  miU. 


Pennsylvania  MiU 

Donnebroge  Mill 

Rattlesnake  Mill 

Sweet  Vengeance  Mill 
Scabby  Hifl  MiU 


Urn, 


650 
720 
650 
650 
600 


70 
70 
70 
70 
70 


««M 

t 

c 

^* 

•♦- 

a 

h3 

P  2 

X 

10 

10 

10 

10 

10 

ec   ui   SC 

Coo 

C    CU  Ch 


1.30 
1.18 
1.30 
1.30 
1.41 


The  quartz  mills  of  Oregon  gulch,  Butte  County,  California,  (i6.,  p. 
74,)  give: 


Name  of  mill. 


Nisbet  MiU 

Cambria  Mill 

Sparks  <&  Smith  Mill 


600 
600 
750 


o  « 
a  c  3 

S'S  a 


68 
68 
68 


o  2 
^.2 


10 
10 
10 


*  s  • 

«B  h  S^ 

C  «  9 

5^ 


1.45 
1.45 
1.16 
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The  quartz  mills  of  Plumas  County,  California,  ( Jft.,  pp.  76,  78,)  show 
the  following  relative  efficiencies: 


Name  of  mill. 


Eureka 

Mammoth 

Woodward  &  Co. . 

BuUFrog 

Crescent 

JudkiDs  &  Kellogg 

Caledonia 

Dixie 

Batchelder's 

Lone  Star 

McClelland 

New  York 

Pennsylvania 

Indian  Valley 

Whitney 


o 
-I 


750 
750 
500 
750 
a50 
750 
750 
400 
400 
600 
400 
600 
750 
600 
750 


Hi  M 

P-   »H   S 


65 
60 
60 
60 
70 
65 
65 
60 
45 
50 
35 
60 
60 
60 
65 


C   53 

'Co 


W' 


9 

8 
10 

8 
10 

8 
8 
7 

4 

7 
7 
9 
8 
9 
11 


CO    M    ^ 


1.45 

1.83 

1.76 

2.20 

1.35 

2.03 

2.03 

2.94 

4.71* 

2.83 

4.66* 

2.44 

2.20 

2.44 

1.55 


*  These  fieures  are  so  larpe  that  they  should  be  rejected  as  inTolving  either  an  error  in  the  report,  o^ 
some  unexplained  peculiarity  of  conditions  uf  operation. 

The  quartz  mills  of  Shasta  County,  California,  (7ft.,  p.  85,)  show  the 
following  calculated  efficiency: 


Name  of  miU. 


Washington  Mill 
Highland  Mill... 
Honeycomb  Mill 

Potosi   Mill 

Mammoth  MUl. . 

Jollie  Mill 

Peck's  MiU 


<«-l 

^  (M 

o 

o  S 

Ch 

L-  ^© 

Weight 
stam 

Numbe] 
drops 
minut 

600 

60 

500 

60 

600 

60 

600 

60 

600 

60 

300 

60 

500 

60 

6 
6 
6 
6 
6 
6 
6 


CS    ^ 

fS  o 
^h3 


U 

O 


S   to    , 

o  ftp* 
H 


1.83 
2.20 
1.83 
1.83 
1.83 
2.75 
2.20 


The  Hermit  Mill,  in  the  Sweetwater  district,  Wyoming,  (Jft.,  p.  331,) 
shows  the  following:  Weight,  650;  speed,  SO;  drop,  8^;  tons  daily  per 
horse-power,  1.79. 

An  interesting  comparison  may  be  made  with  the  stamp-mills  of 
Australia  and  Brazil.  (Ih^  pp.  677-'79.)  The  rough  averages  given  for 
the  diflferent  Australian  districts  cannot  be  very  closely  discussed ;  but 
by  taking  the  arithmetical  means  of  the  maxima  and  minima  of  horse- 
power and  product  given,  we  have: 
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District. 

Wei^dit   of 
stamp. 

Namber  of 
drops  per 
minute. 

Hoi-se   power 
expended  per 
stamp. 

£  ^  ^ 
5  s  2 

Ballarat 

400  to  850 
442  to  775 
500  to  800 
450  to  800 
450  to  800 
500  to  675 
1    600  to  750 

7    to  10 

5  to  14 

6  to  18 
6    to  22 

6  to  Vi 
7i  to  10 

7  to  10 

50  to  a5 
40  to  90 
25  to  75 
50  to  75 
35  to  75 
60  to  72 
60  to  80 

1. 00  to  2. 00 
.75  to  1.50 
.  66  to  2.  00 
.  50  to  2. 50 
.  50  to  2.  00 
.75 
.  75  to  1. 50 

1.66 

Beech  worth 

^2.13 

Sandhurst 

1.50 

Marvboroucrh 

1.33 

Cawtlemaine 

1.70 

Ararat 

Gipp'sLand 

1.83 
1.58 

The  stamp-batteries  of  tlie  Port  Philip  Comi^any,  at  Chines,  Austra- 
lia, show,  (lb,j  p.  078  : ) 

Weight  of  stamp.  Drop.  in.  Speed.  Tons  daily  per  H.  P. 

COO  8*  75  2.42 


800 


8^ 


iO 


3.30 


This  is  extraordinary  efliciepcy ;  but  the  batteries  are  aided  by  rock- 
breakers,  and  have  a  double  discJufrge, 

The  stami)-mills  of  Cornish  pattern  in  use  at  the  Morro  Velho  mines, 
Brazil,  (lb,,  p.  679,)  show : 


Name  of  stamp-mills. 


Lyon 

Cotesworth  . 
Snsamuili... 

HerriiijLj 

Powles 

Addison 


C*4 

O 


-    C4 


1      1 

^Mri    mm 

^m    tm^ 

u 

Tl    ** 

©  i 

cl   •^ 

H- •*- 

X   r     ^ 

ac   — 

-r'^  3? 

>  .S 

C  n  i^ 

r'      mm 
«^      md 

e 

i-J 

7Z   •* 


640 
640 
640 
640 
640 
640 


63 

10 

61 

11 

65 

12 

78 

12 

67 

12 

73 

12 

1 

1.19 

l.:w 

95 

95 

1.41 

1,  05 


Com  paling  the  stamp-mills  of  Colorado  with  all  these  examples  from 
other  regions,  we  noti(;e  that  the  speed  of  their  stamps  is,  on  the  average, 
nuuh  less,  and  that,  to  say  the  least,  the  efficiency  i«  no  greater  than 
that  of  more  rapid  running.  But  the  argument  for  a  higlier  speed  is 
fairer  if  the  Colorado  mills  are  compared  among  themselves.  Beturn- 
ing,  therefore,  to  the  table  given  on  page  381,  we  notice  that  of  eleven 
mills  exhibiting  a  greater  efficiency  than  the  average  of  1.55,  five  are 
run  at  a  speed  exceeding  the  average  of  30.82,  two  at  30,  and  the 
remaining  four  at  22, 24,  20,  and  28,  respectively.  The  highest  efficiency 
is  attained  by  the  Carondelet  mill,  having  the  lightest  stamps,  (350 
pounds,)  run  at  the  highest  speed,  (50  drops  per  minute,)  and  crushing 
daily  3.30  tons  per  horse-i)ower.  The  Blue  mill,  ou  the  other  hand, 
develops  nearly  the  same  horse-imwer,  but  crushes  only  little  over  half 
as  much.  In  the  latter  case,  twice  the  weight  of  metal  is  droi>ped  two- 
thirds  as  far,  four-tiftlus  as  often;  and  while  the  power  is  nearly  the 
same,  this  different  application  of  it  appears  to  be  far  less  advantageous. 

On  the  other  hand,  there  are  instances  in  the  table  which  seem  to 
contradict  such  a  conclusion.  The  slow  rate  of  running  insures  an  im- 
mediate and  adequate  discharge  ;  and  much  of  the  advantage  of  a  rapid 
— — — ^ —  I ■ ■ 

*  E.stimatetl. 
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rate  is  lo8t  when  the  discharge  is  not  ample.  The  remarkable  increase 
in  product  secured  by  the  use  of  a  double  or  even  a  continuous  dis- 
charg:e  around  the  whole  battery-box  would  doubtless  influence  mill- 
men  to  adopt  this  improvement,  were  it  not  for  certain  difficulties,  partly 
real,  partly  imaj^inary,  in  its  use. 

If  we  consider  economy  as  well  as  efficiency  in  crushing,  the  adv^an- 
tage  of  a  high  rate  is  evident.  With  the  same  machinery,  wages,  etc., 
and,  if  the  mill  is  well  built,  with  little  or  no  extra  repairs,  a  large  rn- 
crease  in  capacity  is  secured.  Mgreover,  the  first  cost  may  be  reduced 
by  the  use  of  lighter  batteries.  Probably,  also,  the  increased  speed 
may  be  attained  with  less  than  the  proportional  increase  of  fuel. 

The  objections  to  higher  speeds  in  Colorado  mills  are  partly  set  forth 
in  my  last  report,  (pages  3G5-'G6,)  in  the  words  of  a  writer  in  the  Cen- 
tral City  Register.  His  argument  is,  substantially,  that  experience  has 
shown  diti'erent  rates  of  s|>eed  to  be  best  for  different  kinds  of  ores. 
Instances  are  given  in  which,  uimn  an  increase  of  speed,  the  yield  of 
gold  per  ton  fell  off;  and  it  is  claimed  that  this  test  should  decide  what 
rate  is  to  be  adopted  in  each  case.  In  other  words,  the  rapid  running 
of  the  stamps,  and  consequent  augmentation  of  product  crushed,  causes 
gieater  agitation  within  the  battery-box,  and  requires  a  larger  supply 
of  water  to  clear  the  discharge  and  carry  away  the  greater  amount  of 
pulp.  The  excess  of  agitation  in  the  battery  may  prevent  the  accumu- 
lation of  gold  on  the  interior  plates,  and  the  excess  of  current  on  the 
aprons  may  prevent  the  accumulation  of  gold  there.  These  objections  are 
most  plausible  when  the  gold  is  most  finely  divided  in  the  quartz.  I 
propose  to  consider  them  briefly. 

This  reasoning  amounts  to  the  confession  that  the  conditions  most 
favorable  to  economical  crushing  must  be  partly  sacrificed  to  secure 
efficient  amalgamation.  Is  this  sacrifice  really  necessary,  or  is  it  merely 
involved  in  the  method  of  amalgamation  ado})ted  in  the  (Colorado  mills  f 
The  attempt  to  catch  the  greater  part  of  the  gold  on  the  interior  plates 
interferes  directly  with  the  greatest  efficiency  of  the  stamps.  The  suc- 
cess of  the  amalgamation  at  this  point  is  in  inverse  proportion  to  the 
success  of  the  crushing  and  discharge.  There  is  a  certain  advantage 
gained  in  the  force  with  which  the  pulp  is  dashed  against  the  plates ; 
but  this  force  is  liable  to  overdo,  and  thus  undo,  its  own  work,  and 
actually  remove  the  adhering  amalgam.  The  same  effect  can  be  more 
completely  secured  outside  of  the  battery. 

But  the  arrangements  outside  are  generally  poorly  adapted  for  the 
I)urpose.  The  pulp  is  swept  over  a  small,  steep,  and  smooth  amalga- 
mated surface ;  and  it  is  no  wonder  that  so  little  gold  is  caught  upon 
the  aprons.  '  The  Port  Philip,  Australia,  mills,  (see  my  report  of  1870, 
p.  078)  have  five  distinct  steps  or  drops  in  the  outer  plates,  where  the 
Colorado  mills  have  none.  If  this  arrangement  were  adopted,  an  excess 
of  water  woidd  occasion  no  loss,  and  the  efficiency  of  amalgamation 
would  be  increased. 

The  principal  objection  appears  to  be  the  clogging  of  the  outside 
riffles  or  steps  with  pulp,  or  the  removal  of  amalgam  by  the  falling 
of  the  pulp  over  the  steps.  But  it  strikes  me  that  if  Australian  mills 
can  overcome  these  difficulties  we  ought  to  be  able  to  do  the  same. 

*Even  retaining  the  present  patterns  of  outside  aprons,  the  eft'ect  of  a 
greater  amount  of  water  could  be  neutralized  by  spreading  the  discharge 
over  a  wider  surface.  Let  us  suppose,  for  instance,  that  a  twenty-stamp 
mill  is  run  at  a  low  spee<l,  for  fear  of  losing  gold  if  more  quartz  and 
more  water  were  passed  through  it  in  a  given  time  ;  and  that  ten  of  the 
stamps,  run  at  a  high  speed,  would  have  the  same  crushing  capacity  Qa 
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the  whole  mill  at  present.  Why  not  run  ten  stamx)s  in  this  way,  and 
discharge  upon  the  apron  surface  of  the  whole  twenty  f  After  the  pulp 
is  once  through  the  screens,  and  sliding  over  the  apron,  it  makes  no 
diflterence  how  fast  it  was  crushed.  In  a  word,  the  conditions  of  amal- 
gamation should  be,  and  can  be,  regulated  without  interfering  with  the 
conditions  of  pulverisation.  Loss  of  gold  should  be,  and  can  be,  pre- 
vented without  crippling  the  efficiency  of  the  stamps.  Power,  space, 
and  time  are  at  our  disposal ;  and  by  a  x)roper  use  of  the  two  latter  we 
may  avoid  wasting  the  first,  which  is  the  most  costly. 
My  views  on  this  subject  may  be  summed  up  as  follows : 

1.  The  stamp-mill  is  the  most  convenient  and  practically  efficient  ma- 
chine for  crushing  quartz  thus  far  introduced  and  proved  by  experience. 
It  involves  little  waste  of  power  in  gearing;  it  delivers  its  power  in 
the  most  direct  and  practical  manner,  namely,  by  blows,  which  take  ad- 
vantage of  the  brittleness  of  the  rock,  instead  of  pressure  or  friction, 
which  invite  the  resistance  of  hardness;  its  capacities. for  charging  and 
discharging  are  ample  and  easily  regulated,  both  as  to  quantity  and  as 
to  fineness  of  the  product ;  it  is  subject  to  few  and  comparatively  inex- 
pensive repairs,  and  it  can  be  repaired,  in  most  cases,  without  complete 
stoppage.  These  and  other  excellent  features  in  its  construction  and 
operation  render  it  especially  suitable  for  use  in  mining  districts  remote 
from  machine-shops,  founderies,  and  centers  of  skilled  labor. 

2.  To  obtain  the  best  results,  stamp-batteries  should  be  built  and  run 
to  secure  the  highest  efficiency  and  economy  in  crushing  only,  without 
reference  to  amalgamation.  The  amalgamating,  apparatus  should  be 
adapted  to  the  batteries,  not  the  latter  to  the  former.  If  interior  plates 
are  employed,  they  should  not  be  expected  to  catch  the  greater  part  of 
the  gold,  nor  should  the  pulp  escaping  through  the  screens  be  swiftly 
and  carelessly  manipulated,  when  a  little  extra  space  and  time  devoted 
to  it,  almost  without  extra  labor,  would  avoid  much  loss. 

3.  The  efficiency  of  a  stamp  may  be  described  as  the  i)roduct  of  three 
factors — weight,  fall,  and  speed.  The  efiiciency  of  a  battery  of  stamps 
involves  a  coefficient — the  discharge. 

4.  When  the  fineness  of  crushing  is  regidated  by  screens,  the  dis- 
charge should  be  as  large  as  practicable.  There  may  be  mechanical  ob- 
jections to  continuous  screens  running  around  the  whole  battery  ;  but 
there  are,  I  think,  no  valid  arguments  against  the  double  discharge,  in 
front  and  rear,  when  the  battery  is  properly  planned  with  reference  to 
it.  Of  course  a  feature  of  this  kind  cannot  always  be  successfully 
added,  like  a  patch,  to  a  battery  not  duly  proportioned  for  it. 

5.  Of  the  three  factors  of  the  efficiency  of  the  stamp,  the  weight  and 
fall  determine  the  force  of  the  blows,  and'  the  speed  determines  their 
frequency.  The  height  of  fall  is  practically  limited  by  the  S]>eed,  and 
by  considerations  of  mechanical  convenience. 

6.  Within  certain  limits,  light  blows,  frequently  repeated,  are  more 
efficient  than  heavy  blows  at  longer  intervals.  These  limits  are  the  fol- 
lowing :  The  stamp  must  be  heavy  enough  to  work  steadily,  and  fall  far 
enough  to  allow  proper  feeding  and  distribution  of  the  ore,  and  to  pro- 
duce the  splash  necessary  for  elfective  discharge.  (In  many  cases,  by 
the  way,  more  weight  might  be  advantageously  put  in  the  stems,  and 
less  in  the  heads.)  Again,  tiie  blow  must  be  heavy  enough  to  crush  the 
rock  upon  which  it  falls.  If  too  heavy^  it  may  waste  power  in  packing 
the  crushed  rock;  if  too  light,  it  may  fail  to"  crush,  and  so  may  pack. 
Finally,  the  speed  should  not  be  so  great  as  to  prevent  proper  clearance, 
or  the  stamp  luay  strike  a  second  blow  upon  the  rock  already  crushed. 

7.  The  efficiency  of  a  blow  from  a  heavy  stamp  with  short  drop  is  less 
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than  that  of  au  equal  blow  (in  foot-pounds)  given  by  a  lighter  stamp  with 
longer  drop — the  practical  limits  already  referred  to  being  observed — 
because  the  longer  drop  gives  greater  final  velocity  to  the  stamp,  and 
this  tends  to  crush  more  and  to  pack  less.  The  same  x)rinciple  under- 
lies the  ett'ect  of  nitroglycerine,  as  observed  at  the  bottom  of  blasting- 
holes,  where  the  rock  in  the  immediate  neighborhood  is  shattered  and 
pulverized  by  the  suddenness  of  the  explosive  shock. 

8.  The  superior  eifectiveness  of  frequent  blows  lies  in  the  fact  that 
there  is  a  limit  to  the  amouut  of  crushing  which  can  be  practically  per- 
formed by  a  single  impact  upon  a  given  quantity  of  rock  distributed 
over  a  given  surface.  Thus,  a  thousand  foot-pounds,  delivered  instan- 
taneously upon  a  surface  eight  inches  in  diameter,  may  be  resolved  into 
six  hundred  of  minute  motion  or  crushing,  and  four  hundred  of  gross 
motion,  or  packing,  and  heat;  while  five  hundred  foot-pounds,  under 
the  same  circumstances,  may  perform  four  hundred  of  crushing,  and 
waste  only  one  hundred.  Two  of  the  latter  blows  would  then  effect 
more  with  the  same  force  than  one  of  the  former.  There  is  another 
practical  advantage  of  high  speed.  If  stamps  are  left,  as  it  were, 
standing  in  the  pulp,  between  blows,  the  material  settles  around  them 
and  they  "  suck^  when  the  lift  commences.  A  great  deal  of  power  is 
frequently  wasted  in  this  way,  by  not  picking  up  the  stamj^s  before  they 
become  partially  buried. 

9.  But  even  if  the  efficiency  of  stamps  were  always  exactly  measured 
by  the  i)roduct  of  the  three  factors  mentioned,  that  is,  by  the  num- 
ber of  foot  pounds  delivered  per  minute,  (which  is  certainly  not  the 
case,)  there  would  still  be  good  reason  for  preferring  rai)id  running. 
After  the  necessary  stability  and  strength  are  secured,  increased  weight 
of  machinery  is  an  evil.  If  equal  results  can  be  achiev^ed  by  substitut- 
ing speed  for  weight,  the  change  is  advisable. 

10.  In  the  case  of  the  Colorado  mills,  the  argument  is  still  stronger. 
Their  (gross)  average  weight  of  stamp,  580  pounds,  is  not  excessive; 
their  average  drop,  13J  inches,  is  not  too  large  to  admit  of  high  speed ; 
but  their  average  speed,  say  30  drops  per  minute,  is  extremely  low,  and 
might  be  doubled  with  advantage.  A  bad  arrangement  for  amalgama- 
tion is  one  excuse,  which  should  be  removed,  not  pleaded.  Another 
serious  objection,  which  Colorado  experts  {ire  not  so  free  in  expressing, 
is  a  bad  construction  of  battery  foundations  and  frames.  It  is  feared 
that  high  rates  of  speed  would  rack  or  upset  the  batteries.  The  diflFer- 
ence  in  this  respect  between  the  mills  of  Colorado  and  those  of  other 
regions  may  be  seen  by  comparing  the  drawings  given  in  a  i)revious 
chapter  of  this  report  with  that  on  page  004  of  my  former  report.  The 
California  mortar  rests  on  a  vertical  block,  and  the  blow  of  the  stamp 
does  not  communicate  vibrations  to  horizontal  timbers. 

I  believe  the  views  I  have  expressed  are  coming  more  and  more  to  be 
those  of  American  millmen,  even  in  Colorado.  The  true  evidence  of 
this  tendeucy  is  to  be  found  in  the  patterns  of  the  new  mills,  rather  than 
the  practice  of  those  persons  who  are  frequently  obliged  to  adapt  them- 
selves to  the  proportions  or  condition  of  antiquated  machinery.  More- 
over, the  nmnufacturers  frequently  adhere  to  the  old  patterns^  or  at 
least  put  higher  prices  upon  niachinery  constructed  after  new  ones ;  and 
few  engineers  have  the  opportunity  of  dictating  from  their  own  experi- 
ence the  details  of  their  mills.  Mine-owners  think  a  stamp  is  a  stamp, 
and  a  steam-engine  a  steam-engine;  and  desiring  so  many  stamps  with 
so  much  horse-power  to  run  them,  pick  up  what  they  want  wherever 
they  can  get  it  most  cheaply — at  second-hand,  if  possible.  But  many 
causes,  and  particularly  the  keen  competition  among  custom-mills,  are 
bringing  about  a  wholesome  progress  in  this  matter. 
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CHAPTER    XIII. 

THE  WASHOE  PAX  AMALGAMATION. 

The  third  volume  of  the  Report  of  the  United  States  Geological  Ex- 
ploration of  the  Fortieth  Parallel  contains  an  admirable  chapter,  from 
the  pen  of  Professor  J.  D.  Hague,  on  the  treatment  of  the  Comstock 
ores.  As  the  expensive  character  of  that  work,  and  the  comparatively 
limited  edition  of  it  published  by  the  Government,  prevent  its  general 
circulation  among  the  classes  most  interested  in  this  part  of  its  contents, 
a  portion  of  the  chapter  referred  to  will  be  here  abridged,  with  such 
notes  and  comments  as  may  seem  useful.  \ 

The  division  of  the  Comstock  ores  into  first,  second,  and  third  class 
is  arbitrary  and  variable,  having  reference  rather  to  the  treatment 
chosen  for  each  class  than  to  the  mineralogical  constitution  of  the  ore. 
The  first  class  receives  the  most  careful  treatment,  and  usually  possesses 
an  assay  value  exceeding  $150,  or  even  $100,  per  ton.  The  second  cla«s, 
where  it  is  distinguished  at  all,  usually  includes  ores  assaying  from  $00 
to  $150.    The  third  class  comprises  all  workable  ore  of  still  lower  grades. 

The  first-class  ores  form  but  a  small  proportion  of  the  whole.  For 
instance,  the  Savage  mine  produced,  in  the  year  ending  July  1,  18G8, 
87,341  tons  of  ore,  yielding  an  average  of  $40  84  per  ton,  of  which  only 
277^  tons  were  first  class,  having  an  average  assay  valu^  of  $449  40  per 
ton,  and  an  average  yield  of  $359  52 ;  and  4,745  tons  were  second  class, 
with  an  average  assay  value  of  $124  25  to  $142  82,  and  yielding  $78  IG 
per  ton.  The  remaining  78,432J  tons  of  third-class  ore  assayed  $52  01 
to  $^^5  11,  and  yielded  an  average  of  $37  20.  In.  the  following  year, 
out  of  a  total  of  69,287  tons,  there  were  only  GS^  tons  called  first  class, 
and  having  an  average  assay  value  of  $275  47,  while  there  was  no  sec- 
ond class  distinguished,  and  55,411  tons  of  the  third  class,  assaying 
$50  78  to  $00  29,  yielded  $34  04  per  ton.* 

About  25  to  30  per  cent,  of  the  value  of  these  ores  is  gold,  and  the 
remainder  silver.  In  the  bullion  produced  the  relative  proportion  of  the 
gold  is  a  little  higher,!  as  it  is  more  completely  saved  than  the  silver. 

The  first-class  ores  are  treated  with  dry  crushing,  roasting  with  salt, 
and  subsequent  amalgamation.  The  ores  of  the  second  and  third  classes 
are  subjected  to  the  ''  Washoe''  process  jnoper,  as  follows: 

Crushing, — This  is  universally  performed  in  stami)-mills,  the  larger 
pieces  being  "  spalled"  to  a  suitable  size  for  feeding  iuto  the  batteries. 
For  this  purpose  Blake's  rock-breaker  is  frequently  used  instead  of  the 
hand-sledge. 

The  foundation  of  the  battery  is  like  that  adopted  in  California,!  con- 
sisting of  heavy  vertical  timbers,  firmly  bolted  together,  and  tightly 
packed  with  clay  or  earth.  The  mortars  are  usually  placed  directly 
upon  these  vertical  mortar-blocks.    The  mortar  in  general  use  for  wet- 

*  The  earlier  operations  of  the  Comstock  furnished  a  uuieh  larger  proportion  of  rich 
ores,  partly  because  the  rich  ores  were  *»agerly  extracted,  and  those  of  lower  grade  left 
standing.  The  greater  part  of  the  i)roduct  of  late  years  ha^s  been  from  nuiterial  over- 
looked or  discarded  by  the  extravagant  managers  of  the  *•  Hush  times  "  of  Washoe.  It 
would  be  unfair  to  argue  from  the  figures  that  the  vein  has  to  this  extent  *' gn>wn 
poorer;"  they  rather  snow  that  the  operations  of  extraction  and  reduction  have  be- 
come cheaper,  more  skillful,  and  more  rational.^R.  W.  K. 

t  Generally  assumed,  roughly,  at  one-third  the  value. — R.  W.  R. 

t  Differing  from  the  Colora<lo  plan,  as  will  be  seen  by  reference  to  the  chapter  on 
that  subject  in  this  report. — R.  W.  R. 
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crushing  is  au  iron  box  or  trough,  4  or  5  feet  in  length  and  depth,  and  12 
inches  in  inside  width,  cast  solid.  The  feed-slit  is  3  or  4  inches  wide, 
and  the  discharge-opening  is  12  to  18  inches  high,  the  lower  edge  being 
2  or  3  inches  above  the  top  of  the  die.  The  single  discharge  is  gener- 
ally used.  The  screens  are  of  brass  wire-cloth,  40  to  (30  meshes  to  the 
inch,  or  (as  is  preferred  for  wet-crushing)  of  Russia  sheet  iron,  perfo- 
rated with  holes  ^J^  to  ^yinch  in  diameter.  The  dies  are  cylindrical,  4 
to  6  inches  high,  and  usually  cast  on  a  square  flat  base,  with  truncated 
corners,  so  as  to  fill  the  bottom  of  the  mortar,  and  yet  be  easily  removed 
when  necessary. 

The  stamp  stems  are  usually  of  turned  wrought  iron,  about  3  inches 
in  diatneter,  10  to  12  feet  long,  and  slightly  tapered  below  to  fit  the 
sockets  in  the  heads.  The  latter  are  cylinders  of  tough  cast  iron,  about 
8  inches  in  diameter  and  15  inches  high.  The  socket  for  the  stem  is 
about  7  inches  deep.  A  similar,  but  Larger,  socket  in  the  lower  end 
of  the  head  receives  the  shank  of  the  shoe.  Each  end  of  the  stamp- 
head  is  encircled  with  a  stout  wrought-iion  hoop,  shrunk  upon  it  like  a 
tire. 

The  shoes  are  usually  about  8  inches  in  diameter  and  G  inches  high, 
with  a  tapering  shank  about  5  inches  high  and  4  to  5  inches 
thick  where  it  joins  the  shoe  proper..  They  are  made  of  the  hardest 
white  iron,*  and  are  replaced  when  worn  down  to  about  one  inch  in 
height. 

The  collar  or  tappet,  preferred  in  California  and  Nevada,  is  Wheeler's 
gib-tappet,  which  is  cylindrical  in  form,  (effecting  the  revolution  of  the 
stem  during  the  lift,)  and  dift'ers  from  others  of  that  ])attern  in  the  man- 
ner of  its  attachment  to  the  stem.  This  is  effected,  not  by  taper- 
ing the  stem  or  cutting  the  screw-thread  or  key-seat  upon  it,  but 
by  means  of  a  gib  and  two  keys,  which  clamp  the  collar  to  the  stem  at 
any  desired  point.    . 

The  rotary  motion  of  the  stamp,  imparted  by  the  friction  of  the  cam 
against  the  tappet,  is  in  very  general  use  in  Nevada.  This  is  one  of  the 
advantages  offered  by  the  use  of  round  shoes,  stems,  and  tappets.  The 
revolving  cam,  meeting  the  tappet  and  raising  the  stamp,  causes  it,  while 
being  lifted,  to  make  a  partial  revolution  about  its  vertical  axis,  which 
rotary  motion  being  continued  during  the  free  fall  of  the  stamp,  pro- 
duces a  grinding  effect  between  the  shoe  and  die  upon  the  substance  to 
be  crushed.  Not  only  is  the  effective  duty  of  the  stamp  at  each  blow 
increased  in  this  way,  but  the  shoe  wears  down  much  more  evenly  than 
when  it  falls  without  such  rotary  motion.f 

The  guides,  which  are  of  wood,  and  supported  by  the  cross  timbers  of 
the  battery-frame,  are  placed,  one  set  below  the  tappet,  about  a  foot 
above  the  top  of  the  mortar,  and  the  other  set  near  the  top  of  the  stem 
so  that  six  inches  or  a  foot  of  the  latter  may  project  above. 

•  The  nianuer  in  which  shoes,  heads,  and  stems  are  attached  toojother  in  practice  is 
described  in  the  chapter  on  the  Colorado  jn'ocess  in  this  report. — K.  W.  R. 

tl  have  copied  this  paragraph  rerfta^im  from  Professor  Haj^ue's  chapter;  bnt  I  mnst 
take  leave  to  doubt  the  existence  of  an  effective  j^rindini^  action,  such  as  he  describes, 
at  least  from  stamps  run  at  ordinary  speed,  say  30  to  70  droi)s  per  minute.  The  circu- 
hir  revolving  stamps  have  their  advantages,  no  doubt ;  tlie  chief  ones  being  con- 
venience and  regularity  of  wear.  But  their  dynamic  a<:lvantage,  if  it  exists  at  all,  is 
much  overrated,  as  the  statistics  of  the  beat  square  stamps  will  show.  If  I  remember 
correctly,  some  comparative  tests,  miide  under  the  superintendence  of  Mr.  8.  8.  Rob- 
inson, in  one  of  the  largest  stamp-mills  of  the  Lake  Superior  copper  region,  did  not 
indicate  a  greater  crushing  capacity  for  the  revolving  stamps.  And  it  may  well  he 
questioned  whether  the  most  recent  German  batteries  (which  still  retain  the  square 
stamp)  are  not  as  effective  as  our  own.  — R.  W.  R. 
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The  cams  are  of  tough  cast  iron,  and  usually  double-armed.*  The 
l>roper  curve  of  the  face  is  the  invohite  of  a  circle,  the  radius  of  which 
is  equal  to  the  distance  between  the  center  of  the  cam-shaft  and  the 
center  of  the  stamp-stem.  This  form  keeps  the  bottom  of  the  tapi)et 
constantly  perpendicular  to  the  radius  of  the  cam-curve,  and  thus  lifts 
the  stamp  vertically  and  uniformly.  The  involute  is  described  in  prac- 
tice by  cutting  from  a  thin  board  a  circular  piece,  the  radius  of  which  is 
equal  to  the  horizontal  distance  between  the  centers  of  shaft  and  stem, 
as  above.  At  a  given  point  on  the  periphery  is  fixed  one  eiul  of  a  thread, 
having  the  length  of  the  greatest  desired  lift  of  the  stamp,  and  to  the 
other  end  of  the  thread  is  attached  a  pencil-point.  The  circular  piece, 
with  the  attached  thread  wound  on  its  periphery,  is  laid  on  a  smooth 
board,  on  which  the  involute  is  to  be  traced,  and  the  thread,  being  con- 
stantly stretched  '*  taut,"  is  unwound  until  it  forms  a  tangent  to  the  circle 
at  the  i)oint  where  the  other  end  is  attached.  The  line  described  by  the 
pencil-point  is  the  desired  curve.  This  is  frequently  modified  somewhat, 
I'eceiving  a  greater  curvature  at  each  end,  to  diminish  the  shock  of  catch- 
ing the  stamp  and  the  wear  upon  the  tip  of  the  cam  in  letting  it  fall 
again. 

The  face  of  the  cam  is  2  to  2^  inches  wide.  It  is  placed  as  near  the 
stamp-stem  as  is  possible  withoufrcontact.  The  cams  are  keyed  or  wedged 
to  the  iron  cam-shaft,  which  varies  in  diameter  from  4  to  6  or  7  inches, 
according  to  its  work.  In  some  mills  a  single  cam-shaft  drives  all  the 
batteries ;  but  short  shafts,  one  for  each  battery  or  pair  of  batteries,  are 
preferred,  as  permitting  stoppage  of  part  of  the  mill  without  interfering 
with  the  rest.t 

A  common  order  of  fall  in  the  usual  five-stamp  battery  is  3,  5,  2,  4,  l.J 
The  weight  of  stamps  in  most  general  use  is  between  COO  and  700  pounds. 
They  are  usually  run  at  about  70  or  80,  sometimes  90  or  even  100,  blows 
per  minute.  They  drop  from  7  to  10  inches,  according  to  their  speed, 
the  greater  number  of  blows  per  minute  requiring  shorter  lift.  In  wet- 
crushing  on  Comstock  quartz,  and  discharging  through  No.  5  or  No.  6 
screen,  the  average  duty  is  about  two  tons  iu  twenty-four  hours.§  In 
some  mills  it  is  said  to  reach  three  tons. 

Feeding  is  usually  performed  by  hand,  but  in  some  mills  automatic 
feeders  are  employed,  which  give  satisfaction.  The  arrangement  com- 
luises  a  hopper  filled  with  ore,||  and  a  chute,  leading  to  the  feed-slit  of 
the  battery,  so  inclined  that  when  agitated  it  will  cause  the  ore  to  slide 
down.  The  chute  is  hung  on  a  pivot,  and  a  rod  is  attached  in  such  a 
manner  that  the  tai)pet  will  strike  upon  it  when  the  stamp  falls  so  far 
as  to  require  a  fresh  supply  of  rock.  The  shock  agitates  the  chute  and 
causes  the  ore  to  move  down  and  fall  into  the  battery. 

The  consumption  of  water  is  usually  between  250  and  300  cubic  feet 
per  ton  of  rock  treated,  or  from  one-third  to  one-half  of  a  cubic  foot  per 
stamp  per  minute.  This,  includes,  however,  the  water  used  in  the  pans, 
which  does  not  pass  through  the  batteries,  and  which  amounts,  i)erhaps, 
to  one  twelfth  or  one  eighth  of  a  cubic  foot  per  stamp  j)er  minute,  leav- 

*See  HMiiarkH  on  this  subject  at  page  734  of  my  lant  report. — R.  W.  R. 

tTliis  arraiigeiiient  also  jiennits  the  regulation  of  speed  for  each  battery,  according 
to  the  nature  of  ore  crusheil,  ot<?.  In  a  mill  so  arranged,  experiments  to  determine  the 
best  rate  of  speed  could  be  easily  instituted. — R.  W.  K. 

t  See  my  last  report,  page  730. — R.  W.  R. 

^Two  tons  daily  for  a  (JoO-pound  stamp,  falling  8\  inches  and  giving  75  blows  jver 
minule,  represent  1.91  tons  p«'r  horse-power  developed  at  the  stamp,  aliigh  efficiency, 
cine  to  spe*Ml  and  the  use  of  Blake's  crusher. — R.  W.  R. 

Ij  See  page^  603,  604,  736  of  my  hist  report.— R.  W.  R. 
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ing  one-fourth  of  a  cubic  foot  and  upward  of  battery-water  per  stamp 
per  minute.* 

The  mills  of  Virginia  City  and  Gold  Hill,  that  have  no  springs  or 
other  sources  of  water  of  their  own,  are  supplied  by  the  Virginia  and 
Gold  Hill  Water  Company.  This  company  obtains  water  by  means  of 
tunnels  driven  into  the  hill-side  for  the  purpose,  and  by  purchase  from 
mining  companies  of  their  underground  waters.  Under  ordinary  cir- 
cumstances the  supply  from  sources  above  Virginia  City  is  sufficient  for 
that  place,  to  say  nothing  of  the  sources  in  mines  and  tunnels  lower 
down.    In  seasons  of  drought  some  inconvenience  is  experienced. 

Water  is  measured  by  the  miners'  inch — the  quantity  that  will  pass 
through  an  orifice  one  inch  square  in  the  side  of  the  measuring-box, 
under  a  head,  usually  of  six  inches.  In  California  the  aperture  is  usu- 
ally made  two  inches  high,  and  as  long  as  need  be  to  furnish  the  desired 
number  of  inches,  and  the  water  in  the  measuring-box  at  one  side  of 
the  supply  flume  is  allowed  to  stand  about  six  inches  above  the  mid- 
dle line  of  the  orifice.  But  this  practice  is  not  uniform,  and  hence  the 
miners'  inch  has  not  an  invariable  value. 

The  quantity  of  water  that  will  pass  through  an  orifice  one  inch  square 
under  a  head  of  six  inches,  determined  by  multiplying  the  area  of  the 
orifice  by  the  theoretical  orifice  ^/\igk,  and  taking  two-thirds  of  the  pro- 
duct as  effective  discharge,  is  0.020:33  cubic  feet  per  second,  1.578  cubic 
feet  per  minute,  or  94.08  cubic  feet  per  hour.t 

Grinding  and  amalgamating. — This  is  i)erformed  in  pans  of  various 
kinds.  The  objects  sought  in  the  different  forms  of  pans  are  :  The  most 
effective  form  of  grinding  surface,  combining  uniform  wear  with  econ- 
omy of  power ;  free  circulation  of  the  pulp  ;  uniform  and  thorough  dis- 
tribution of  the  mercury,  and  the  proper  degree  of  heat,  insuring  favor- 
able conditions  for  amalgamation ;  simplicity  and  cheapness ;  ease  of 
management  and  repair;  large  capacity  and  economy  of  time,  labor,  and 
material.  Probably  the  highest  degree  of  excellence  in  all  these  par- 
ticulars is  not  found  in  any  one  pan.f 

The  most  noticeable  difference  in  pans  is  that  of  the  bottom  and 
grinding  surfaces,  some  being  flat,  and  others  conical  or  curved.  Opin- 
ions diti'er  as  to  this  feature,  but  the  prevailing  opinion  seems  to  favor 
the  flat  bottom,  though  other  forms  of  grinding  surface  have  theoretical 
advantages,  and  some  pans  embodying  them,  such  as  W^heeler  &  Ran- 
dall's conoidal,  and  Hepburn  &  Peterson's  conical,  are  held  in  high 
esteem.§  The  flat-bottomed  pan  usually  gives  more  uniform  wear,  and  the 
various  parts  of  the  flat  muller  are  simpler  and  more  easily  handled  and 
replaced.  The  flat  muller,  carrying  its  load  of  thick  pulp,  requires  more 
power,  but,  it  is  claimed,  distributes  the  quicksilver  more  thoroughly, 
and  thus  assists  amalgamation. 


*  The  average  in  Colorado  is  28  cubic  feet  of  water  per  cubic  foot  (125  poundH)  of 
rich  ore,  or  313  per  foot  (108  poutids)  of  poor  ore.  Per  stamp  per  minute  the  average  is 
about  one- fourth  of  a  cubic  foot. — R.  W.  R. 

tThis  is  cousiderablj'  less  than  the  popular  estimate  of  the  (not  miners')  inch,  which 
is  4,032  cubic  inches,  or  145.HG  pounds  of  water  per  minute.  (See  Mr.  J.  Ross  Browne's 
second  report  on  Mineral  Resources,  etc.,  page  184.)  Mr.  J.  Arthur  Phillips  (Mining 
and  Metallurgy  of  Gold  and  Silver,  p.  152)  agrees  exactly  with  Professor  Hague 
making  60  cubic  feet  per  second  equal  to  2,280  miners*  inches.  (See  also,  for  instances 
of  ditterent  measurement,  my  last  report,  page  477.) — R.  W.  R. 

t  I  omit  ranch  on  Professor  Hague's  remarks  on  pans,  sinc^  the  snliject  was  treated 
at  some  length  in  my  la.st  report.  His  general  opinions  are,  however,  fairly  given  in 
abridged  form. — R.  W.  R. 

$  Where  the  pan  is  used  more  for  amalgamation  than  grinding,  as  in  the  case  of 
roasted  ores,  the  tiat  bottom  is  certainly  preferable. — R.  W.  R. 
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Wheeler's  ordinary  flat-bottomed  amalgamator  treats  a  charge  of  800 
to  1,000  pounds  in  about  four  hours ;  Varney's,  about  the  same ;  Hep- 
burn &  Peterson's,  1,500  pounds,  four  hours.  Wheeler  &  liandall's  takes 
3,000  pounds. 

MeCone's,  Horn's,  and  Fountain's  pans  have  much  larger  dimensiors. 
They  are  all  flat-bottomed,  and  are  particularly  well  adapted  to  the 
treatment  of  tailings  and  low-grade  ores.  It  is  claimed  in  their  favor 
that  they  treat  a  charge  of  ore  three  or  four  times  as  large  as  that  of 
the  ordinary  pans  in  the  same  or  but  little  longer  time,  thus  economiz- 
ing labor  and  power.  One  large  i)an  requires  much  less  machinery  and 
fewer  auxiliary  parts  than  three  or  four  smaller  ones  of  equal  aggre- 
gate capacity.  The  attention  of  the  workman  is  more  concentrated, 
and  there  is  a  much  smaller  loss,  proportionatelj*,  by  wastage  of  ore, 
quicksilver,  and  other  materials.  While  the  time  allowed  for  amalga- 
mation is  much  less  in  the  larger  charge  than  in  the  smaller  one,  in  pro- 
portion to  the  (pmntity  of  ore  treated,  the  results  so  far  seem  to  be  nearly  or 
equally  as  good.  These  considerations  are  of  special  importance  in  the 
W'Orkiugof  low-grade  ores,  wiiich  can  only  be  done  profitably  on  a  large 
scale  and  at  small  expense  per  ton,  and  in  w  hich  the  loss  of  ai.  small 
percentage  of  the  value  is  comparatively  trifling  in  amount.  The 
McCone  pan  takes  4,o00  pounds  of  pulp,  and  sometimes  more,  at  a  sin- 
gle charge.  The  Fountain  pan  works  3,000  to  4,000  pounds  of  sand  at 
a  charge,  or  about  ten  tons  of  tailings  daily. 

The  pans  are  generally  of  cast  iron,  but  some  varieties  have  wooden 
or  sheet-iron  sides.* 

In  charging,  the  mullerf  is  raised  a  little  so  as  to  revolve  freely,  ^ater, 
is  admitted  through  hose,  and  the  sand  is  shoveled  in.  Steam  is  intro- 
duced either  into  a  steam-chamber  in  the  bottom,  or  directly  into  the 
pull),  the  latter  method  giving  higher  temperature,  but,  unless  care  is 
taken,  too  much  diluting  the  pulp,  which  should  be  liquid  enough  for 
free  circulation  and  thick  enough  to  maintain  suspension  and  equal  dis- 
tribution of  the  quicksilver.  Sometimes  both  methods  are  employed, 
steam  being  admitted  first  into  the  pulp,  and  afterward  into  the  cham- 
ber. Frequently  wooden  covers  to  the  pans  assist  in  retaining  the  heat, 
which,  under  proper  management,  may  be  kept  at  or  near  200^  Fahren- 
heit. When  in  the  use  of  live  steam  the  pulp  becomes  Uio  thin,  the  sup- 
ply of  steam  is  cut  oif,  the  covers  removed,  and  the  pulp  allowed  to 
thickeu  by  the  evaporation  of  the  water,  while  the  temperature  is  main- 
tained by  means  of  the  steam -chamber.  Another  advantage  of  the 
steam-chamber  is  that  the  exhaust  steam  from  the  engine  may  be  used 
in  it,  while  for  use  in  the  pulp  steam  is  taken  directly  from  the  boilers, 
because  the  exhaust  steam  is  charged  with  oil  from  the  cylinder,  which 
injures  the  amalgamation. 

After  the  commencement  of  grinding,  the  mulleris  gradually  lowered 
and  allowed  to  make  about  GO  or  70  revolutions  a  minute.  In  an  hour 
or  two  the  sand  should  be  reduced  to  fine  pulp.  When  this  has  been 
accomplished,  and  by  some  millmen  at  an  earlier  stage,  even  at  the  be- 
ginning, quicksilver  is  supplied  by  jiressing  it  through  canvas,  so  as  to 
scatter  it  upon  the  pulp  in  a  finely  divided  condition;  the  muller  is 

*  And  some  have  wooden  sidfs  and  stone  bottoms.  Eaeh  form  has  its  advocates. — 
R.  W.  li. 

t  The  details  of  arran«(ement  <>f  mullers,  driers,  shoes,  and  dies,  are  omitted  in  this 
abstract.  For  the  general  arranj^cnnent  of  thi'  miU  see  my  last  report,  plate  opposite 
page  114.  The  mill  there  given  is  f«)r  dry-crnshing.  For  wet-crushing  the  drying 
hoor  c  would  be  omitted,  and  tanks  introduced  to  catch  the  pulp  l)etween  the  battery 
and  the  pans.  Otherwise  tlie  arrangements  of  the  two  classes  have  a  general  similar- 
ity.—K.  W.  R. 
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slightly  raised  from  the  bottom  to  avoid  too  great  friction,  which  would 
flour  the  mercury,  and  the  action  is  continued  for  two  hours  longer.  The 
quantity  of  quicksilver  varies  in  different  mills,  the  ordinary  supply 
being  about  60  or  70  pounds  to  a  charge  of  1,200  or  1,500  pounds.  In 
some  mills  a  quantity,  varying  from  75  to  200,  or  even  300  pounds,  is 
put  into  a  pan  when  starting  after  a  clean-up,  and  subsequently  a  regu- 
lar addition  of  50  or  60  pounds  is  made  with  each  charge. 

The  ''  chemicals"  employed  to  assist  amalgamation  now  consist  chiefly 
of  sulphate  of  copper  and  salt.*  The  long  list  of  materials,  including 
tobacco-juice  and  sage-tea,  which  have  been  at  various  times  recom- 
mended, has  been  reduced  to  these  two.  The  quantity  used  varies  from 
a  quarter  or  half  pound  to  three  or  four  pounds  to  each  charge  of  ore ; 
the  two  substances  being  employed  in  dift'erent  proportions  at  different 
mills.  It  is  doubtful  whether  their  use  effects  any  beneficial  result,  at 
least  in  the  manner  and  proportions  in  which  they  are  at  present  employ edA 
Different  mills  illustrate  the  use  of  both  reagents,  of  either  separately, 
and  of  neither,  upon  apparently  similar  ores,  and  with  apparently  equal 
success. 

After  about  two  hours  of  grinding,  and  two  or  three  of  amalgamation, 
the  pulp  is  diluted  and  discharged  into  a  settler.  This  is  usually  a  large 
wooden  or  iron  tub,{  containing  a  revolving  stirrer,  which  makes 
about  15  revolutions  per  minute,  and  gently  agitates  the  pulp,  to  facili- 
tate the  settling  of  the  amalgam  and  quicksilver.  In  some  mills  two 
pans  are  discharged  simultaneously  into  one  settler,  and  the  operation  of 
settling  occupies  the  four  hours  required  to  grind  and  amalgamate 
another  charge.  In  others,  only  two  hours  are  allowed  for  settling, 
and  the  two  pans  connected  with  each  settler  are  discharged  alternately. 
The  amount  of  water  used  in  diluting  the  pulp  during  discharge,  or 
afterward,  added  in  the  settler,  and  the  speed  of  the  stirrer,  are  import- 
ant conditions  of  the  separation.  If  the  pulp  is  too  thick,  the  metal 
remains  suspended;  if  too  thin,  the  sand  settles  with  the  metal.  Too 
violent  a  motion  has  also  the  former  effect,  and  too  slow  a  motion  the 
latter.  The  lighter  portion  of  the  pulp  is  drawn  oft*  through  holes  in  the 
side  of  the  settler,  opened  jit  successive  intervals  by  withdrawing  plugs 
at  successively  lower  levels.  The  quicksilver  and  amalgam  are  finally 
discharged  at  the  bottom.§  In  some  mills  a  second  settler,  called  an 
agitator,  receives  the  stream  of  pulp  from  the  first,  and  saves  its 
heaviest  portions. 

In  the  arrangement  of  the  mill,  the  stamp-batteries  are  placed  in  one 
line,  with  the  spalling  and  charging  floor  behind  them,  where  the  ore  is 
broken  and  fed  to  the  mortars.  The  batteries  discharge  the  ore  by 
means  of  aprons  or  launders  into  the  settling  tanks.  From  these  it  is 
removed  with  shovels,  and  either  thrown  directly  or  carried  in  a  car  to 
the  pans,  which  are  ranged,  when  practicable,  in  a  line  parallel  with  the 
batteries  and  below  them.  The  settlers  again  stand  in  front  of  the  pans 
in  a  line,  and  on  a  sufficiently  lower  level  to  permit  the  discharge  of  the 
pans  into  them.  Below  the  separators  are  the  agitators  or  other  con- 
trivances, to  prevent  the  escape  of  qjiicksilver  and  amalgam. 

Power  is  usually  communicated  by  gearing  or  belting  from  a  line- 
shaft  in  front  of  the  batteries.    Belt-puUeys  on  this  shaft  transnjit  power 

*  And  sulphuric  acid. — R.  W.  K. 

t  Jauin  successfully  used  blncstono  and  salt  on  refractory  slimes,  but  in  proportions 
ten  or  twelve  times  as  jijreat  as  these. — R.  W.  R. 

\  An  old  large  pan  nuiy  sometimes  be  employed ;  hut  all,  except  the  largest  pans, 
are  too  small. — R.  W.  R. 

^  8ee  drawings  and  description  of  a  similar  apparatus,  the  "dolly-tub,"  in  the  chapter 
on  the  Colorado  processes,  in  this  volume. — R.  W.  R. 
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to  the  cam-shafts ;  and  couuter-shafting  and  belting  perform  the  same 
office  for  the  pans  and  rock-breaker.  The  pans  are  usually  driven  by 
separate  pulleys,  arranged  on  an  auxiliary  line-shaft,  under  the  row  of 
pans,  which  receives  its  power  from  the  main  shaft.  The  power  required 
for  each  stamp  of  ordinary  or  average  weight,  with  due  allowance  for 
friction,  is  about  one  and  a  half  horse-power.*  The  power  demanded  for 
a  pan  is  from  three  to  six  horse-power,  according  to  its  capacity.  The 
expenditure  of  power  per  ton  of  ore  crushed,  ground,  and  amalgamated, 
judging  by  the  relation  existing  between  the  power  of  the  engines  pro- 
vided, and  the  work  performed  by  the  mills,  is  between  one  and  a  halt 
and  three  horse-power,  averaging,  probably,  about  two,  but  varying 
according  to  the  capacity  and  economy  of  the  mill. 

The  quicksilver  charged  with  amalgam  is  carefully  cleaned  by  wash- 
ing and  skimming,  and  strained  through  a  canvas  filter,  which  retains 
the  amalgam.  When  this  straining  is  performed,  not  after  every  charge 
of  ore,  but  at  longer  intervals,  a  considerable  quantity  of  the  fluid 
quicksilver  solution  of  amalgam  accumulates,  and  this  is  frequently  re- 
turned to  the  pans,  as  its  '*  charged"  condition  is  thought  to  render  it 
more  active  than  pure  metal  in  the  amalgamating  proce8S.t 

Pans  and  settlers  are  thoroughly  cleaned  at  stated  intervals,  or  on 
special  occasions,  all  the  iron  work  being  carefully  scraped  with  a  knife 
to  collect  the  adhering  hard  amalgam.  In  many  cases  one-fourth,  or 
even  a  larger  proportion  of  the  total  product  of  amalgam  is  obtained  in 
this  way. 

Retorting  and  melting. — The  amalgam,  having  been  stmined  and 
forcibly  pressed,  to  expel  as  far  as  practicable  the  fluid  quicksilver,  is 
then  subjected  to  the  process  of  sublimation  in  castiron  retorts,  from 
which  the  quicksilver,  escaping  and  condensing  in  the  exhaust-pipe^ 
passes  into  a  receiver,  where  it  is  collected  under  water,  while  the  crude 
bullion  remains  behind. 

The  retort  is  usually  cylindrical,  about  12  inches  in  inside  diameter^ 
and  3  to  6  feet  long,  the  casting  being  IJ  inch  thick.  The  front  end  is 
closed  with  a  cover  which  is  tightly  fastened  and  luted  with  clay  after 
the  introduction  of  the  charge.  The  opposite  end  is  usually  conoidal 
in  form,  contracting  to  a  diameter  of  2J  inches  where  it  connects  with 
the  exhaust-pipe,  turning  downward  into  the  condenser.  The  retort  ia 
set  in  a  brick  furnace  with  suitable  fire-place,  dampers,  and  flues. 

The  amalgam  is  charged,  sometimes  in  iron  trays,  sometimes  directly 
upon  the  bottom  of  the  retort,  the  iron  surface  in  either  case  being  pre- 
viously covered  with  a  thin  wash  of  clay  or  battery-slime  to  prevent  the 
adherence  of  the  metals.  Whiting,  wood-ashes,  and  paper  are  recom- 
mended for  this  purpose,  as  less  likely  to  choke  the  pores  of  the  bullion. 

The  amalgam  being  charged,  and  the  door  properly  closed  and  luted, 
heat  is  applied,  at  first  gently  and  afterward  with  gradually  increasing 
intensity.  Too  high  initial  heat  is  likely  to  fuse  the  surface  of  the  bul- 
lion and  prevent  the  escape  of  quicksilver  from  within.  When  quick- 
silver ceases  to  pass  over  into  the  receiver,  the  retort  is  gradually 
cooled  and  the  bullion  withdrawn.  The  charge  for  a  cylinder  of  the 
dimensions  above  described  is  about  1,200  pounds,  and  the  usual  time 
of  firing  about  eight  hours.    About  one-sixth  of  the  charge,  or  200 

*  The  horse-power  developed  by  a  650-poiiud  stamp,  dropping  8i  inches  (H*'««t) 

650  >c*  17x75 
75  times  per  minute,  is — odxTJOOO  ~  ^'^^  horse-power.    About  30  per  cent,  is  added 

for  finction  in  gearing  and  between  cam  and  tappet,  and  for  the  power  expended  in  re- 
volving the  stamp. — R.  W.  R. 

t  The  strained  mercury  is  also  more  or  less  "charged"  with  amalgam.  Only  after 
retorting  is  it  free. — R.  W.  R. 
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pounds  of  crude  bullion  from  1,200  X)Ounds  of  amalgam,  is  usually  ob" 
tained  from  the  retort,  to  be  broken  up,  melted,  and  cast  in  ingots  ready 
for  market.  The  loss  of  weight  in  melting  is  between  2  and  3  per  cent. 
The  ingots  are  assayed,  and  their  fineness,  (in  thousandths  of  gold  and 
silver,)  with  their  coin  value  in  dollars  and  cents,  is  stamped  upon  them. 
The  value  of  the  ounce  of  bullion  ready  for  market  usually  varies 
between  $1  75  and  $2 ;  the  gold  representing  about  one-third  and  the 
silver  about  two-thirds  of  the  whole  amount. 

Slimes  and  taUifigs. — The  term  ''  tailings^  is  applied  to  the  sand  or  pulp 
leaving  the  settler  or  agitator.  The  term  "  slimes"  generally  applies  to 
that  portion  of  the  ore  which  is  crushed  under  the  stamps  to  an  impal- 
pably  fine  condition,  and  usually  passes  out  of  the  mill  without  being 
deposited  in  the  tanks  when  the  coarser  sands  are  collected  for  pan 
treatment.  That  part  of  the  tailings  which  by  grinding  in  the  pans 
has  been  reduced  to  a  slimy  condition  is  sometimes  called  ''  pan  slimes,*^ 
and  thug  distinguished  from  "  battery  slimes."* 

The  battery  slimes  are  usually  allowed  to  escape,  or  only  caught  in 
reservoirs  below  those  of  the  tailings.  The  tailings  are  variously 
treated  to  extract  the  quicksilver  and  amalgam  which  they  still  retain. 
Concentrators,  blanket-sluices,  etc.,  are  used  for  this  purpose,  or  large 
reservoirs  are  constructed  in  which  the  tailings  accumulate,  and  after 
months  of  exposure  to  the  weather  are  worked  over  again  with  profit. 

The  ordinary  result  of  the  pan  treatment  is  65  to  75  per  cent,  of  the 
assay  value.  The  subsequent  treatment  of  the  tailings  may  increase  it 
to  85  or  9U  per  cent.,  or  even  more. 

The  stream  of  water  carrying  the  tailings  out  of  the  mill  is  usually 
piissed  over  blanket-sluices,  to  save  amalgam,  mercury,  and  heavy  par- 
ticles of  ore.  These  sluices  or  tables  are  shallow  troughs  about  20  inches 
wide,  with  sides  an  inch  or  two  high,  and  of  indefinite  length.  A  num- 
ber are  usually  placed  side  by  side — sometimes  two,  three,  or  four» 
sometimes  fifteen  or  twenty,  with  a  fall  of  6  to  12  inches  in  every  12 
feet.  They  are  covered  with  strips  of  coarse  blanket  about  2  feet  wide, 
made  for  the  purpose,  and  cut  into  lengths  of  10  or  15  feet  to  facilitate 
removal  and  washing.  As  the  stream  of  tailings  runs  over  them  they 
retain  the  heavier  portions,  while  the  poorer  sand  is  washed  away,  the 
quantity  of  wat^r  being  carefully  regulated  to  produce  this  eft'ect.  An 
attendant  usually  sweeps  the  surface  lightly  with  a  broom,  distributing 
the  material  and  assisting  the  action  of  the  water.  The  blankets  are 
taken  up  at  intervals  usually  of  twelve  hours  and  washed  out  in  a  tub 
of  water.  While  the  blankets  of  one  table  are  wiishing,  the  stream  is 
turned  so  as  to  run  over  the  neighboring  table  or  tables.t 

In  each  of  the  principal  cations  below  Virginia  City  are  continuous 
series  of  blanket-sluices  aggregating  several  miles  in  length.  Some  are 
owned  by  the  mills,  but  generally  they  belong  to  contractors.  Accord- 
ing to  the  report  of  the  surveyor  general  there  were,  in  1866,  over  2,200 
feet  of  blanket-sluices  in  Six-mile  Cauon  alone.  Their  cost  is  estimated 
at  $  1  per  foot,  including  blankets.f 

•  The  Comstock  slimes  are  richer  than  the  tailings,  because  they  contain  a  larger 
proportion  of  rich  sulphnrcts.  For  the  same  reason  they  are  ninch  more  difficult  of 
treatment,  their  fineness  being  unfarorable  to  concentration,  and  their  mineralogical 
chai-acter  to  simple  amalgamation. — R.  W.  R. 

t  The  stream  being  constant,  the  advantage  of  having  more  than  two  tables  side  by 
side  is  evident.  One  extra  table  is  required,  and  no  more,  whether  the  number  in  use 
be  one  or  a  dozen. — R.  W.  R. 

t  For  the  last  two  or  three  years  the  profits  of  the  blanket-sluice  owners  have  been 
declining  by  reason  of  the  low  grade  of  ore  worke<l  at  the  mills,  and  the  greater  econ- 
omy of  operations  there  rendering  the  tailings  less  valuable.  Sudden  freshets  in  the 
caQons  have  damaged  this  kind  of  property,  and  swept  away  accumulations  of  t«A.V- 
ings.— R.  W.  R. 
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The  concentrations  washed  from  the  blankets-  are  worked  in  pans, 
and  usually  yield  from  $18  or  $20  to  $30  per  ton. 

Treatment  of  tailings. — After  parsing  the  blanket- tables,  or  other  con- 
centrating apparatus,  the  tailings  accumulate  in  reservoirs.  The  largest 
of  these  are  on  the  plains  near  the  mouths  of  the  cafions.  Thus  two  or 
three  reservoirs  at  Dayton,  near  the  mouth  of  Gold  Hill  Canon,  contain 
at  present,  perhaps,  400,000  tons  of  tailings ;  the  Carson  reservoir,  re- 
ceiving the  stream  from  Six-mile  Canon,  contains  not  less  than  200^000 
tons.  A  smaller  reservoir  two  miles  up  the  caiion  was  formerly  esti- 
mated to  contain  100,000  tons;  but  a  large  portion  has  been  swept  away 
by  freshets.  The  assays  of  the  slimy  and  richer  parts*  of  the  tailings 
may  show  a  value  $25  or  $30  per  ton,  while  the  coarse  sands  vary  in 
value  from  $4  or  $5,  to  $12  or  $15  per  ton,  according  to  the  original  char- 
acter of  the  ore  and  the  efficiency  of  the  mill  process  to  which  it  has 
been  subjected.  The  contents  of  some  of  the  smaller  reservoirs  about 
Dayton  are  said  to  have  an  average  value  of  $16  to  $18  per  ton^  though 
the  larger  reservoirs  are  probably  less  rich,  a  number  of  assays  giving 
results  varying  from  $9  to  $13  per  ton.  The  Carson  reservoir  has  been 
tested  by  many  assays,  varying  between  $7  50  and  $25,  averaging 
about  $13  per  ton. 

Tailings  are  usually  treated  by  raw  amalgamation,  a  business  which 
occupies  a  number  of  establishments.  The  largest  of  these  is  BirdsalFs 
Mill,  at  Dayton,  which  was  formerly  a  custom  crushing-mill,  with  thirty 
stamps  and  twenty  Wheeler  pans.  The  stamps  are  not  now  required, 
and  ten  or  fifteen  large  pans  have  been  added,  so  that  the  mill«can  amal- 
gamate 250  to  300  tons  of  tailings  daily.  The  Carson  River  furnishes 
ample  water-power. 

Janin  and  Baldwin's  Dayton  Mill,  also  at  Dayton,  has  five  McCone 
pans,  with  a  capacity  of  about  50  tons  per  day.  It  is  driven  by  steam. 
Each  pan  works  a  clu\rge  of  4,000  or  5,000  pounds  and  four  or  five 
charges  per  day.  Sulphate  of  copper  and  salt  are  supplied  to  the  pans 
with  eacii  charge,  of  the  former  3  to  6  pounds  per  ton,  f\Tid  of  the  latter 
20  to  30  pounds — a  large  exc^ess.  The  pans  are  covered  and  supplied 
with  steam,  maintaining  a  high  temperature.  The  yield  is  thouglit  to 
be  about  GO  per  cent,  of  the  assay  value,  which  is  said  to  average  $10  or 
$18  per  ton.  From  the  accounts  of  this  mill,  it  api>ears  that  during  five 
months  ending  October  31, 1809,  the  quantity  worked  was  6,732  tons,  of 
which  the  average  yield  was  $1)  75  per  ton.  The  total  exi)ense,  includ- 
ing extraordinary  rei)airs,  (refitting  mill  and  imrchasing  new  pans,)  was 
$13,072,  or  $0  18  per  ton.  The  current  ordinary  expense  appears  to 
have  been,  per  ton — 

For  labor $1  40 

Quicksilver  lost 95 

Salt 08 

Sulphate  of  copper 05 

Fuel •. 1  20 

Castings 12 

5  00 


*Tl)e  (luality  of  tin;  tailings  iu  a  rt'servoir  is  fiecjiieTitly  aftectiMl  by  the  pniportion 
of  sliuies  retaiiHMl  with  the  tailiii«is.  The  slimes  reinaiiiinjj,  by  reason  of  their  liiieness, 
h)iijxer  suspeiiih'd  in  water,  may  s««tth»  at  the  lower  end  of  the  reservoir,  along  the  clam, 
or  they  may  be  oarrit'd  over  and  either  Jost  or  ean<;ht  in  some  other  reservoir  Indow. 
The  eiirions  ]>henomenon  is  thus  presented  of  the  removal  by  the  stream  of  the  very 
richest  and  the  very  poorest  portions  of  the  ore.  But  tailings  containing  a  small  j>ro- 
portion  of  slimes,  though  tlu-y  assay  higher  in  consequence,  do  not  always  yield  more 
undor  t/ie  ordinary  pan  treatment — a  circumstance  which  has  ere  now  brought  pur- 
ehiLsers  uud  contractoi-s  to  gvicL — ^HAV,  K,. 
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The  mill  employs  seventeen  men,  viz:  one  foreman,  five  amalgamators, 
(three  by  day  and  two  by  night,)  two  engineers,  one  wood-passer,  three 
teamsters,  (bringing  taUings  from  the  reservoir,)  and  five  shovelers, 
(loading  teams  and  turning  tailings  over  to  dry.)  The  tailings  here 
treated  are  somewhat  richer  than  ordinary,  and  require  more  chemicals. 
Wood  is  also  expensive  here,  costing  $10,  and  more,  per  cord.  Tailings 
of  lower  grade,  treated  with  less  chemicals,  more  quickly,  in  mills  of 
greater  capacity,  and  with  cheaper  fuel,  would  require  proportionately 
less  outlay  in  running  exx)ense.  Thus  at  Avery's  tailing  mills  in  Washoe 
Valley,  where  wood  is  $6  per  cord,  the  cost  per  ton  is  said  to  be  but  $3  60. 

Treatment  of  slinies. — ^All  attempts  to  work  slimes  by  raw  amalgama- 
tion in  pans  (i.  e.,  without  previous  roasting)  were  for  a  long  time  un- 
successful. '  This  was  attributed  partly  to  the  finely  divided,  clayey  con- 
dition of  the  material,  by  reason  of  which  the  quicksilver  and  amalgam 
became  coated  with  a  slimy  film,  preventing  amalgamation  and  causing 
great  mechanical  loss  of  mercury ;  partly  jdso  to  the  probable  presence 
of  the  silver  as  sulphurets,  as  in  the  first-class  ores,  which  require  a 
chloridizing  roasting  to  prepare  them  for  amalgamation.  Roasting 
being  too  expensive,  under  the  circumstances,  for  slimes,  this  material 
has  been  either  mixed  with  tailings,  (or  thrown  back  into  the  battery 
pulp,)  and  worked  over  in  the  pans,  in  which  case  it  is  impossible  to  say 
how  much  of  its  value  has  been  extracted;  or  it  has  been  allowed  to  run 
off  with  the  common  tailings,  and  be  caught,  sometimes  in  the  great 
reservoirs  at  the  canon  mouths,  sometimes  by  special  dams  constructed 
for  the  purpose.^ 

Within  a  year  or  two  past,  however,  slimes  have  been  successfully 
treated  in  pans,  without  roasting,  by  a  process  which  differs  from  the 
ordinary  pan  amalgamation  of  fresh  ores  or  tailings,  chiefly  in  the  quan- 
tities of  chemical  reagents  employed.!  The  mills  of  Messrs.  Janin  and 
Mr.  I.  S.  Parke,  in  Six-mile  Caiion,  have  reduced  with  profit,  in  this  man- 
ner, large  quantities  of  slimes. 

In  the  Janin  mill  there  are  four  McCone  pans,  receiving  2,500  pounds 
of  slime  at  each  charge. J  Twelve  pounds  of  the  sulphate  of  copper  and 
thirty-six  pounds  of  salt  are  added  with  each  charge,  and  the  whole  is 
worked  for  two  hours  before  putting  in  the  quicksilver.  Little  or  no 
grinding  is  required,  as  the  material  is  already  exceedingly  fine ;  the 
muller  is  raised  high  enough  to  avoid  unnecessary  friction,  and  revolved 
at  the  speed  usual  in  working  ore,  the  object  being  to  keep  up  the  cir- 
culation of  the  pulp.  After  two  hours  the  quicksilver  is  added  in  large 
quantity,  usually  300  pounds.  The  charge  is  then  worked  four  hours 
longer,  and  afterward  drawn  off  into  the  settler ;  when  the  amalgam  is 
collected,  while  the  residue  is  passed  through  large  agitators,  before 
finding  its  way  to  the  tailing-stream,  in  order  to  save  as  much  as  possi- 
ble of  the  escaping  amalgam  and  quicksilver.  The  employment  of  sa 
much  quicksilver,  together  with  the  clayey  nature  of  the  slimes,  causes  a 
large  loss  of  that  metal,  said  to  be  about  five  pounds  to  the  ton  of 

*  It  is  nnfortuDate  that  the  plan  of  saving  slimes  in  reservoirs  was  not  put  in  opera- 
tion in  the  early  days  of  Wasooe  mining,  when  this  material  was  enormoas  in  quantity 
and  very  rich.  l^Ullions  of  doUars  were  lost  by  this  neglect,  never  to  be  recovered 
unless  the  Carson  River  may  be  made  to  "  give  up  its  dead? — R.  W.  R. 

t  Messrs.  Louis  aud  Henry  Janin  deserve  the  credit  of  solving  this  problem,  both 
theoretically  and  practically.  With  characteristic  intelligence  and  skill,  they  experi- 
mented in  the  direction  indicated  by  scientific  principles,  and  opened  to  the  limited 
San  process  a  new  realm  of  possible  applications,  the  boundary  of  which  is  not  yet 
etermined. — R.  W.  R. 

X  The  regular  charge  of  ore  would  be  4,000  or  5,000  pounds ;  but  slimes  increase 
greatly  in  bulk  on  the  addition  of  water.— R.  W.  R. 

H.  Ex.  10 ^26 
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slimes.  This  item  and  the  liberal  use  of  chemicals  raise  the  cost  of 
treatment  to  probably  not  less  than  812  per  ton.  The  supply  of  slimes 
is  obtained  by  purchase  from  the  mills,*  their  value  being  previously 
determined  by  assay.  It  varies  from  $25  to  $30  per  ton ;  and  the  pur- 
chase price  for  some  time  past  has  been  from  $3  to  $5  per  ton.  It  is 
said  that  this  process  extracts  upward  of  60,  and  frequently  80  per 
cent,  of  the  assay  value. 

In  Mr.  Parke's  mill  a  similar  meithod  is  followed,  except  that  wooden 
pans,  with  riffled  or  corrugated  wooden  side-lining  and  cast-iron  bottoms 
are  employed,  and  are  said  to  facilitate  greatly  the  disintegration  of  the 
slimes,  which  tend  to  aggregation  in  tenacious  clayey  lumps. 

The  roasting  of  slimes,  though  metallurgically  a  rational  method,  has 
not  been  economically  successful,  in  view  of  the  cost  of  fuel  and  labor. 
It  has  been  attempted  in  the  O'Hara  furnace  with  promising  experi- 
mental results,  which  were  never  followed  up;  and  it  has  been  proposed 
to  apply  the  Stetefeldt  fiimace  t  to  this  purpose.  Ordinary  reverbera- 
tories  are  certainly  too  exx)ensive. 

Treatment  of  first-class  o^es. — ^The  quantity  of  high-grade  ore  now 
produced  from  the  Gomstock  mines  is  so  small  that  it  but  partially  em- 
ploys the  single  mill  of  Mr.  Dall,  in  Washoe  Valley.  The  process  is  dry- 
ing, dry-crushing  with  stamps,  roasting  with  salt,  amalgamation  in  bar- 
rels, and  retorting,  J  The  roasting  is  performed  in  reverberatories,  for 
which  the  Stetefeldt  furnace  is  a  modem  and  more  economical  substi- 
tute in  use  elsewhere.§  Pans  are  likewise  employed  instead  of  barrels 
in  other  ])arts  of  Nevada  and  in  Colorado.  At  this  mill,  wood  costing 
$5  per  cord,  common  labor  $3  per  day,  salt  3  cents  per  pound,  and 
quicksilver  Go  cents  x>er  pound,  the  price  charged  for  reduction  was  $40 
to  $45  per  ton,  with  a  guarantee  of  the  return  of  80  per  cent,  of  the 
assay  value  of  the  ore.  That  is  to  say,  the  mill  in  effect  purchases  first- 
class  ore  for  80  per  cent,  of  its  value,  less  $40  or  $45  per  ton,  the 
stipulated  price  for  working,  making  its  return  in  cash  or  bullion,  with- 
out any  statement  of  the  yield  actually  obtained. 

CHEMISTRY  OF  THE  WASHOE  PROCESS. 

This  subject  has  been  but  little  understood,  though  much  discussed,  a 
fact  which  need  not  surprise  us  when  we  reflect  that  the  same  is  true  of 
the  chemical  reactions  involved  in  the  manufacture  of  iron,  and,  indeed, 
of  all  processes  which  have  grown  up,  step  by  step,  out  of  the  needs  of 
daily  practice.  The  great  difficulty  in  the  way  of  reasoning  from  the 
facts  to  the  principles  underlying  them  has  been  the  imperfection  of  the 
data.  Millmen  have  no  time  to  make  scientific,  that  is  to  say,  carefully- 
guarded  and  recorded,  experiments.  They  are  satisfied  with  profitable 
results,  and  do  not  inquire  into  causes,  except  in  case  of  loss.  But  the 
most  important  sources  of  loss  in  the  Washoe  process,  as  employed  on 

*  The  discovery  of  a  snccesefal  treatment  for  slimes  had  the  eflfect  of  raisiug  the  value 
of  this  material  in  tlio  estimation  of  the  owners  of  reservoirs  ;  and  the  Messrs.  Janin 
found  it  difficult  to  control  a  permanent  supplv  at  prices  which  would  leave  them  a 
sufficient  profit,  especiaUy  as  the  margin  of  gain  must  needs  be  large  in  a  business 
based  upon  the  purchase  of  such  material  by  assay.  It  is  my  impression  that  they 
closed  their  mill  last  year  on  this  account. — ^R.  W.  R. 

t  For  descriptions  of  these  furnaces,  see  my  report  of  1870,  pp.  743,  749. — R.  W.  R. 

t  Essentially  the  **  Reese  River  process,^'  described  in  my  report  of  1870,  p.  733.^ 
R.W.R, 

$  The  great  saving  in  the  cost  of  roasting,  by  the  use  of  the  Stetefeldt  furnace,  is  in- 
contestable ;  but  the  full  realization  of  this  advantage  requires  an  adequate  supply  of 
ores.  The  supply  of  high-grade  ores  from  the  Comstock  mines  is  at  present  far  beneath 
the  capacity  of  a  single  Stetefeldt  furnace. — R.  W.  R. 
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Comstock  ores,  are  mechanical  defects  in  the  apparatus  and  lack  of 
honesty  or  faithfulness  in  the  workmen.  Hence,  the  best  mechanic  and 
most  vigilant  overseer  makes,  in  most  cases,  with  but  a  slight  addition 
of  metallurgical  knowledge,  the  best  millman,  and  his  little  supersti- 
tions about  this  or  that  chemical  agent  do  not  interfere  with  his  gen- 
eral efficiency.  There  is  no  doubt,  however,  that  a  careful  study  and 
comparison  of  experience  in  this  process  would  raise  the  general  average 
of  its  economy  materially. 

Mr.  Arnold  "Hague  contributes  a  chapter  on  the  subject  to  the  volume 
of  the  United  States  Geological  Exploration  of  the  Fortieth  Parallel,  so 
frequently  quoted  in  the  present  report.  His  investigation  of  it  is  based 
upon  experiments,  carefully  conducted,  on  a  small  scale  at  the  Sheffield 
Laboratory  of  Yale  College.  Mr.  Ellsworth  Daggett,  a  practical  mill- 
man,  assisted  in  these  experiments,  and  two  lots  of  ore,  one  of  first  class 
from  the  Savage  mine,  and  the  other  of  low  grade  from  the  Kentuck, 
were  operated  upon.  In  addition  to  these  practical  tests  numerous  minor 
experiments  were  made  to  clear  up  doubtful  questions  of  chemical 
reaction.  I  shall  quote  the  larger  part  of  Mr.  Hague's  chapter.  There 
is  no  doubt  of  the  general  accuracy  of  the  experiments,  but  there  are 
two  possibilities  of  error  in  the  reasoning.  One  is,  that  the  ore  tested 
may  not  have  been  perfectly  representative  of  the  Washoe  ores ;  the 
other  is,  that  the  small  scale  of  operations  may  have  aft'ected  the  re- 
actions. The  fact  that  native  silver  is  not  recognized  in  the  analyses, 
whereas  this  has  always  been  considered  an  ingredient  of  the  Comstock 
ore,  and  has  been  held  by  some  metallurgists  to  be  the  only  or  principal 
form  of  the  silver  actually  extracted  by  raw  amalgamation,  hints  at  the 
first  source  of  error  above  mentioned.  But  Mr.  Hague's  treatise  is  admir- 
able in  the  fidelity  with  which  it  reports  grounds,  as  well  as  conclusions. 
In  condensing  it,  its  peculiar  value  as  a  contribution  to  the  body  of 
tnistworthy  evidence  on  this  important  subject  would  be  destroyed ; 
hence  the  essential  portions  are  quoted  entire. 

The  average  ore  as  it  comes  from  the  mines  presents  to  the  eye  a  mass  of  nearly 
■white,  brittle,  crumbling  quartz,  ranging  in  size  from  fine  dust  to  pieces  that  weijLcli 
several  pounds;  occurring  with  it  are  small  fragments  of  wall-i-ock  and  clay,  that  im- 
part a  somewhat  grayish  tinge.  An  inspection  of  the  ore  piles  at  the  different  mines 
and  mills  ceneraTly  shows  Uie  presence  of  iron  and  copper  pyrites.  Except  in  hrst- 
class  ore,  wnich  is  always  roasted  before  being  sent  to  the  amalgamating  pan,  it  re- 
quires a  somewhat  closer  examination  to  detect  weU-defined  specimens  of  other  min- 
erals, so  finelv  are  they  disseminated  through  the  entire  mass.  A  more  careful  search, 
however,  will  generally  develop  the  presence  of  blende,  galena,  and  argentite ;  more 
rarely,  polybasite  and  stephanito. 

Samples  of  finely-crushed  ores  were  subjected  to  a  microscopical  examination.  The 
following  minerals  were  observed:  quartz,  small  cubes  and  particles  of  iron  and  cop- 

Ser  pyrites,  liakes  of  blende,  and  thin  pieces  of  a  dark  lead-gray  mineral,  which  were 
etermined  to  be  argentite. 

In  order  to  determine  the  chemical  and  mineralogical  composition  of  the  ore  more 
accurately,  samples  of  carefully  chosen  first  and  third-class  rock  were  subjected  to  a 
thorough  analysis.  The  first-class  came  from  the  Savage  mine,  and  was  taken  from  a 
lot  of  ore  that  haA.  been  crushed  at  DalPs  Mill.  Its  assay  value  was  $489  22.  The 
third-class  ore  came  from  the  Kentuck  mines ;  it  was  obtained  at  the  mill  from  the 
troughs  immediately  after  leaving  the  batteries,  in  the  same  manner  as  the  mill  sam- 
ples are  ordinarily  taken.  The  material  used  was  selected  from  300  to  400  pounds  of 
crushed  rock,  collected  at  intervals  during  a  day's  run  of  twenty-four  hours.  Its  assay 
value  w^as  $43  74. 

The  results  of  both  analyses  were  as  foUows:  No.  1,  Savage  ore  ;*  No.  2,  Kentuck 
ore: 

*  AMayed  by  Mr.  William  G.  Mixter. 
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Silica 

Alumina 

Protoxide  of  iron 

Protoxide  of  manganese 

Lime 

Magnesia 

Potash  and  soda 

Snlpbide  of  zinc 

Sulphide  of  lead 

Sulphide  of  silver 

Subsulphide  of  copper.. 

Gold 

Bisulphide  of  iron 

Moisture 


No.  1. 


100.38 


No.  2. 


83.95 

91.49 

1.25 

1.13 

1.95 

.83 

.64 

.85 

1.42 

2.82 

1.37 

1.28 

1.05 

1.75 

.13 

.36 

.02 

1.08 

.12 

.30 

.41 

.02 

.0017 

1.80 

.92 

2.33 

.59 

99.48 


No  arsenic  or  antimony  was  detected  in  either  case,  not  even  after  subjecting  con- 
siderable quantities  to  Marsh's  test.  It  is,  therefore,  inferred  that  stephanite  and 
polybasite  were  both  absent.  It  w^  found  impossible  to  separate  the  native  silver,  if 
any  was  present,  from  that  existing  as  argentite ;  of  the  former  none  was  observed, 
but  the  latter  could  be  recognized  under  a  glass ;  it  is,  therefore,  all  calculated  as  sul- 
phide of  silver.  The  sulphur  obtained  has  been  combined  with  the  zinc  as  blende, 
with  lead  as  galena,  with  silver  as  argentite,  with  copper  as  subsulphide,  and  the 
remainder  with  iron  as  bisulphide.  The  iron  still  remaining  has  been  estimated  as 
protoxide.  It  was  found  impossible  to  separate  the  metallic  iron,  coming  from  the 
stamps  of  the  batteries,  from  the  sesquioxide  of  iron,  occurring  in  the  rock  and  clay 
material  of  the  vein.  The  substances  found  in  both  analyses  are  the  same,  with  the 
exception  of  there  being  no  manganese  in  the  sample  from  the  Kentuck  mine,  the  dif- 
ferences being  only  the  variable  proportions  of  the  same  minerals.  If  in  the  two 
analyses  we  reject  the  gangue  and  such  matter  as  can  have  no  other  influence  upon  the 
extraction  of  the  precious  metals  than  a  physical  one,  by  affecting  the  mechanical  con- 
ditions in  the  grinding  of  the  ore,  or  the  consistency  of  the  pulp,  and  consider  only  those 
ingredients  that  may  influence  the  chemical  conditions  during  the  operation  in  the 
pan,  we  have  the  following : 


Protoxide  of  iron 

Bisulphide  of  iron 

Subsulphide  of  copper 

Sulphiae  of  zinc 

Sulphide  of  lead 

Sulphide  of  silver 

Gold 


No.  1. 

No.  2. 

1.95 

.83 

1.80 

.92 

.30 

.41 

1.75 

.13 

.36 

.02 

1.08 

.12 

.02 

.0017 

7.26 

2.4317 

Chemical  action  of  mercury  and  other  reagents, — ^The  ore  of  the  Comstock  vein  may  be 
regarded  as  composed  of  the  following : 

Gangue,  quartz. 

Metal-bearing  minerals  of  common  occurrence :  Blende,  galena,  argentite,  silver,  gold, 
iron  pyrites,  copper  pyrites. 

Minerals  of  much  more  rare  occurrence :  Stephanite,  polybasite. 

The  following  experiments  were  undertaken  to  ascertain,  as  far  as  possible,  the  action 
upon  the  minerals  of  the  Comstock  ores,  just  enumerated,  of  mercury,  and  such  chem- 
ical agents  as  are  employed  in  the  amalgamation  process,  or  may  be  formed  during  the 
operation  in  the  pan : 

Mercury  and  native  silver,  when  rubbed  together,  unite  easily. 

Mercury  and  chloride  of  silver,  the  latter  preparea  in  the  wet  way,  when  brought  in 
contact,  form  amalgam  and  chloride  of  mercury. 

Mercury  and  argentite :  The  mineral  was  first  pulverized  and  mixed  with  a  little 
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• 

fine  sand,  the  metal  added,  and  the  mass  allowed  to  stand  for  some  time ;  occasionally 
rubbed  together  in  a  mortar.  Amalgamation  ensued;  it  was,  however,  imperfect, 
much  of  the  mineral  being  unacted  upon. 

Mercury  with  stephanite  and  polybasite,  under  the  same  conditions  as  the  last  exper- 
iment, gave  similar  results ;  the  decomposition,  however,  appeared  to  be  more  com- 
plete, probably  owing  to  the  more  finely  divided  state  of  these  minerals  than  the  more 
sectile  argentite. 

The  above  experiments  with  native  silver,  chloride  of  silver,  argentite,  and  poly- 
basite, were  repeated  with  mercury  containing  a  small  quantity  of  copper-amalgam  in 
solution.  In  the  case  of  the  two  former  there  was  the  same  'action  as  when  the  pure 
metal  was  used ;  with  the  two  latter  the  decomposition  was  more  perfect  and  satisfac- 
tory. 

Chloride  of  silver,  argentite,  and  stephanite  were  each  subjected  to  the  action  of 
mercury  and  fine  metalOc  iron,  with  a  constant  application  of  heat.  The  energy  dis- 
played by  the  mercury  was  much  more  marked  than  when  employed  separately.  In 
the  case  of  the  chloride,  the  decomposition  was  quite  rapid,  and  the  surface  of  the  metal 
remained  bright  and  clean. 

Chloride  of  copper  and  pulverized  argentite  were  allowed  to  stand  together  for  ten 
days,  in  the  cold,  with  an  occasional  application  of  heat,  at  the  end  of  which  time,  a 
small  quantity  of  chloride  of  silver  was  formed.  A  trace  of  sulphuric  acid  was  found 
in  the  filtrate. 

Two  grammes  of  the  pulverized  mineral  were  also  treated  with  a  moderately  concen- 
trated solution  of  chloride  of  copper  placed  in  a  bottle,  with  a  tightly-fitting  stopper,  to 
prevent  access  of  air.  It  was  exposed  for  twenty-four  hours  to  a  temperature  of  90*^ 
centi^ade.  Sulphuric  acid  and  sub-chloride  of  copper  were  found  in  the  solution. 
Chloride  of  silver  was  precipitated.  After  removing  the  soluble  salts,  by  washing,  the 
chloride  of  silver  was  dissolved  out,  by  digesting  it  with  ammonia.  The  residue  gave, 
by  assay,  .099  grammes  of  silver.  Two  grammes  of  the  mineral  produced  .1705  of  pure 
metal ;  showing  that  under  the  most  favorable  conditions  but  little  over  one-half  of 
the  silver  was  chloridized.  The  application  of  heat  greatly  facilitated  the  decomposi- 
tion. 

Polybasite,  after  being  subjected  to  the  chloride  of  copper  solution,  at  the  ordinary 
temperature  of  air,  also  yielded  a  small  quantity  of  the  chloridized  silver. 

Argentite  was  exposed  to  the  same  treatment,  with  sub-chloride  of  copper,  as  in  the 
last  experiments.  In  the  cold,  decomposition  ensued  after  standing  several  days.  The 
residue  from  two  grammes  of  the  mineral,  subjected  to  the  action  of  heat  at  90^^  centi- 

frade,  without  access  of  air,  gave  .1655  of  a  gramme  of  silver,  showing  that  only  .006 
ad  been  chloridized. 

Galena,  in  a  pulverized  condition,  was  digested  with  a  strong  mixture  of  salt  and 
sulphate  of  copper,  and  after  standing  three  or  four  weeks,  at  the  ordinary  tempera^ 
ture,  was  filtered.  The  residue  exhibited,  besides  the  uudecomposed  mineral,  a  light 
green  oxychloride  of  copper,  and  a  large  quantity  of  sulphate  of  lead  incrusting  the 
g<ilena. 

Blende  was  also  subjected  to  a  similar  treatment.  The  solution  was  found  to  con- 
tain a  considerable  quantity  of  oxide  of  zinc,  and  but  little  copper.  The  residual 
blende  was  coated  with  the  same  oxychloride  of  copper  already  noted  in  the  cose  of 
the  galena. 

Two  grammes  of  the  powdered  mineral  were  placed  in  a  flask,  a  solution  of  five 
grammes  of  salt  and  seven  of  sulphato  of  copper  added,  and  exposed  for  two  days  to  a 
temperature  of  90°  centigrade.  After  remaining  three  days  longer  in  the  cold  the 
amount  of  oxide  of  zinc  found  to  have  be^n  dissolved  was  .'2785  of  a  gramme.  The 
same  experiment  was  repeated  with  the  addition  of  one  gramme  of  iron  filings.  The 
latter  rapidly  disappeared :  metallic  copper  was  precipitated,  but  was  redissolved, 
probably  by  the  chloride  of  copper  present,  the  sub-chloride  being  produced.  Later, 
the  iron  was  thrown  down  as  a  basic  salt.  The  oxide  of  zinc  estimated  in  the  solution 
was  .32.50  of  a  gramme. 

Iron  and  copx>er  pyrites  are  but  slightly  altered  by  the  copper  solutions.  In  practi- 
cal operations  at  the  mill  they  are  found  in  the  tailings  without  showing  any  appre- 
ciable signs  of  having  been  attacked. 

It  will  be  observed  in  the  above  experiments  that  the  argentiferous  sulphurets  were 
always  more  or  less  chloridized  by  the  action  of  the  copper  salts. 

In  order  to  indicate  more  clearly  the  relative  amount  of  decomposition  produced  by 
the  two  chlorides  of  copper,  the  results  are  here  brought  together  as  follows :  Two 
grammes  of  argentite  gave  .1705  grammes  of  silver.  After  treating  two  grammes  of 
the  mineral  with  chloride  of  copper,  the  residue  gave  .099  grammes  of  silver;  after 
treating  two  grammes  of  the  mineral  with  sub-chloride,  the  residue  gave  .1653  grammes 
of  silver ;  showing  that  in  the  former  58.0  per  cent.,  and  in  the  latter,  2.9  per  cent,  was 
chloridized.  No  sulphide  of  copper  was  detected  in  any  of  the  residues  examined ;  sul- 
phuric acid,  however,  was  found  in  the  filtrate  in  several  instances. 

Fan  experimental — With  a  view  to  determine,  if  possible,  some  of  the  problems  in- 
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Tolved  in  the  action  of  mercury,  common  salt,  and  sulphate  of  copper,  employed  in  the 
decomposition  of  the  Comstock  ores  by  the  Washoe  process,  the  experiment-s  described 
in  the  following  pages  were  undertaken  upon  two  lots  of  ore,  whose  comjxMition  was 
well  known. 

It  was  necessary,  in  order  to  make  the  investigations  of  any  practical  value,  that  the 
material  should  be  treated  in  such  a  manner  as  to  imitate  as  closely  as  possible  the 
operations  carried  out  on  a  lar^e  scale  at  the  mills,  and  at  the  same  time  to  be  able  to 
repeat  precisely  the  same  conditions  as  often  as  desired,  and  to  know  the  exact  results 
of  each  trial. 

Of  the  ores  used,  one  was  a  lot  of  first-class  rock  from  the  Savage  mine,  such  as  is 
ordinarily  sent,  on  account  of  its  high  value  and  large  amount  of  base  metals,  to  Dall's 
Mill,  for  reduction  by  the  barrel  process,  as  described  in  a  previous  chapter.  The  sec- 
ond lot  consisted  of  several  hunchred  pounds  of  third-class  ore  from  the  Kentuck  mine, 
presented,  for  the  purposes  of  the  work,  by  the  Kentuck  Mining  Company.  This  low- 
grade  ore  was  selected  as  being  well  adapted  for  pan  amalgamation  ;  easily  reduced, 
containing  but  little  base  metal,  and  the  rock  from  which  it  was  taken  yielding  very 
favorable  results  at  the  mill.  Both  ores  were  carefully  and  thoroughly  sampled,  and 
passed  through  a  fine  sieve  in  order  that  they  might  be  well  mixed.  Repeated  assays 
were  made  until  they  had  as  uniform  a  composition  as  it  was  possible  to  ontain.  After 
which,  to  prevent  any  settling  of  the  heavier  particles,  both  lots  were  put  up  in  bags,  in 
quantities  of  10  and  15  pounds  each ;  from  several  of  these  parcels  assays  were  made, 
and  the  results  found  to  agree.  The  Savage  ore  assayed,  gold,  $134  35 ;  silver,  $354  87 ; 
total,  $489  22  per  ton.  The  Kentuck  ore  assaved,  gold,  $10  85;  silver,  $32  89;  total, 
$43  74  per  ton.    The  results  of  the  chemical  analyses  of  both  samples  are  given  above. 

A  small  amalgamating  pan,  such  as  is  iised  in  California  for  the  purpose  of  experi- 
menting upon  new  ores^  was  procured.  It  was  made  by  Mr.  Wheeler  os  a  test  pan, 
and  in  all  its  essential  features  was  similar  to  the  larger  ones  of  his  manufacture,  em- 
ployed in  milling  operations.  It  was  18  inches  in  diameter,  and  capable  of  working  20 
pounds  at  a  charge.  A  wooden  tub,  3  feet  in  diameter,  18  inches  deep,  and  provided 
with  four  wooden  arras,  connected  with  and  revolved  by  an  upright  shaft  in  the  center, 
served  to  keep  the  pulp  in  constant  motion,  and  answered  all  tuo  requirements  of  a 
settler  or  an  agitator.  A  room  with  steam-power  was  secured  and  a  mill  upon  a  small 
scale  set  up,  w-hich  supplied  all  the  necessary  conditions  of  a  larger  establishment. 

The  manner  of  conducting  \he  operations  was  the  same  in  every  case ;  the  ore  was 
first  placed  in  the  pan,  the  mnller  set  in  motion,  water  added  to  bring  the  pulp  to  the 
proper  consistency,  and  steam  admitte<l  to  a  chamber  below.  As  soon  as  the  pulp  was 
thoroughly  heated,  the  salt,  sulphate  of  copper,  or  such  other  chemical  agents  as  were 
emuloyed,  after  being  carefully  weighed,  were  thrown  in.  The  mercury  waa  immedi- 
ately added,  in  a  fine  condition,  beiug  strained  through  buckskin.  Care  was  always 
taken  to  maintain  the  pulp  at  the  proper  degree  of  consistency,  and  to  preserve  a  con- 
stant heat,  which  was  frequently  tested  by  means  of  a  thermometer  plunged  into  the 
pan.  A  temperature  of  185^  Fahr.  was  found  to  act  most  advantageously.  The  pan 
worked  well ;  the  grinding  action  was  perfectly  satisfactorj' ;  the  ore  being  kept  m  a 
constant  and  rapid  circulation,  and  the  mercury  finely  disseminated  through  the  entire 
mass.    The  muller  made  118  revolutions  per  minute. 

The  operation  concluded,  the  pulp  was  drawn  olf  into  the  settler,  the  pan  thoroughly 
washed  out,  or  "  cleaned  up,"  and  every  particle  of  amalgam  removed. 

An  additional  quantity  of  mercury  was  placed  in  the  settler,  and  water  poured  in 
until  it  was  about  half  full.  The  stirrers  made  30  revolutions  per  minute.  The  pulp 
was  withdrawn  at  the  end  of  four  hours.  The  water,  and  the  very  lightest  material, 
was  allowed  to  escape,  but  the  great  bulk  of  sand  and  mercury  was  collected  together 
in  buckets  and  separated  by  hand,  to  avoid  all  loss.  In  washing,  the  tailiugs  were 
made  to  fall  upon  a  slightly  inclined  table,  or  trough,  so  that  if,  by  any  accident,  mer- 
cury went  over  it  could  be  easily  recovered. 

The  quicksilver,  after  being  washed  free  from  sand,  was  strained  through  buckskin, 
and  tbe  amalgam  collected  for  retorting. 

Thi"  diftereuce  in  weight  between  the  mercury  used  in  the  pan  and  settler,  and  that 
which  remained  at  the  conclusion  of  a  charge,  after  adding  the  amount  retained  in  the 
bulliou,  was  in  most  cases  scarcely  appreciable.  Owing  to  the  well-known  i)roperty 
of  mercury  to  retain  a  small  portion  of  silver  in  solution,  which  the  ordinarv  pressure 
used  in  separating  the  bulliou  fails  to  recover,  the  precaution  was  taken  to  have  it  all 
previously  primed  or  charged  before  adding  it  to  the  pan.  This  was  accomplished  by 
allowing  the  mercury  and  metallic  silver  to  stand  in  contact  for  some  time,  and  then 
straining  olf  the  amalgam  fonned. 

The  amalgam  obtained  from  each  experiment  was  weighed  and  put  separately  in 
small  sheet-iron  cujjh.  The  number  of  each  charge  being  stamped  plainly  on  the  iron, 
several  of  them  were  then  placed  together,  ou  the  bottom  of  a  small  cast-iron  retort, 
and  the  mercurj'  distilled  over.  After  the  retort  had  cooled  down  the  remaining  bullion 
was  taken  out  and  accurately  weighed.  Careful  assays  of  each  lot  were  made,  and 
always  conducted  with  proofs,  and  the  metals  separated  by  nitric  acid  in  the  usual 
way. 
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From  the  amoant  and  finenesB  of  the  bullion  the  aotoal  value  of  the  gold  and  silver 
obtained  from  each  charge  is  determined. 

For  the  purposes  of  comparison  it  was  considered  desirable  to  maintain,  as  far  as 
practicable,  the  same  conditions  in  each  trial ;  for  this  reason  there  is  very  little 
variety  in  the  treatment  with  chemical  agents,  or  the  duration  of  the  operations.  The 
relative  amounts  of  salt  and  sulphate  of  copper  employed  have  in  every  case  been  the 
same ;  one-half  the  quantity  by  weight  of  the  latter  to  that  of  the  former. 

A  large  excess  of  mercury  and  reagents  were  used  in  order  to  point  out  any  marked 
differences  in  the  results,  and  at  the  same  time  to  obtain  the  greatest  possible  yield  of 
the  precious  metals,  without  regard  to  the  purity  of  the  bullion,  or  the  practical  ad- 
vantage of  the  method. 

The  results  are  given  in  the  accompanying  tables ;  they  are  recorded  precisely  as 
they  occurred,  although  there  are  in  some  instances  apparent  errors : 
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Notes  accompanying  the  experimmts  upon  the  Keniuck  ore. 

No8. 1  to  20.  Fifteen  pounds  of  mercury  added  to  the  settler. 

Nos.  21  to  23.  Ten  pounds  of  mercury  added  to  the  settler. 

No.  3.  No  reason  is  known  for  the  low  yield  both  of  gold  and  silyer ;  the  amalgam 
looked  well  and  the  fineness  was  very  high. 

Nos.  8)  9, 10.  These  charges  gave  a  higher  gold  return  than  any  of  the  assays  of  the 
ore.  No  sufficient  explanation  can  be  assign^  for  the  fact.  The  assays  of  the  bullion 
were  carefnUy  repeated  with  the  same  results.  Charge  No.  10  shows  the  greatest .  dif- 
ference between  the  assay  and  the  yield,  in  which  case  it  is  less  than  fourteen  mills' 
worth  of  gold  in  excess  of  the  amount  assumed  from  the  assay  to  be  present.  This 
excess  may  probably  be  accounted  for  by  errors  in  the  manipulation  that  the  ore  was 
subjected  to  during  the  treatment  in  the  pan  and  settler.  It  is  possible  that  the  mer- 
cury when  strained  yielded  a  trifie  more  gold  than  usual.  The  tact  is  worthy  of  men- 
tion that  all  the  charges  that  show  an  excess  of  gold,  with  the  exception  of  No.  20, 
follow  each  other  consecutively. 

Nos.  17, 18.  The  sub-chloride  of  copper  was  added  in  a  solution  of  salt.  The  quan- 
tity of  copper  was  equivalent  to  the  amount  contained  in  one  ounce  of  the  sulphate  of 
that  metsd. 

No.  23.  The  quantity  of  copper  corresponded  to  two  ounces  of  the  sulphate  of  the 
metaL 

Notes  accompanying  the  experiments  upon  the  Savage  ore, 

Nos.  1  to  7.  Fifteen  pounds  of  mercury  added  to  the  settler. 

Nos.  8  to  12.  Ten  pounds  of  mercuiy  added  to  the  settler. 

No.  4.  The  pan  by  mistake  ran  six  hours  instead  of  five. 

No.  5.  No  cause  could  be  assigned  for  the  low  return  of  bullion. 

Nos.  6,  7.  The  solution  of  sub-chloride  of  copper  was  the  same  as  employed  with 
Nos.  17  and  18  of  the  Kentuck  ore. 

Nos.  11, 12.  The  solution  of  sub-chloride  of  copper  was  the  same  as  employed  with 
No.  23  of  the  Kentuck  ore. 

It  must  be  admitted  that  Uie  results  obtained  in  the  above  experiments  are  not,  in 
all  respects,  satisfactory,  nor  do  they  point  out  conclusively  the  action  and  value  of 
salt  and  sulphate  of  copper  in  the  decomposition  of  the  argentiferous  ores  by  the 
Washoe  process.    They  throw  some  light,  however,  upon  several  important  points. 

In  considering  the  results,  as  shown  in  the  tables,  the  most  marked  feature  is  the 
difference  in  the  yield  of  the  gold  and  silver  bullion  extracted  from  the  two  ores  rela- 
tive to  the  assay  value.  There  is,  with  but  one  exception,  in  every  trial  of  the  Ken- 
tuck rock  a  higher  yield  than  the  requirements  of  the  mines  demana  of  the  mills,  and, 
in  most  cases,  it  is  very  much  larj^er  than  is  usually  returned  under  the  most  favorable 
circumstances,  in  practical  operation.  This  is  probably  owing,  in  a  great  measure,  to 
the  large  amount  of  mercuiy  employed  in  proportion  to  the  quantity  of  ore.  The  Ken- 
tuck also  gave  as  favorable  results  where  mercury  alone  was  used  as  when  chemical 
agents  were  added.  This  proves  very  decidedly  the  ability  of  <}uicksilver,  aided  by 
heat  and  iron,  to  decompose  the  purer  and  easily  reducible  argentiferous  minerals^ 

With  the  Savage  ore  it  may  be  observed  that  the  yield  is  in  all  cases  not  only  very 
much  below  that  from  the  Kentuck,  but  lower  than  the  average  returns  from  the  mills 
upon  ores  that  are  not  first  subjected  to  a  roasting  process.  This  is  undoubtedly  due 
to  the  large  percentage  of  blende  and  galena  present,  with  which  the  precious  metals 
are  in  combination.  The  use  of  chemical  agents  shows  a  decided  improvement  in  the 
production  of  bullion  from  such  ores  as  contain  large  quantities  of  base  metals.  The 
application  of  salt  and  sulphate  of  copper  did  not  increase  the  loss  of  mercury,  although 
in  many  charges  large  quantities  were  present  in  the  pulp.  In  the  experiments  con 
ducted,  with  every  possible  precaution  to  repeat  the  precise  conditions  of  a  charge, 
using  the  same  quantities  of  salt,  sulphate  of  copper,  and  mercury,  the  results  differ  as 
widely  as  in  those  cases  where  the  amount  of  chemical  agents  employed  are  much  less, 
or  entirely  abandoned.  The  cause  of  these  great  differences  in  the  yield  of  bullion 
must  be  sought  elsewhere  than  in  the  varying  amounts  of  the  chemical  a^nts  used, 
however  important  they  may  be,  in  certain  cases,  in  aiding  and  assisting  decom- 
position. A  favorable  yield  undoubtedly  depends  more  upon  the  native  condition  of 
the  mercury  than  anything  that  is  usually  added  to  the  pulp.  Charges  8,  9, 10, 11, 
of  the  Savage  table,  ran  only  four  hours,  which  may  in  some  degree  account  for  the  low 
yield.  Charge  12  ran  five  hours  with  a  somewhat  higher  result.  It  should  be  stated 
that  the  mercury  of  charges  11  and  12  appeared  to  contain  a  small  amoimt  of  lead, 
which  may  have  rendered  it  partially  inactive.  Charges  21, 22,  and  23,  of  the  Kentuck 
table,  were  discharged  at  the  end  of  four  hours,  without  any  marked  decrease  in  the 
production  of  bullion.  It  seems  probable  that  in  the  case  of  the  latter  the  minerals 
are  all  easily  reduced,  and  the  amalgamation  is  practically  accomplished  in  the  allotted 
space  of  time.    In  the  case  of  the  Savage  ore  the  base  metals  are  but  slightly  attacked 
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by  the  mercnry,  and  require  more  time  for  any  chemical  changes  before  amalgamation 
can  take  place.  There  is  considerable  resemblance  between  Nos.  3  and  4  of  the  Savage 
table,  with  a  large  excess  of  salt  and  sulphate  of  copper,  and  Nos.  6  and  7  with  a  solu- 
tion of  the  sub^hloride  of  copper.  The  reason  may  be  found  in  the  fact  that  in  the 
former  the  chloride  of  copper  formed  would  be  quickly  reduced  by  the  iron  to  the  state 
of  the  sub-chloride,  and  similar  conditions  produced  as  in  the  case  of  the  latter. 

Chemistry  of  the  process. — The  action  and  value  of  common  salt  and  sulphate  of  copper 
in  the  amalgamation  of  argentiferous  ores,  by  what  is  known  as  the  patio  process,  has 
always  been  a  somewhat  disputed  question.  Numerous  theories  have  been  advanced 
by  metallurgists  of  long  practical  experience  in  Mexico,  to  account  for  the  reduction  of 
the  sulphide  of  silver  by  the  methods  adopted  in  that  country.  The  two  which  have 
obtained  the  rao^t  prominence,  and  which  chemists  have  received  with  most  favor,  dif- 
fer very  widely  in  the  manner  the  decomposition  is  supposed  to  be  accomplished. 

The  most  plausible  theory,  and  the  one  now  generally  adopted,  is  that  of  Sonnen- 
Bchmidt.  He  claims  that  the  salt  and  sulphate  of  copper  react  upon  each  other,  and 
produce  sulphate  of  soda,  which  is  neutral  in  its  action,  and  chloride  of  copper.  This 
latter  salt  then  acts  upon  the  argentiferous  sulphide,  and  yields  chloride  of  silver,  sub- 
chloride  of  copper,  and  free  sulphur.  The  sub-chloride  reduces  a  second  portion  of  the 
sulphide  of  silver,  and  causes  the  formation  of  an  additional  amount  of  the  silver 
chloride,  and  sub-sulphide  of  copper.  The  silver  salt  is  then  attacked  by  the  mercury ; 
calomel,  or  sub-chlonde  of  mercnnr ,  is  produced,  while  metallic  silver  is  set  free,  which 
combines  with  a  second  portion  of  the  mercury,  as  amalgam. 

The  following  chemical  equations  show  the  reactions : 

NaCl  +  CnOSOa  =  NaOSOa  H-  CuCl 
2  CuCi  -f.  AgS  =  AgCl  -I-  CujCl  -f-  8 
Cu,Cl  -f  AgS  =  AgCl  H-  Cn,  S 
AgCl  +  Hg  =  Agflg  4-  Hg,Cl. 

Bowring,  an  English  metallnrglst,  on  the  other  hand,  denies  that  any  of  the  sulphide 
of  silver  is  chloridized,  and  asserts  that  before  amalgamation  takes  place,  metaUic  sil- 
ver is  first  produced.  He  claims  that  chloride  of  copper,  in  contact  with  mercury, 
forms  the  sub-chloride  of  both  metals.  The  sub-chloride  of  copper,  in  contact  with  the 
oxygen  of  air,  is  converted  into  an  oxychloride,  which,  in  turn,  acts  upon  the  sulphide 
of  suver,  and  liberates  the  metal  in  a  free  state,  by  oxydizing  the  combined  sulphur. 
These  reactions  are  expressed  as  follows : 

2  CuCl  H-  2  Hg  =  CuaCl  -♦-  HgjCl 
CusCl  -f-  O  =  CuCl  CuO 

3  (CuCl  CuO)  -f  AgS  =  Ag  -♦-  SOa  -♦-  3  CuaCl. 

Although  oxychloride  of  copper  may  possibly  be  found  at  times,  there  does  not  ap- 
pear to  be  any  decided  evidence  that  such  is  the  case  in  practical  operations,  or  that 
it  decomposes  the  sulphide  of  silver,  while  the  experiments  already  recorded  show  con- 
clusively that  both  the  chlorides  of  copper,  under  favorable  circumstances,  do  chlori- 
dize  the  argentiferous  sulphurets.  The  experiments,  however,  would  seem  to  indicate 
that  the  action  of  the  chloride  of  copper  was  much  more  intense  than  that  of  the  sub- 
chloride.* 

*  Mr.  Bowring's  very  ingenious  arguments  may  be  found  in  Ure's  Dictionary  of  Arts, 
etc.,  vol.  iii,  p.  664.  London,  1867.  He  urges  the  following  considerations  against  the 
theory  of  the  formation  of  chloride  of  silver  and  its  decomposition  by  mercury  in  the 
patio : 

1.  Ores  coiitaining  silver  combined  with  chlorine  only,  are  considered  by  Mexican 
miners  most  difficult  of  reduction,  causing  thrice  the  loss  of  mercury,  and  rendering 
the  process  much  more  tedious  than  those  containing  sulphides  only.  The  amalgams 
from  chloride  ores  and  from  sulphide  ores  are  very  different  in  appearance.  The  chlo- 
rides instantly  attack  the  q^uicksilver,  coating  its  globules  with  calomel — whereas  sul- 
phides leave  it  bright,  proving,  as  Mr.  Bowring  claims,  that  they  are  not  transformed 
into  chlorides  of  silver  during  the  process,  and  then  decomposed  by  the  mercury. 

2.  It  is  true  that  a  strong  solution  of  the  chloride  of  copper,  mixed  with  a  solution  of 
salt,  and  placed  in  contact  with  sulphide  of  silver,  will,  after  some  time,  form  chloride 
of  silver  and  sulphide  of  copper ;  but  the  amount  of  sulphate  of  copper  introduced  in 
the  patio  process  being  sometimes  less  than  one  ounce  and  never  more  than  eight 
ounces,  to  70  pounds  ot  water,  could  not  give  a  sufficiently  concentrated  solution  to  per- 
mit this  reacti(m. 

3.  An  inspection  of  the  formulse  given  in  the  text  shows  that,  on  one  hypothesis,  sul- 
phur is  set  free,  and  on  the  other,  (Bo wring's,)  sulphuric  acid  is  formed.  That  the  lat- 
ter is  really  the  case,  Mr.  Bowring  claims  on  the  strength  of  the  following  experiment : 
Rich' ore,  containing  sulphide  of  silver,  is  mixed  with  oxychloride  of  copper  in  a  solu- 
tion of  common  salt,  and  mercury  is  added  at  ordinary  temx>erature.  In  about  an  hour 
the  whole  of  the  silver  will  have  become  amalgamated,  when,  after  separating  all  the 
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The  application  and  modification  of  the  amalgamation  process,  as  practiced  in 
Washoe,  has  occasioned  among  experienced  mill-men  great  donbt  as  to  the  beneficial 
results  derived  from  the  use  of  any  chemical  agents  at  present  mixed  with  the  ore.  This 
doubt  is  occasioned,  or  at  least  strengthened,  by  the  growing  custom  of  late  years  of 
decreasing  the  quantity  of  salt  and  sulphate  of  copper  added  to  the  charge  without 
apparently  diminishing  the  product  of  bullion.  Many  amalgam.ators  now  abstain  from 
the  use  of  both  reagents;  others  add  a  small  quantity  of  the  sulphate  of  copper,  but  no 
salt.  In  a  few  instances,  the  custom  is  to  throw  in  only  a  little  of  the  latter,  while  in 
many  miUs  the  rule  is  to  employ  a  small  amount  of  both  substances,  owing  to  a  slight 
prejudice  against  the  abandonment  of  "  chemicals''  altogether. 

The  action  exerted  by  these  two  reagents  in  the  pan  would  appear  clearly  to  indi- 
cate that  the  benefits  derived  from  their  use  are  partly  to  aid  m  converting  the  sul- 
phide into  chloride  of  silver,  as  in  the  patio,  and  partly  to  decompose  such  minerals  as 
are  but  slightly  attacked  by  the  mercury.  In  the  Washoe  process,  however,  the  large 
quantity  of  iron  present  must  tend  greatly  to  produce  sub-chloride  of  coj)pcr  almost  as 
soon  as  the  chemical  agents  are  thrown  into  the  pulp. 

Notwithstanding  the  importance  of  common  salt  and  sulphate  of  copper  in  the  patio, 
and,  under  certain  conditions,  in  the  pan,  their  value  must  be  considered  as  only  sec- 
ondary in  the  decomposition  of  a  large  proportion  of  the  Comstock  ores.  The  advan- 
tages derived  from  their  use  are  shown  to  be  exerted  chiefly  upon  such  minerals  as 
blende  and  galena,  which  are  but  slightly  attacked  by  the  mercury.  But  the  amounts 
employed  are  in  most  cases  too  small  to  effect  any  very  favorable  results.  On  the  other 
hand,  if  a  sufficiently  large  proportion  of  the  reagents  are  consumed  in  the  pulp,  in 
order  to  produce  the  beneficial  returns,  it  is  always  at  the  expense  of  preserving  the 
necessary  purity  of  the  mercury.  The  quantity  of  salt  deemed  necessary  by  mill-meu 
varies  from  one-quarter  of  a  pound  up  to  seven  or  eight  pounds  per  ton.  Scarcely  any 
two  establishments  have  the  same  rule.  Its  action  upon  the  ore,  without  sulphate  of 
copper,  in  producing  any  marked  results  may  well  be  doubted.  The  consumption  of 
the  sulphate  of  copper  also  depends  upon  the  ideas  of  the  amalgamators,  but  the 
amounts  do  not  diner  so  widely  us  in  the  case  of  the  chloride  of  sodium.  It  ranges 
from  one-quarter  of  a  pound  to  three  pounds  per  ton. 

The  addition  of  the  sulphate  without  salt  is,  of  late  years,  a  common  practice.  The 
opinion  among  those  who  work  their  ore  in  this  way  is,  that  it  gives  a  little  better 
yield  than  when  mercury  alone  is  employed,  particularly  where  the  ore  indicates  the 
presence  of  galena  in  any  considerable  amount,  in  which  ca«e  it  is  said  to  quicken  the 
mercury,  and  render  it  more  energetic.  Continued  experience  appears  to  determine 
this  fact  with  a  considerable  degree  of  certainty.  In  working  ores  containing  only  A 
small  percentage  of  lead,  the  quicksilver  very  soon  becomes  dull  and  inactive,  or,  as  it 
is  technically  termed,  it  sickens,  and  the  yield  from  the  pan  is  consequently  low. 
Lead  is  one  of  the  most  deleterious  metals  in  destroying  the  amalgamating  energy 
of  mercury,  and  at  the  same  time  is  very  rapidly  absorbed  when  the  two  met^ils  are 
brought  into  contact.  Sulphate  of  copper  possesses,  to  a  certain  extent,  the  property 
of  expelling  lead  from  mercury,  copper  being  amalgamated  and  sulphate  of  lea<l  formed 
at  the  expense  of  the  sulphuric  acid  of  the  copper  salt.  If  a  concentrated  solution  of 
sulphate  of  copper  be  allowed  to  stand  upon  lead-amalgam  the  action  takes  place  quite 
rapidly,  mercury  containing  lead  acting  much  more  energetically  upon  the  copper 
solution  than  when  perfectly  pure.  This  salt,  however,  does  not  appear,  under  any^ 
circumstances,  to  possess  the  power  of  completely  driving  out  the  lead.  Auothej 
advantage  derived  from  the  addition  of  a  small  quantity  of  the  sulphate  of  copper  is 
that  mercury,  under  certain  conditions,  when  exposed  to  the  solution,  forms  a  minute 
amount  of  copper-amalgam^  which  causes  the  metal  to  act  with  a  somewhat  greater 
intensity  in  the  decomposition  of  the  silver  sulphide  than  when  perfectly  pure.  Iron, 
as  a  reducing  agent,  in  the  pan  process,  probably  plays  an  important  part  in  bringing 
about  the  favorable  results  obtained.  This  may  occur  in  three  ways:  First,  it  aids,  in 
a  great  measure,  the  decomposition  of  the  chloride  of  silver ;  secondly,  it  reduces  the 
calomel  formed  during  the  operation ;  the  chlorine,  combining  with  the  iron,  goes  into 
solution,  and  the  heavy  metal  is  liberated.  In  this  way  it  not  only  prevents  a  chemical 
loss  of  mercury  but  also  serves  to  keep  the  surface  of  that  metal  bright  and  clean, 
which  otherwise  might  be  coated  with  a  thin  film  of  sub-chloride,  which  would 
greatly  destroy  its  activity ;  thirdly,  it  undoubtedly  assists  directly  in  the  amalgama- 

soluble  salts  by  filtration,  a  test  with  chloride  of  barium  precipitates  sulphate  of  ba- 
ryta equivalent  in  quantity  to  the  sulphur  which  has  become  acidified. 

Whatever  may  be  the  case  in  the  patio  process,  it  seems  to  me  that  Bowring's  theory 
does  not  agree  with  the  facts  of  the  pan  process.  In  this  case,  the  ores  of  chloride  of 
silver  are  considered  the  easiest  of  reduction ;  and  the  best  method  hitherto  discovered 
for  the  treatment  of  refractory  ores  involves  their  chlorination  preparatory  to  amal- 
gamation. But  the  notion  that  the  pan  reactions  are  the  same  as  those  of  the  x)atio, 
though  quite  common,  is  not  necessarily  true.  One  great  difference  is  in  the  amount 
of  exposure  to  the  air,  and  this  alone  would  be  sufficient  to  account  for  the  presence  of 
oxychloride  of  copper  in  the  patio  and  not  in  the  pan. — B.  W.  R. 
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tioiif  Tirhere  the  two  metals  are  broDght  into  close  contact  with  the  easily  redncible 
Bulphurets.  The  successful  and  continued  operations  in  Washoe^  without  the  aid  of 
any  other  chemical  agents,  sufficiently  prove  this  statement.  The  experiments  already 
cited  in  treating  argentite  and  iron  filings  with  mercury  confirm  the  fact.  Humboldt, 
in  speaking  of  the  amalgamation  problem  in  Mexico,  di'aws  attention  to  this  point  and 
remarks  upon  the  rapidity  with  which  amalgamation  was  secured  when  the  two 
metals  W^e  triturated  together  with  argentite.  This  action  of  iron  is  obtained  not 
only  from  the  constant  agitation  maintained,  which  brings  the  pulp  and  metal  in  con- 
tact with  the  sides  and  bottom  of  the  pan,  but  also  from  the  amount  of  iron  disssem- 
inated,  in  a  fine  condition,  through  the  ore,  produced  by  the  wear  of  the  stamps,  shoes, 
and  dies. 

This  consumption  of  metal  from  the  batteries  and  pans  varies  very  much  in  the  dif- 
ferent mills,  depending  partly  upon  the  details  of  construction  and  grinding  effects  of 
the  pans  and  partly  upon  the  hardness  of  the  castings  employed.  The  foUowing  figures 
from  two  mills  serve  to  show  the  quantity  of  iron  reaching  the  pulp  from  this  source, 
per  ton  of  ore  worked.  The  quantity  of  ore  treated  is  sufficiently  large  to  afford  a  very 
fair  estimate  of  the  metal  consumed : 


Tons  of  ore  worked. 

Loss  of  iron  in  batteries. 
(Pounds  per  ton  of  ore.) 

Loss  of  iron  in  pans. 
(Pounds  per  ton  of  ore.) 

Total. 

14,000 
12,236 

2.78 
2.10 

9.42 
7.14 

12.20 
9.24 

The  fine  iron  coming  to  the  ore  in  this  way  is  very  considerable  in  proportion  to  the 
other  minerals  present.  If  ten  pounds  per  ton  are  added  from  this  source  it  is  equal 
to  one-half  of  one  per  cent.  In  the  Kentuck  ore,  of  which  an  analysis  has  been  given, 
there  is,  including  the  iron  from  the  batteries,  less  than  2^  per  cent,  of  ore-bearing 
minerals  present. 

Mercury  and  iron,  under  the  proper  conditions,  nndonbtedly  are  the  principal  agents 
in  the  extraction  of  the  precious  metals  by  the  Washoe  method.  The  results  depend, 
however,  in  a  great  measure,  upon  the  mechanical  treatments  employed  to  reduce  the 
oro  to  an  exceedingly  fine  state  of  division,  and  to  maintain,  with  the  proper  degree  of 
consistency,  a  constant  agitation  of  the  entire  mass ;  the  essential  conditions  of  the 
amalgamation  being  that  the  mercury  should  be  thoroughly  incorporated  in  the  pulp, 
and  every  particle  of  the  reducible  minerals  brought  in  direct  contact  and  triturated 
with  the  metal,  in  the  manner  so  well  accomplished  by  the  friction  and  grinding  action 
of  the  pan.  The  mercury  should  also  at  all  times  retain  a  bright,  clean  surface,  free 
from  any  film  of  metallic  salts,  such  as  sub-chloride  of  mercury  or  sulphate  of  lead, 
and  any  coating  of  oil  or  grease.  The  slightest  tarnish  appears  to  retard  very  greatly 
the  activity  of  the  metal.  The  iron  seems  to  act  as  an  electro-chemical  agent ;  the 
immediate  contact  of  the  two  metals,  aided  by  heat  and  friction,  causing  a  local  electric 
current,  which  renders  the  amalgamating  energy  of  the  mercury  much  more  intense. 
Mercury,  when  perfectly  pure,  does  not  apparently  possess  to  so  ^eat  an  extent  the 
power  of  taking  up  other  metals,  or  of  decomposing  mineral  combinations,  as  when  it 
holds  a  minute  quantity  of  some  foreign  metal  in  solution.  The  experience  among 
amalgamators  in  Mexico  is  that  the  yield  of  ^old  is  increased  by  the  presence  of 
silver;  also,  that  the  latter  metal  is  extracted  with  greater  facility  if  a  considerable 
proportion  of  the  amalgam  is  already  present.  This  opinion  is  held  by  most  mill-men 
m  Washoe. 

It  is  stated  by  some  writers  upon  the  question  that  silver  is  absorbed  with  increased 
activity  when  copper  is  employed,  and  as  the  former  is  amalgamated  the  latter  will  be 
expelled.  Both  iron  and  copper  cause  the  formation  of  copper-amalgam.  On  the 
other  hand,  sulphate  of  copper  exhibits  a  tendency  to  drive  out  lead.  Karsten  men- 
tions the  property  of  this  salt  to  purify  the  mercury  from  both  zinc  and  antimony. 
Any  one  who  has  witnessed  the  intensity  which  sodium-amalgam  exerts  cannot  fail  to 
have  been  impressed  with  the  rapidity  with  which  it  attacks  gold,  silver,  and  silver 
compounds ;  yet  its  application  in  Washoe,  in  practical  operations,  did  not  give  such 
results  as  would  warrant  its  general  introduction  in  the  process. 

Although  the  presence  of  a  small  quantity  of  several  metallic  bodies  enhances  the 
amalgamating  energy  of  the  mercury,  yet  a  slight  excess  "  sickens  "  it ;  that  is,  it  loses 
its  fluidity  and  becomes  dull  and  inactive.  The  peculiar  phenomena  attending  the 
mercury,  by  which  both  electro-positive  and  electro-negative  metals  are  absorbed,  and 
the  eflects  which  they  produce  in  increasing  or  neutralizing  its  action,  are  very  little 
understood. 

The  loss  in  quicksilver  during  the  operation  arises  from  two  sources;  the  one  me- 
chanical, the  other  chemical.    The  former  depends  largely  upon  the  manner  in  which 
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the  final  washing  from  the  pulp  is  conducted ;  the  separation  being  more  or  less  per- 
fect according  to  the  skill  and  care  with  which  it  is  executed.  A  considerable  quan- 
tity of  the  metal,  however,  is  so  cut  up  and  ground  to  such  a  fine  state  of  division  that 
it  is  impossible  to  save  it.  The  chemical  loss  is  occasioned  by  the  formation  of  the 
chlorides  of  mercury,  which  escape  with  the  tailings. 

In  the  patio  the  chemical  loss  is  frequently  very  considerable ;  the  amounts  of  com- 
mon salt  and  magistral  employed  are  large,  while,  at  the  same  time,  there  is  no  reduc- 
ing agent  present  to  act  upon  the  calomel  formed,  as  is  the  case  in  the  pan.  In  the 
patio  the  loss  is  said  to  increase  in  proportion  to  the  richness  of  the  ore  in  the  sulphur- 
ets  of  silver,  owing  to  the  fact  that  for  every  atom  of  chloride  of  silver  reduced  by  the 
mercury  a  corresponding  atom  of  the  latter  metal  is  consumed  as  sub-chloride. 

In  the  Washoe  process  the  chemical  loss  would  seem  to  be  small  in  proportion  to  the 
entire  consumption.  This  is  probably  due  to  the  beneficial  effects  or  the  iron,  which 
combines  with  the  chlorine  of  the  calomel,  setting  the  quicksilver  free. 

The  more  the  metal  is  ground  the  more  it  must  be  cut  up,  and  the  greater  the  diffi- 
culty in- recovering  it.  Now,  if  the  consumption  of  iron  is  assumed  to  measure  the 
grinding  efiect  exerted  by  the  pan,  the  relation  between  the  loss  of  mercury  and  that 
of  iron  snould  be,  in  a  certain  degree,  proportional. 

The  following  table,  compiled  from  the  results  of  several  mills,  furnishes  some  inter- 
esting details  in  regard  to  the  loss  of  mercury : 

Part  1  shows  that  the  loss  of  mercury  is  independent  of  the  consumption  of  chemical 
agents. 

Part  2  shows  that  the  loss  of  mercury  is,  in  some  measure,  dependent  upon  the  con- 
sumption of  the  iron  of  the  pan. 


1. 

2. 

Tons  of  ore. 

Ponnds  per  ton  of  ore. 

Ponndfl  per  ton  of  ore. 

Salt 

Sulphate    of 
copper. 

Solpharicacid. 

Mercury. 

•    Iron. 

Mercnry. 

5,400 
8.605 
4,713 
35,000 
7,523 

0.33 
1.74 
1.52 
3.00 
1.38 

0.18 
0.31 

1.54 
1,39 
1.34 
1.3,1 
.79 

9.42 
9.79 
9.39 
7.50 
7.14 

L54 

6.23** 

9.00 

1.3d 
1.38 

1.33 

1.00 

The  following  is  the  result  of  an  analysis  of  some  artificial  crystals  of  Washoe  amal- 
gam : 

Mercury 75.04 

Silver 24.18 

Gold 77 

They  have  the  composition,  very  closely,  of  three  atoms  of  mercury  to  one  of  silver. 

From  the  foregoing  considerations  of  the  principal  features  of  the  Washoe  process  it 
appears — 

That  the  ore  consists  chiefly  of  native  gold,  native  silver,  and  argentiferous  snl- 
phurets,  associated  with  varying  proportions  of  blende  and  galena. 

That  the  action  of  chloride  of  sodium  and  sulphate  of  copper  in  the  pan  produces 
chloride  of  copper. 

That  the  presence  of  metallic  iron  necessarily  causes  the  formation  of  the  sub-chlo- 
ride of  copper. 

That  both  the  chlorides  of  copper  assist  in  the  reduction  of  the  ore  by  chloridizing 
the  sulphurct^  of  silver,  and  in  decomposing  the  sulphurets  of  lead  and  zinc. 

That  sulphate  of  copper  enhances  the  amalgamating  energy  of  mercury,  by  causing 
the  formation  of  a  small  quantity  of  copper-amalgam.    It  also  tends  to  expel  the  lead. 

That  notwithstanding  the  importance  of  chemical  agents,  as  above  indicated,  the 
quantities  added  to  the  pulp,  in  the  ordinary  practice  of  Washoe  mills,  are  too  small  to 
efiect  any  very  beneficial  results. 

That  mercury  and  iron,  aided  by  heat  and  friction,  are  the  principal  agents  in  the 
extraction  of  the  precious  metals  by  the  Washoe  process. 

That  the  essential  conditions  in  the  amalgamation  of  the  gold  and  silver  are  that  the 
mercury  be  kept  perfectly  brif^ht  and  pure,  m  order  to  produce  a  direct  contact  of  that 
metal  with  the  iron  and  sulphide  of  silver. 

That  the  consumption  of  mercury  in  the  Washoe  process  may  be  considered  chiefly 
a  mechanical^  and,  only  to  a  Umited  extent,  a  chemical  loss. 
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The  Wdshoe  process  in  Otcyhee,  Idaho. — ^I  am  indebted  to  Mr.  John  M. 
Adams,  the  superintendent  of  the  O wj^hee  and  other  mills  at  Silon  City, 
Idaho,  for  interesting  notes  upon  certain  details  of  the  pan  process  as 
practiced  by  him. 

The.  chemicals  employed  for  different  purposes  connected  with  the 
amalgamation  are  salt,  sulphate  of  copper,  sulphate  of  iron,  sal  am- 
moniac, sulphuric  acid,  potash,  gum  catechu  and  cyanide  of  potassium, 
of  which  sal  ammoniac  and  sulphate  of  iron  are  used  by  some  mill-men 
of  the  district,  but  not  by  Mr.  Adams.  Chemical  action  is  also  due  to 
the  quicksilver,  the  iron  pans,  the  friction  of  the  grinding  surfaces,  and 
the  heat  given  by  the  introduction  of  steam. 

The  exact  effect  of  some  of  the  chemicals  is  a  moot  question.  Mr. 
Adams,  whose  scientific  training  and  practical  experience  entitle  his 
opinion  to  great  respect,  speaks  substantially  as  follows  concerning  the 
subject,  as  connected  with  the  Owyhee  ores. 

He  does  not  think  that  salt  alone  chloridizes  the  ore  in  the  pans, 
though  it  exercises  a  stimulating  effect  of  some  kind  upon  the  amalgama- 
tion, as  he  has  proved  to  his  own  satisfaction  by  working  different 
charges  of  the  same  ore  with  nothing  but  quicksilver,  and  with  nothing 
but  salt  and  quicksilver.  He  finds,  however,  that  the  effect,  though 
decidedly  beneficial,  is  not  very  strong.  I  am  inclined  to  infer  from 
these  observations  that  the  salt  does  decompose,  and  therefore  chloridize, 
certain  minerals  in  the  ore,  possibly  blende  and  galena,  and  that  these 
minerals  are  minor  elements  of  the  ore. 

Sulphate  of  copper,  when  added  alone  to  the  quicksilver  in  the  pan, 
assists  the  amalgamation.  This  Mr.  Adams  explains  as  follows:  the  sul- 
phate of  copper  is  decomposed  in  contact  with  the  iron  of  the  pan,  form- 
ing sulphate  of  iron  and  metallic  copper  ;  the  latter  continues  the  de- 
composition of  already  partially  decomposed  silver  sulphurets  in  the  ore. 
But  this  effect  does  not  amount  to  a  complete  reduction  of  the  silver 
sulphurets ;  which,  indeed,  cannot  be  accomplished  with  either  salt  or 
sulphate  of  copper  alone. 

These  two  chemicals  together,  however,  give  rise  to  a  strong  reducing 
agent,  the  sub-chloride  of  copper.  Mr.  Adams  finds  that  this  substance, 
employed  in  the  proper  proportion  and  for  a  sufficient  time,  will  entirely 
reduce  any  of  the  minerals  of  silver,  except  those  containing  antimony, 
which  salt  and  sulphate  of  copper,  even  employed  together,  fail  to 
attack. 

Any  effect  from  sulphate  of  iron  or  sal-ammoniac  he  has  failed  to 
discover.  Sulphuric  acid  will,  to  a  certain  extent,  decompose  sulphides 
of  iron  and  copper,  thus  freeing  some  gold ;  and  it  attacks  in  a  similar 
manner  argentiferous  compounds  of  iron,  lead,  and  copper  which  do  not 
contain  antimony.  Moreover,  if  kerosene,  tar,  or  machine-grease,  gets 
into  the  pan  with  the  pulp,  sulphuric  acid  will  destroy  it,  and  thus  pre- 
vent the  contamination  of  the  quicksilver,  which  is  detrimental  to  amal- 
gamation. This  acid  also  serves  to  keep  clean  the  surface  of  the  iron  of 
the  pan,  which  is  thus  enabled  to  exert  continuously  the  reducing 
action. 

Frequently  tallow,  grease,  and  Ccandle-ends  are  brought  in  the  ore  from 
the  mines,  and  pass  into  the  pulp,  where,  if  not  counteracted,  they  will 
coat  the  mercury.  The  use  of  potash  in  the  pan  destroys  the  grease, 
and  frequently,  in  drawing  a  charge  into  the  settler,  a  thick  scum,  like 
soft-soap,  will  be  seen  floating  on  the  surface  of  the  liquid,  while  the 
quicksilver  comes  out  perfectly  clean  and  as  bright  as  a  mirror. 

Cyanide  of  potassium  has  a  beneficial  effect  in  the  pan ;  but  its  use  in 
adequate  quantity  is  too  expensive  at  present  prices.    It  may  be  em- 
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ployed  with  advantage,  however,  to  clean  the  qnicksilver,  or  to  collect 
it  when  floured  or  granulated.-  Gum  catechu  also  is  a  cleansing  agent. 

The  mill  process  at  Owyhee  is  essentially  the  Washoe  process.  In  the 
Owyhee  mill  the  ore  is  broken  in  a  Blake  crusher,  and  delivered  to  the 
stamp-batteries,  where  it  is  pulverized  with  water,  and  discharged 
though  screens,  having  144  holes  per  square  inch,  into  tanks.  In  these 
the  pulp  settles,  and  the  water  passes  through  otner  settling-tanks  and 
out  of  the  mill  to  the  slime  reservoirs,  of  which  there  are  five.  In  these 
the  light  slimes  are  precipitated,  to  be  reconveyed  by  means  of  a  tram- 
way, bull- wheel,  rope,  and  car,  to  the  mill  for  further  treatment. 

The  pulp  is  taken  by  means  of  a  car  from  the  battery-tanks  to  the 
pans.  Here  it  is  mixed,  ground,  and  amalgamated  for  six  hours,  steam 
and  chemicals  being  employed  to  assist  the  process.  From  the  pans  the 
charge  passes  into  settlers,  thence  into  agitators,  thence  to  Hungerford 
concentrators  and  Evans's  riffles;  and  finally,  the  tailings  pass  over  a 
string  of  blanket-sluices.  The  average  yield  of  this  mill,  without  reck- 
oning the  results  of  the  reworking  of  the  slimes,  is  92  per  cent,  of  the 
fire  assay.  This  must  certainly  be  regarded  as  the  most  successful  ap- 
plication of  the  Washoe  process  in  the  country.  The  character  of  the 
ores  no  doubt  facilitates  their  economical  reduction ;  but  the  extraordin- 
ary efficiency  of  the  mill  is  certainly  due  in  large  part  to  well-constructed 
machinery  and  to  most  skillful  and  faithful  superintendence,  coupled 
with  constant  study  of  the  mechanical  and  metallurgical  proolems  in- 
volved. 

Those  who  find  in  the  supposed  imperfections  of  this  or  that  process 
an  excuse  for  heavy  losses  of  the  precious  metals  in  reducing  ores  would 
do  well  to  note  such  instances  as  this  and  profit  by  the  example. 

The  Washoe  process,  as  practiced  by  the  Meadow  Valley  Mining  Com- 
pany in  Ely  District,  Nevada,  is  described  in  the  article  upon  Lincoln 
County  in  this  repoit. 
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CHAPTER   XIV. 

CHLOEINATION. 

The  extraction  of  gold  by  cblorination  was  introduced  by  the  cele- 
brated metallurgist^  Plattner,  a  professor  in  the  School  of  Mines,  at  Frei- 
berg, Saxony.  It  is  practiced  in  a  few  localities  in  Silesia,  Hungary, 
Transylvania,  etc.,  and  is  acknowledged  to  be  the  most  complete  method 
of  gold  extraction  on  a  large  scale.  It  was  first  introduced  in  this  coun- 
try, thirteen  years  ago,  by  G.  W.  Deetken,  of  Grass  Valley,  California, 
a  skillful  metallurgist,  who  has  added  some  mechanical  improvements  to 
the  process,  and  successfully  overcome  many  difficulties  arising  in  its 
locjil  application.  In  the  present  chapter  a  general  outline  of  the  method 
will  be  given.  For  more  detailed  information  recourse  may  be  had  to 
the  work  of  Mr.  Guido  Kustel  on  Concentration  and  Cblorination,  pub- 
lished in  1868  at  San  Francisco ;  and  for  later  improvements  and  partic- 
ulars not  contained  in  that  work,  to  Mr.  Deetken  himself,  who  still 
resides  in  Grass  Valley,  and  may  be  considered  the  best  authority  on 
the  subject. 

The  principle  involved  is  the  transformation  of  metallic  gold,  by  means 
of  chlorine  gas,  into  soluble  chloiide  of  gold,  (the  atirum  potabile  of  the 
alchemists,)  which  can  be  dissolved  in  cold  water,  and  precipitated  in 
the  metallic  state  by  sulphate  of  iron,  or  as  sulphide  of  gold  by  sul- 
phureted  hydrogen  gas.  This  precipitate  may  then  be  filtered,  dried, 
and  melted  with  suitable  fluxes,  to  obtain  a  regulus  of  malleable  gold. 

From  this  brief  statement,  it  follows  that  the  following  conditions  are 
necessary  to  the  success  of  the  process : 

1.  The  gold  in  the  material  subjected  to  the  chlorine  •  must  be  in  a 
metallic  state,  and  accessible  to  the  gas. 

2.  There  must  be  no  other  substances  in  the  charge  which  will  unite 
with  free  chlorine,  since  this  would  occasion  a  great  waste  of  gas,  and  a 
failure  in  the  desired  separation  of  gold  from  other  metals. 

3.  There  must  be  nothing  in  the  chlorine  employed  which  will  attack 
and  render  soluble  other  metals  or  bases;  since  this  would  render  the 
subsequent  solution  and  precipitate  impure. 

4.  There  must  be  no  reaction  in  the  mass  treated  with  chlorine  which 
will  prematurely  precipitate  the  gold  before  the  final  solution  is  obtained 
and  drawn  off. 

5.  In  a  word,  it  is  required  that  all  the  gold,  and,  if  possible,  nothing 
else,  shall  be  obtained  in  the  final  solution.  Precipitation  ana  melting 
then  present  no  special  difficulties. 

The  process  naturally  divides  itself,  therefore,  into  the  preparation  of 
the  ore  for  the  action  of  chlorine  j  the  preparation  of  the  chlorine  5  the 
cblorination  proper ;  and  the  lixiviation,  precipitation,  and  melting. 

PEELIMINAEY  TREATMENT  OF  THE  OEE. 

Ores,  consisting  of  quartz  and  free  gold,  without  admixture  of  other 
earths  or  sulphurets,  require  no  further  preliminary  treatment  than 
reduction  to  powder.  As  the  material  subjected  to  cblorination  has 
almost  invariably  been  concentrated  mechanically  beforehand,  no  appa- 

n.  Ex,  10 27 


418     MINING   STATISTICS   WEST  OP   THE   BOCKY  MOUNTAINS. 

ratus  for  crushing  or  concentration  is  usually  connected  with  chlorina- 
tiou  works.  In  this  account  it  will  be  assumed  that  the  raw  ore  has  in 
all  cases  been  finely  pulverized. 

Ores  containing  sulphureta  or  arseniurets  are  prepared  by  roastiug. 
That  this  class  must  comprise  most  of  the  ores  treated  by  chloriuation 
is  evident  when  it  is  considered  that  the  presence  of  these  compounds 
is  the  chief  obsta<*le  to  successful  amalgamation,  and  that  the  concen- 
tration of  the  tailings  from  amalgamating  mills  is  practically  a  collection 
of  the  sulphuret«  and  arseniiurets  which  they  contain. 

The  object  of  roasting  is  to  convert  the  base  metals  into  oxides  that 
will  not  unite  with  the  chlorine,  and  to  leave  the  gold  in  a  condition 
suitable  for  its  chloriuation.  The  latter  object  may  be  defeated  by  one 
of  three  causes.  The  gold  in  the  ore  may  be  in  coarse  particles,  which 
chloridize  too  slowly  for  practical  economy.  For  this  reason,  ore  con- 
taining coarse  gold  is  not  treated  by  the  chloriuation  process.  Again, 
the  gold  may  be  alloyed  with  silver,  the  chloride  of  which  is  insoluble, 
and  may  form  a  coating  upon  the  particles,  preventing  the  complete 
chloriuation  of  the  gold.  KUstel  thinks  that  gold  of  very  low  fineness, 
containing  from  40  to  50  per  cent,  of  silver,  will  probably  resist  the 
chloriuation,  unless  it  is  in  the  finest  state  of  pnlveiization.  In  8uch  a 
case,  as  indeed  wherever  there  is  silver  to  be  extracted,  some  modifica- 
tion of  the  Plattner  process,  such  as  the  lixiviation  with  chlorinated 
brine,  must  be  employed.  This  will  be  alluded  to  hereafter.  Finely, 
it  is  possible,  though  perhaps  not  demonstrated  as  yet,  that  other  sub- 
stances, such  as  oxide  of  iron,  for  example,  may  coat  the  gold  and  hin- 
der the  action  of  the  chlorine.  This  evil  (if  it  exists)  is  remedied  bj 
an  addition  of  salt  in  roasting.  I  speak  with  some  doubt  on  this 
point,  though  the  efficacy  of  the  use  of  salt  in  roasting  some  ores  for 
chloriuation  is  undoubted.  But  the  nature  of  this  benefit  may  be  other- 
wise explained  than  by  supposing  it  to  consist  in  the  removal  of  a  coa^ 
ing  from  the  gold.  If  the  latter  were  the  case,  then,  it  seems  to  me, 
salt  would  always  be  necessary  in  the  preliminary  roasting ;  but  this  is 
not  the  case.  Experiments  in  Colorado  (see  page  346  of  my  last  report) 
have  indicated  that  a  coating  is  left  upon  gold  in  the  roasting  of  auriferoas 
sulphurets,  that  it  is  probably  oxide  of  iron,  and  that  it  may  be  removed 
by  the  addition  of  salt  toward  the  end  of  the  roasting;*  but  while 
this  coating  may  be  sufficient  to  prevent  close  contact  of  gold  and  quick- 
silver, and  so  hinder  amalgamation,  it  does  not  necessarily  follow  that 
it  will  prevent  the  action  of  chlorine  gas. 

Turning  to  consider  the  first  object  of  roasting,  the  oxidation  of  the 
base  metals,  we  find  that  it  must  be  conducted  with  great  skill  and  care 
to  insure  the  success  of  the  subsequent  chloriuation.    The  following 

*  Of  the  beneficial  effect  of  salt  m  the  roasting  of  anriferons  ores,  preliniinarr  to 
amalgamation^  I  entertain  little  doubt.  The  expenments  in  Colorado,  here  referred  to, 
were  those  of  Mr.  Brtickner,  with  his  roasting-cylinders.  They  are,  perhaps,  corrobo- 
rated by  the  nnexpected  reanlts  of  the  first  Stetefeldt  fhmaoe,  erected  at  the  Twin 
Biver  Mill,  Nye  County,  Nevada,  and  tested  upon  silver  ores.    It  was  foond  that  the 

Eau  amalgamation  of  the  roasted  ore  yielded  a  small  percentage  of  gold  in  the  silver 
uUion,  which  had  not  been  the  case  when  ordinary  reverberatories  were  need.  In 
this  case,  however,  salt  was  employed  in  the  reverberatories  as  well  as  in  the  Stetefeldt 
furnace ;  and  the  only  explanation  I  can  at  present  suggest  for  the  difference  in  results 
is,  that  the  finely  pulverized  condition  of  the  ore  in  the  latter,  and  the  complete  access 
aiifordcd  the  chloridization  agents  to  each  particle,  effect  a  complete  chloridizing,  and 
allow  an  action  upon  fine  particles  of  gold  not  secured  in  the  ruder  reverberatory  pro- 
cess. The  reverberatories  used  in  chloriuation  works,  however,  differ  fh)m  thoee  in  or- 
dinary silver-mills,  and  the  roasting  is  more  careful  and  thorough.  In  this  caae,  salt 
added  in  the  late  stages  of  the  process  may  be  more  likely  to  act  upon  the  supposed  coat- 
ing  of  the  gold.  But  its  trae  function  under  such  circumstances  is,  I  think,  in  its 
action,  upon  magnesia,  lead,  and  perhaps  lime. 
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conditions  are  involved,  together  with  others,  less  important,  or  less 
peculiarly  characteristic  of  this  process: 

1.  In  all  roasting  operations  a  high  initial  temperatare  is  likely  to 
cause  a  sintering  of  the  salphurets,  and  a  formation  of  matte,  which 
cannot  be  oxidii^  without  a  new  pulverization.  This  evil  is  particu- 
larly to  be  dreaded  when  galena  is  present.  A  low  heat  and  diligent 
stirring  are  therefore  required  at  the  beginning  of  the  process. 

2.  Under  these  conditions,  the  sulphur  of  the  sulphurets  is  set  free, 
combining  with  the  oxygen  of  the  air  to  sulphurous  acid,  which  escapes 
in  gaseous  form,  and  to  sulphuric  acid,  which  unites  with  the  oxidized 
metals  (especially  iron)  to  form  sulphates. 

3.  The  sulphate  of  iron  (protoxide)  is,  as  has  been  already  remarked, 
a  precipitant  of  gold  from  its  chloride  solution.  Hence  its  presence  in 
the  roasted  ore  will  defeat  the  object  of  chlorination  and  lixiviation ; 
and  it  is  therefore  necessary  to  destroy  the  sulphates.  This  is  accom- 
plished by  gradually  increasing  the  temperature  until  a  point  is  reached 
at  which  these  combinations  are  dissociated.  The  formation  and  sub- 
sequent decomposition  in  the  charge  of  arseniates  is  governed  by  simi- 
lar laws. 

4.  Lime  and  magnesia,  as  well  as  lead,  exert  an  unfavorable  influence 
on  the  chlorination,  after  roasting.  For  some  time  after  the  process  had 
b^n  successfully  employed  in  Grass  Valley,  the  concentrated  sulphurets 
from  tbe  Eureka  mine,  in  that  district,  presented  a  mysterious  obstacle 
to  its  application.  Chlorine  was  absorbed  by  them  after  roasting ;  but 
it  seemed  to  be  wasted  upon  some  other  substance  than  the  gold.  Yet 
the  oxidation  in  the  furnaces  appeared  to  be  reasonably  complete.  Mr. 
Deetken,  who  was  called  into  consultation,  succeeded  in  overcoming  the 
difficulty,  and  became  the  manager  of  the  chlorination  works  of  the  com- 
pany. According  to  his  exx)eriments,  it  seems  probable  that  lime,  mag- 
nesia, (and  lead  oxide?)  are  attacked  by  the  chlorine,  forming  hypochlo- 
rites, or  oxychlorides  and  chlorides,  after  the  manner  of  alkalies.  Mag- 
nesia, at  least,  undoubtedly  shares  with  the  alkaline  bases  this  property 
of  combining  with  chlorine.  The  indifference  of  the  ordinary  metallic 
oxides  may,  perhaps,  be  less  complete  than  has  been  usually  supposed. 
In  the  case  of  the  Eureka  sulphurets  the  troublesome  constituent  ap- 
pears to  have  been  magnesia  from  the  gangue  or  country  rock.  The 
cure  was  the  addition  of  salt  toward  the  close  of  the  roasting,  and  at  high 
temperature,  by  which  means  the  magnesia  (sulphate  f)  appears  to  have 
been  chloridized. 

5.  The  presence  of  any  soluble  metallic  salts,  is.  injurious,  siuce  they 
at  once  react  upon  the  oxide  of  iron,  and  the  latter  precipitates  the  gold 
from  it«  solution  before  lixiviation. 

6.  Chemists  understand  that  metallic  oxides,,  which  do  not  rea<lil3',  or 
do  not  at  all,  react  with  chlorine  to  form  chlorides,  may  decouii>o8e 
readily  with  hydrochloric  acid,  since  the  latter  contains  hydrogen,  which 
satisfies  the  oxygen  of  the  base.  To  explain  the  matter  rudely,  (and 
according  to  the  old-school  formulas  which  are  still  current  among  me- 
tallurgist«,)  the  equation  B  O-fCl =E  Cl+0  represents  a  reaction  which 
practically  does  not  take  place,  the  affinity  of  the  metal  for  chlorine  not 
being  sufficient  to  expel  £ree  oxygen.  But  in  the  reaction  expressed  by 
B  0+ H  C1=B  Cl+H  O,  the  affinity  of  the  metal  for  chlorine  is  reenlbrced 
by  that  of  hydrogen  for  oxygen,  and  the  formation  of  a  metallic  chlo- 
ride and  of  water  simultaneously  occurs.  But  this  formation  of  aiiy 
other  soluble  chloride  than  that  of  gold  is  to  be  avoided,  because  it 
leads,  as  I  have  indicated,  to  a  premature  precipitation  of  gold.    Hence, 
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the  chlorine  gas  employed  in  this  process  must  be  carefully  freed  from 
muriatic  acid. 

7.  Muriatic  or  hydrochloric  acid  acts  injuriously  in  another  way, 
namely,  when  by  reason  of  incomplete  roasting  the  charge  coutains 
metallic  sulphurets.  Decomposing  these,  the  acid  produces  chlorides, 
setting  free  sulphureted  hydrogen  gas,  which  is  a  precipitant  of  gold 
from  its  chloride  solution. 

8.  The  free  chlorine  is  both  annoying  and  destructive  of  health. 
Care  should  therefore  be  taken  to  ventilate  the  works  thoroughly  and 
to  protect  the  workmen  as  much  as  possible  against  the  inhalation  of 
the  gas. 

Tlie  roasting  is  performed,  as  I  have  said,  in  a  reverberatory  furnace. 
This  kind  of  furnace  derives  its  name  from  the  fact  that  the  ore  treated 
in  it  lies  upon  a  hearth,  over  which  is  a  low  arched  roof;  and  the  flame 
from  the  fuel  in  the  tire-place  at  one  end,  passing  over  a  dividing  wall 
called  the  fire-bridge,  "reverberates"  along  the  roof,  and  is  reflected 
upon  the  charge.  In  a  muffle-furnace  the  flame  is  not  allowed  to  come 
in  conta^jt  with  the  ore,  but  surrounds  and  heats  the  muffle  or  small  oven 
containing  the  latter,  while  the  actual  oxidation  is  effected  by  fresh  air 
introduced  from  outside.  Naturally  there  is  a  loss  of  heat  in  this  form, 
and  the  reverberatory,  which  gives  in  the  case  now  under  discussion 
equally  satisfactory  results,  is  preferred  on  account  of  the  saving  .of 
fuel.  The  Gerstenhoferor  the  Stetefeldt  furnace  may  perhaps  hereatter 
be  applied  to  this  use  with  still  greater  economy. 

Kiistel  gives  several  examples,  with  descriptions  and  diagrams,  illns- 
trating  different  forms  of  reverberatories  employed.  They  may  be  class- 
ified as  single  and  double  furnaces.  The  latter  has  two  hearths,  one 
over  the  other ;  and  the  roasting  is  begun  upon  the  upper  and  finished 
upon  the  lower  hearth.  The  furnace  erected  by  Mr.  Deetkeu  at  the  Eu- 
reka works,  which  appears  to  be  one  of  the  best  forms,  has  the  lower 
hearth  placed,  not  immediately  under  the  upper,  but  in  continuation  ot 
it,  on  a  level  7  feet  10  inches  lower.  The  two  are  connected  by  a 
step-flue.  The  upper  hearth  is  6  feet  wide  by  39  long^  and  has  six 
working-doors  on  each  side.  Through  these  the  charge  is  stirred  and 
pushed  along,  as  desulphurization  advances.  The  lower  hearth,  imme- 
diately next  the  fire-place,  is  much  shorter.  Here  the  final  roasting 
takes  place,  with  the  addition  of  salt.  A  draught  through  the  whole  is 
maintained  by  means  of  a  chimney  25  feet  high  and  28  inches  square  in 
the  clear.  Mr.  KiiStel  says  of  this  furnace  that  it  requires  more  room 
than  the  ordinary  double  furnace,  but  the  work  of  stirring  is  less  tire- 
some, since  the  roaster  is  not  obliged  to  step  constantly  up  and  down. 
Another  advantage  is  the  extent  of  the  upper  hearth,  which  receives 
nine  tons  of  ore  without  difficulty,  whereas  the  charging  of  a  furnace 
two  (or  even  three  or  four)  stories  high  is  troublesome  if  not  favored 
by  sloping  ground.  It  takes  about  twenty  hours  to  finish  the  roasting 
of  a  charge  of  2,000  pounds  of  sulphurets ;  but  by  employing  a  large  and 
long  furnace,  such  as  is  here  described,  over  ten  tons  can  be  treated 
continuously,  the  latest  charge  receiving  its  preliminary  while  the  earli- 
est receives  its  final  roasting.  The  capacity  of  such  a  furnace  appears 
from  the  following  brief  description  of  the  process^  nearly  as  given  by 
Mr.  KusteL 

The  heat"  in  the  lower  hearth  is  always  kept  bright.  One  ton  is 
roasted  below,  and  about  nine  tons  are  spread  on  the  upper  long  hearth. 
Two  roasters  are  constantly  at  work,  mainly  at  the  separate  hearths, 
but  together,  when  required,  at  either.  The  ore  on  the  upper  hearth  is 
pushed  along  as  the  pi*ocess  proceeds,  until  it  arrives  at  the  flue  leading 
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down  to  the  lower  hearth .♦  At  this  point  it  contains  oxides  and  sul- 
phates, with  a  small  portion  of  undecomposed  sulphurets.  The  previ- 
ous charge  on  the  lower  hearth  having  been  withdrawn,  the  charge 
nearest  the  flue  (one  ton)  is  pushed  down  and  spread  upon  the  lower 
hearth.  Here  at  a  lively  heat,  and  with  active  stirring  at  intervals,  the 
base  metals  are  converted  into  oxides  in  about  eight  hours,  and  the 
charge  is  finally  withdrawn  into  an  iron  car.  As  soon  as  a  charge  is 
drawn  into  the  lower  hearth,  the  following  charges  are  moved  forward 
in  succession,  and  space  is  thus  left  nearest  the  chimney,  at  the  remote 
end  of  the  upper  hearth  for  a  new  charge  of  one  ton  of  raw  sulphurets. 
The  capacity  of  the  furnace,  with  two  roasters  constantly  employed,  (or 
four  in  twenty-four  hours,  is  therefore  three  tons,  while  that  of  an  ordi- 
nary single  reverberatory,  employing  one  man,  (or  two  in  twenty-four 
hours,)  is  but  little  more  than  one  ton. 

The  roasted  ore  is  removed  in  the  iron  car  to  a  cooling  floor.  In  Mr. 
Deetken's  Eureka  Works  this  floor  is  in  front  of  the  furnace,  and  very 
near,  so  that  the  removal  can  be  effected  directly. 

PREPARATION  OF  THE  CHLORINE. 

The  chlorine  gas  is  prepared  from  peroxide  of  manganese,  salt,  and 
sulphuric  acid,  in  a  leaden  vessel.  The  proportions  for  a  charge  of  three 
tons  of  roasted  sulphurets  are  given  as  follows : 

Pounds. 

Peroxide  of  manganese,  (pulverized) 30 

Common  salt,  according  to  quality 30  to  40 

Sulphuric  acid,  66o  B 75 

Water -    , 45 

The  water,  salt,  and  manganese  are  introduced  first  into  the  generator, 
which  is  covered  with  a  curved  lid,  fitting  in  an  annular  water-joint. . 
Through  this  cover  two  lead  pipes  communicate  with  the  interior,  that 
is,  with  the  open  space  above  the  mixture.  One  is  a  safety-tube  or 
funnel-tube,  bent  twice  upon  itself  and  terminating  above  in  a  funnel, 
through  which  the  sulphuric  acid  is  introduced.  The  other  is  the  pipe 
conveying  the  chlorine  to  the  vat.  A  vertical  shaft  or  rod  through  the 
center  of  the  cover  carries  a  pair  of  arms,  with  teeth,  used  by  revolu- 
tion as  a  stiiTcr  of  the  charge. 

The  sulphuric  acid  is  introduced  in  successive  small  quantities,  as 
needed  to  maintain  a  lively  generation  of  gas.  The  formula  of  the  reaction 
is,  MnO2+NaCl+2SO3  =  MnOSO3+NaO8  03+Cl,  [or,  according  to 
modern  chemistry,  (NaCl)2+(H2(S04))2+Mn02=Mn(S04)+Na2(S04)+ 
(H2  0)2+Cl2.  See  Barker's  Chemistry,  par.  140.]  After  all  the  acid 
has  been  added,  when  the  action  flags,  it  may  be  stimulated  for  a 
while  by  a  moderate  fire  under  the  generator.  Instead  of  the  ingredients 
above  named,  the  chlorine  may  be  produced  from  one  part  peroxide  of 
manganese,  two  parts  muriatic  acid,  and  one  part  sulphuric  acid,  diluted 
with  one  part  water. 

The  gas  escaping  from  the  generator  is  purified  of  muriatic  acid  by 

*  Mr.  KUstel  saya  the  charge  is  exposed  to  the  preparatory  roasting  for  about  twen- 
ty-four hours  on  the  upper  hearth  ;  but  I  cannot  understand  how  this  can  be  the  case, 
since  the  rate  of  its  advance  depends  entirely  upon  the  removal  of  the  earlier  charges, 
and  this  is  regulated  by  the  final  roasting  on  the  lower  hearth.  With  regard  to  the 
latter,  he  says  (section  o9,  p.  250)  a  ton  can  be  drawn  out  every  eight  hours,  that  is, 
three  tons  in  twenty-four  hours.  As  the  charges  are  introduced  at  the  same  rate  on  the 
upper  hearth,  it  follows  that  if  the  upper  hearth  carries,  as  he  says,  nine  tons,  each  of 
them  must  remain  upon  it  9  X  H  =72  hours.  It  is  my  impression  that  ttie  quantity  of 
ore  on  the  upper  hearth  is  not  so  large  as  this. 
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"  washing  "  it  through  an  arrangement  almost  exactly  like  a  pneamatic 
trough,  by  which  it  passes  through  a  stratum  of  half  or  three-quarters  of 
an  inch  of  water.  This  absorbs  the  muriatic  acid,  and  a  proi>ortion  of 
the  clilorine,  (about  2J  volumes.)  Warm  water  takes  up  less  chlorine, 
a:id  even  a  saturated  solution  of  chlorine  will  still  absorb  muriatic  acid. 
From  the  purifier  the  :ga8  is  conducted  to  the  vats  or  tanks. 

CHLOBINATION  PROPER. 

After  the  roasted  ore  has  become  sufficiently  cool  it  is  dampened  with 
4  or  5  per  cent,  of  water,  which,  it  is  claimed,  facilitates  the  mechanical 
passage  and  the  chemical  activity  of  the  chlorine.  It  is  then  sifted  into 
the  chlorination  vat.  The  sieve  used  for  this  purpose  need  have  no 
more  than  7  to  8  meshes  per  linear  inch. 

The  European  authorities  say  that  the  vessels  used  for  chlorination 
must  not  be  of  wood  or  metal,  and  recommend  earthen  pots  or  bottles.^ 
This  is  troublesome  and  expensive,  compared  with  the  simple  treatment 
iu  vats  employed  in  this  country.  The  reason  fqr  the  usual  prohibition 
of  wood  has  been,  I  presume,  the  amount  of  gold  solution  which  it  would 
absorb ;  but  Mr.  Deetken  has  completely  overcome  this  evil  by  the  sim- 
ple expedient  of  coating  the  inside  with  equal  parts  of  pitch  and  tar. 
Thus,  instead  of  small  earthen  pots,  he  is  enabled  to  use  large  tanks, 
holding  several  tons  of  roasted  ore.  These  are  circular  in  form,  and 
possess  a  false  bottom,  about  1  inch  from  the  real  one.  Upon  the  false 
bottom,  which  consists  of  boards  placed  about  one-eighth  of  an  inch 
apart,  and  pierced  with  half-inch  holes  from  10  to  12  inches  apart,  is 
spread  a  layer  of  clean  quartz,  IJ^  to  2  inches  thick.  Any  other  indif- 
ferent rock  will  do,  but  not  a  rock  containing  magnesia  or  lime.  This 
first  layer  of  quartz  is  coarse ;  over  it  smaller  pieces  are  laid,  and  so  on, 
decreasing  in  size  till  a  layer  of  sand  covers  the  whole,  forming  thus  a 
filter  from  4  to  5  inches  thick.  This  filter  remains  in  the  vat.  Upon  it 
the  ore  is  sifted,  when  duly  prepared  for  chlorination,  and  the  cover  is 
put  on.  This  is  nearly  flat,  and  of  wood.  It  is  suspended  by  a  chain 
attached  to  its  center  from  above,  and  can  thus  be  swung  to  its  place 
promptly.  The  edge  all  around  is  luted  with  wheaten  dough.  A  small 
hole  in  the  cover  is  left  open,  to  allow  the  escape  of  air  and  to  serve  as 
a  means  of  observing  the  moment  when  the  chlorine  appears  on  the  top 
of  the  ore.  When  this  moment  arrives  the  whole  is  closed  and  plugged 
with  dough. 

Chlorine  is  now  conducted  into  the  ore  and  permitted  to  operate  from 
twelve  to  eighteen  hours.  Leakages  of  gas  fi-om  the  apparatus  may  be 
detected  by  the  odor,  and  by  the  formation  of  white  fumes  when  s^ 
proached  with  a  glass  rod  previously  dipped  in  ammonia. 

The  coarser  the  gold  the  longer  the  chlorination.  After,  as  a  maxi- 
mum, eighteen  hours,  the  cover  is  taken  off  and  water  is  introduced. 
Usually,  if  the  process  has  been  eft'ective,  free  chlorine  has  passed 
through  the  body  of  the  ore,  and  makes  its  appearance  as  a  green  gas 
on  the  surface.  When  the  gold  is  fine  this  may  take  place  after  twelve 
hours. 

LIXrVIATION  AND  PRECIPITATION. 

When  the  gas  appearing  on  the  surface  indicates  that  the  whole  mass 
is  permeated  with  chlorine,  the  cover  is  removed,  and  water  is  intro- 
duced until  the  surface  of  the  charge  is  covered.    Then  a  cock  at  the 

*  See  Crookes  and  Ruhrig's  Kerrs  MetoUurgy,  vol.  i,  p.  637. 
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bottom,  commanicating  with  the  space  nnder  the  false  floor,  is  opened, 
and  the  solution  is  drawn  off  and  conveyed  to  the  precipitation  vat. 
This  is  a  wooden  tub  or  cistern,  but  without  a  false  bottom.  Kilstel 
recommends  a  rectangular  form,  with  a  half-round,  somewhat  inclined 
bottom,  and  a  lining  of  sheet  lead.  The  precipitant  employed  is  a  sohi- 
tion  of  sulphate  of  the  protoxide  of  iron,  (copperas,  or  green  vitriol,) 
which  is  usually  prepared  fresh  at  the  works  from  wrought  iron  and 
sulphuric  acid.  This  part  of  the  process  is  so  simple  as  not  to  require 
detailed  description  here.  The  mixture  generally  remains  undisturbed 
over  night,  giving  the  gold  precipitate  an  opportunity  to  settle.  The 
supernatant  liquid  is  then  carefully  removed  by  tapping  the  tank  at 
successively  lower  levels,  until  little  is  left  with  the  precipitate.  The 
latter  is  dipped  out  with  care,  by  means  of  a  dipper  or  scoop,  into  a 
clean  porcelain  or  enameled  dish,  the  final  residuum  being  washed  out 
through  the  lowest  stop-cock  of  the  vat,  and  the  vat  is  cleansed  from 
adhering  particles  with  a  stream  of  water,  in  the  same  manner  as  pre- 
cipitates are  washed  upon  filters,  or  breakers  are  cleaned  of  adhering 
portions  of  precipitate  in  the  chemist's  laboratory. 

The  gold  obtained  is  in  the  form  of  a  brown  powder  or  "cement.''  This 
is  filtered  upon  paper,  and  subsequently  dried  in  an  iron  or  porcelain 
vessel.  Finally,  it  is  smelted  to  a  metallic  regulus  in  clay  crucibles,  a 
little  salt,  borax,  and  nitrate  of  potash  (saltpeter)  being  used  as  fluxes. 

Kilstel  gives  the  following  expense  of  the  cost  of  treatment,  for  a  ca- 
pacity of  three  tons  daily  from  a  double  furnace.  His  figures  refer  to 
Grass  Valley  in  1867,  since  which  time  some  items  of  expense  have  been 
reduced  in  that  locality.  The  results  obtained  in  this  table  are,  how- 
ever, in  my  opinion,  not  far  from  the  present  cost,  since  Mr.  Kilstel  has 
made  no  allowance  for  incidental  outlays,  which  are  inevitable.  1  have 
added  a  column,  giving  estimates  (of  less  authority)  for  the  same  items 
in  Arizona,  where  expenses  are  much  higher: 

California.        Arizona. 

Superintendence $6  00  $6  00 

Four  roasters,  at  $3  60 14  00  14  00 

Three  cords  of  wood,  at  $4 12  00  10  00 

Thirty  pounds  manganese,  at  6^  cents 1  87 J  3  00 

Forty  iK)unds  salt,  at  J  cent 30  5  00 

Seventy -five  pounds  sulphuric  acid,  at  2  J  cents 1  87  J  15  00 

One  man  at  the  vats  two  days,  at  $3  50 7  00  7  00 

Sulphate  of  tton 60  1  00 

Total  for  three  tons 43  65  61  00 


Or,  in  Grass  Valley,  $14  65  as  the  average  cost  per  ton,  and  $20  33  in 
Arizona. 

Much  more  could  be  written  in  detail  concerning  the  manipulations 
of  this  process,  and  the  combinations  of  other  kindred  processes,  such  as 
the  plan  of  Calvert,  who  recommends  the  production  of  '^  nascent  chlo- 
rine" in  the  chlorination  tank,  instead  of  the  introduction  of  ready-made 
chlorine  gas ;  of  Roeszner,  who  emplovs  a  salt  solution  saturated  with 
chlorine ;  and  of  Patera  and  others.  Many  of  these  processes  are  in- 
tended to  save  the  silver  as  well  as  the  gold.  But  I  must  refer  the 
reader  to  the  books  on  the  subject  for  all  these  matters.  None  of  the 
processes,  save  simple  chlorination,  is,  so  far  as  I  know,  employed  in  the 
United  States.  I  have  confined  myself,  therefore,  to  a  brief  and  gen- 
eral description  of  what  is  universally  known  as  the  Plattner  x)roce.ss. 
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There  is  no  doubt  of  the  metallurgical  perfection  of  this  process. 
The  reasons  why  it  is  not  more  frequently  employed  in  this  country 
are — 

1.  The  cost  of  treatment  per  ton,  excluding  all  low-grade  ores  from 
profitable  reduction  by  it. 

2.  The  real  scarcity,  except  in  one  or  two  mining  districts,  of  ores 
suitable  for  chloriuation.  Even  perfectly  eJBfective  chlorinating  works 
suffer  almost  everywhere  from  lack  of  ore,  and  scarcely  any  in  the  coun- 
try are  run  continuously  at  full  capacity.  Yet  this  "full  capacity '^ 
would  require  but  from  one  to  three  tons  of  ore  daily. 

3.  The  lack  of  metallurgical  skill  in  the  construction  and  operation  of 
furnaces  for  the  preliminary  roasting.  On  this  everything  depends, 
and  it  is  perhaps  in  this  department  that  several  failures  in  Colorado 
have  occurred.  It  certainly  seems  strange  that  the  Territory  offering 
apparently  most  suitable  conditions  for  the  process  should  witness  so 
many  failures  in  it.  The  works  of  Cash  &  Co.  at  Central  City  are  not 
here  referred  to ;  they  are  reported  to  be  successful ;  but  the  owners 
are  reticent  as  to  their  methods  and  results,  and  there  is  consequently 
nothing  certain  to  be  said  of  them. 

Chloriuation,  in  its  present  form,  cannot  ,sux>ersede  amalgamation 
for  ordinary  milling  ores.  It  can  compete  with  smelting  where  noth- 
ing is  to  be' extracted  but  gold,  (or,  by  Roeszner's  method,  gold  and  sil- 
ver,) and  in  any  case  it  is  quite  likely  that  the  process  will  be  best  ad- 
ministered by  custom  works,  receiving  the  ore  from  diiferent  mines,  and 
running  continuously. 

But,  since  the  cost  of  roasting  is  more  than  half  the  total  cost,  it  is 
possible  that  improvements  in  the  mechanical  means  of  roasting,  such 
as  the  introduction  of  the  O'Hara,  the  Gerstenhofer,  the  Brtickner,  or 
the  Stetefeldt  patents,  may  considerably  reduce  the  expense,  and  thus 
enlarge  the  field  of  the  Plattner  chloriuation.  The  capacity  of  the 
Stetefeldt  and  the  Gerstenhofer  furnaces  is  very  great,  and  the  evil  of 
a  short  supply  of  ore  might  be  aggravated  by  their  employment ;  but, 
on  the  other  hand,  the  reduction  of  the  cost  of  treatment  by  a  little 
would  increase  the  amount  of  ore  chlorinated  by  a  great  deal. 

GOLD  REFINING  BY  CHLORINE  GAS. 

The  following  interesting  paper,  read  before  the  Royal  Society  of 
Victoria,  by  F.  B.  Miller,  F.  C.  S.,  Assayer  in  the  Sydney  Branch  of 
the  Royal  Mint,  describes  a  new  method  of  refining  gold,  which,  it  is 
reported,  will  be  tried  by  the  Mint  of  tlie  United  States,  Mr.  Miller 
having  visited  this  country  for  that  purpose : 

There  is  no  recorded  instance  of  gold  having  been  found  in  an  absolutely  pnre  state. 
Every  natural  alloy  of  gold  (or  native  gold,  as  it  is  called  by  mineralogists)  contains 
more  or  less  silver*;  and  in  almost  all  bullion  resulting  from  the  melting  of  Aastralian 
alluvial  gold,  the  portion  that  is  not  gold  consists  chiefly  of  silver,  with  only  a  Tery 
small  proportion  of  foreign  metals,  usuaUy  copper  and  iroo,  with  occasionally  a  little 
lead  or  antimony,  and  sometimes  a  trace  of  tin,  iridium,  etc.  This,  however,  though 
true  generally,  is  not  always  the  case  with  gold  obtained  from  quartz  veins  by  amal- 
gamation, as  the  mercury  occasionally  reduces  aad  takes  up  otncr  metals  as  well  as 
the  gold,  which  appear  in  the  bullion  on  melting.  The  accompanying  table  will  give 
some  idea  of  the  proportion  of  the  precious  metals  contaiued  in  the  gold  from  the 
various  districts  of  New  South  Wales,  after  melting.  It  will  be  seen  that  the  most 
argentiferous  is  that  from  Boonoo  Boonoo,  in  the  north,  containing  as  much  as  34  per 
cent,  of  silver.  This  approaches  in  composition  the  gold  from  the  productive  Thames 
district  of  New  Zealand ;  while  the  gold  from  Nerrigundah,  in  the  south,  only  con- 
tains 1.5  per  cent,  of  silver,  the  remaining  98^  per  cent,  being  gold  with  a  trace  of 
copi)er : 
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Ihhle  shotcing  the  proportion  of  gold  and  silver  in  characteristic  samples  of  gold  dust  from 

variaus  localities  in  A'eir  South  WaleSy  (after  melting.) 


Locality. 


NORTHERN. 

Boonoo  Boonoo 

Fairfield 

Timbarra 

Peel  River 

Rocky  River 

Kundle 

WESTERN. 

Bathiirst 

Sofala 

Tiiena 

Ophir , 

Tumbaroora 

Tnron 

Hargia  ves 

Wiiideyer 

SOUTHERN. 

BnrangoDg 

Adelong , 

Braid  wood , 

Emu  Creek 

Delegate 

Nerrigundah 


Gold  in 

Silver  in 

1,000  parts. 

1,000  parts. 

654  to  695 

337  to  298 

87-2 

121 

708  to  898 

2H0  to  97 

929 

67 

934  to  962 

61  to  33 

923  to  937 

66  to  63 

827  to  903 

164  to  92 

929  to  933 

66  to  63 

943 

54 

915 

82 

943  to  954 

54  to  42 

918  to  928 

78  to  68 

915 

8:^ 

946  to  959 

53  to  37 

948 

48 

946  to  951 

52  to  45 

928  to  934 

67  to  62 

971 

27 

971 

27 

983 

15 

An  interesting,  and  as  yet  unanswered  question  hero  arises :  Is  this  argentiferous 
character  in  any  way  connected  with  the  geological  structure  of  the  district  ? 

It  is  a  fact,  and  certainly  a  very  curious  one,  whether  it  arises  from  accidental 
causes,  or  w^hether  it  may  hereafter  be  traced  to  peculiarity  in  the  rocks  whence  the 
gold  of  the  different  districts  is  derived,  that  its  quality  o?  fineness  deteriorates  the 
flirther  north  wo  go ;  in  other  words,  it  contains  more  silver  and  less  gold. 

Thus,  the  average  fineness  of  Victorian  gold  is  about  23  carats ;  that  is  to  say,  it 
contains  about  96  per  cent,  of  gold  and  'S\  of  silver,  with  a  |  per  cent,  of  base  metals ; 
while,  on  passing  north,  we  find  the  average  fineness  of  New  South  Wales  gold  to  be 
only  22  carats  IJ  grain,  or  to  contain  93^  per  cent,  of  gold  and  6  per  cent,  of  silver. 
On  going  still  further  north,  to  the  colony  of  Queensland,  the  average  fineness  is  little 
more  than  21  carats,  (considerably  below  standard,)  or  it  contains  87^  per  cent,  of 
gold  and  12  per  cent,  of  silver ;  that  from  Maryborough  containing  as  much  as  14  per 
cent,  of  silver  and  only  85  per  cent,  of  gold. 

These  are  averages  only.  It  is  not  to  be  supposed  that  there  is  a  regular  and  con- 
secutive diminution  in  fineness  with  every  degree  of  latitude  we  go  north.  There  are 
exceptional  localities  in  the  north  of  this  colony,  where  the  gold  found  is  of  a  high 
degree  of  purity,  as  at  Rocky  River,  where  it  is  over  23  carats  fine,  or  96  per  cent. 

rossibly  at  a  future  time  our  geologists  may  be  able  to  throw  some  light  on  these 
curious  facts,  and  the  exceptional  cases  may  then  even  help  in  explaining  the  appar- 
ently general  rule.  The  point,  however,  of  principal  interest,  as  far  as  regards  the 
subject  of  this  paper,  consists  in  the  fact  that,  as  the  alloy  obtained  by  the  gold  miner 
is  poorer  in  gold,  it  is  proportionally  richer  in  silver. 

According  to  the  published  returns,  6,820,198  ounces  of  gold  have  been  received  for 
coinage  in  the  Sydney  Mint  between  its  establishment,  in  May,  1855,  and  December 
31,  IbiW.  The  average  assay  of  this  quantity  would  be  about  943  ;  in  other  words,  it 
contained  94^  per  cent,  of  gold,  5  per  cent,  of  silver,  and  |  per  cent,  of  base  metals. 
AUov/iug  an  average  loss  of  2  per  cent,  in  melting  the  gold  dust,  there  would  remain, 
after  smelting,  6,083,795  ounces  of  gold  bullion ;  and  as  the  silver  it  contained  amounted 
to  5  per  cent,  of  this  quantity,  the  gross  amount  of  silver  in  the  gold  received  for 
coinage  was  334,190  ounces  ;  being  at  the  rate  of  24,720  ounces  per  annum. 

The  average  proportional  quantity  of  silver  contained  in  the  gold  arriving  in 
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Sydney  is  at  present  very  much  greater  than  that  fc^ven  above,  owing  to  the  large 
amount  of  silvery  gold  now  being  found,  especially  in  the  neighboring  colony  of 
Queensland,  and  wr  the  year  1868  was  not  less  than  36,000  ounces,  (£9,150,)  and  was 
probably  (including  that  in  the  gold  shipped  direct  as  bullion  by  the  banks)  nearer 
42.000  ounces.  Most  of  the  silver  thus  naturally  present  in  the  gold  has  hitherto  been 
lost  to  the  colony,  owing  to  the  expense,  in  Sydney,  of  the  acids,  etc.,  necessary  for  it« 
extraction  by  any  of  the  usual  methods  of  refining,  which  left  little,  if  any,  margin  of 
profit  on  the  operation.  It  therefore  seemed  desirable  that  some  easy  and  economical 
process  should  be  contrived  for  refining  in  Australia,  without  the  aid  of  costly  plant 
and  chemicals. 

Twelve  months  ago  a  paper  of  mine,  describing  a  new  process  for  refining  and 
toughening  gold  by  means  of  chlorine  gas,  was  read  before  the  Chemical  Society, 
London.  As,  since  the  publication  of  that  paper,  the  method  of  refiuing  therein  pro- 
posed has  been  successfully  brought  into  practical  operation  on  a  large  scale,  both  here 
and  in  New  Zeland,  and  there  is  a  probability  that  its  adoption  will,  before  long,  be- 
come more  general,  I  lay  before  the  members  of  this  society  a  somewhat  detailal 
account  of  the  process,  and  some  of  its  more  striking  results.  I  shall,  as  far  as  pos- 
sible, avoid  giving  the  details  of  the  preliminary  experiments  which  lead  to  the 
Jractical  application  of  the  process,  and  which  have  already  been  published  in  the 
oumal  of  the  Chemical  -Society ;  but,  in  order  to  render  myself  intelligible,  some 
repetition  of  what  is  therein  contained  will  be  necessary. 

Most  people  at  all  interested  in  the  matter  are  aware  that  the  ordinary  method  of 
separating  silver  from  natural  alloys  of  that  metal  and  gold,  is  a  complicated  and  ex- 
pensive process,  and  that  the  end  is  attained  by  melting  the  gold  with  at  least  two 
and  a  half  times  its  own  weight  of  silver,  and  then  again  separating,  by  the  action  of 
acids,  the  silver  thus  added,  and  also,  at  the  same  time,  the  small  quantity  originally 
contained  in  the  gold,  thus  leaving  as  a  residue  fine  gold  assaying  from  990  to  993 ;  the 
rationale  of  the  operation  being  tuis :  If  the  natural  alloy  were  simply  placed  in  the 
acid,  the  very  large  excess  of  gold  in  the  alloy  would  completely  protect  the  silver  it 
contained  from  the  action  of  the  acid ;  but  if  the  gold  is  melted  with  a  large  excess  of 
silver,  so  that  the  silver  ^i^reatly  preponderates  over  the  gold  in  the  alloy  treated,  then 
the  acid  is  able  to  exert  its  solvent  action  not  only  on  the  silver  thus  added,  but  also 
on  that  originally  contained  in  the  gold.  To  arrive  at  this  end,  a  complicated  and  very 
costly  plant  is  required,  besides  large  (quantities  of  expensive  acids ;  and  several  days 
are  occupied  in  the  operation.  It  is  evident,  then,  that  if  all  this  complicated  process 
can  be  avoided,  and  the  silver  simply  and  completely  separated  in  one  operation  at 
the  time  the  gold  is  being  melted,  a  very  great  saving  of  time,  of  material,  of  plant, 
and  of  the  interest  involved  in  all  these  will  be  effected. 

Such  an  end  is  attained  in  the  plan  now  beiuj^  adopted  for  effecting  this  operation. 
It  is  well  known  that  chlorine  readily  enters  into  combination  with  almost  every 
known  metal,  the  action  in  some  cases  bein^  so  violent  as  to  be  attended  with  vivid 
combustion.  Many  metals,  such  as  lead,  tin,  zinc,  and  antimony,  when  intro<luced  into 
this  gas,  even  at  ordinary  temperatures,  combine  with  it,  forming  highly  volatile 
chlorides.  The  two  latter,  if  in  a  state  of  fine  division,  burst  into  flame  on  being 
placed  in  an  atmosphere  of  chlorine.  Copper  also  exhibits  spontaneous  combustion 
under  similar  cii'cumstances,  but  the  resulting  chloride  formed  is  only  slightly  volatile. 
Silver  immersed  in  chlorine  gas  at  ordinary  temperatures  slowly  unites  with  it,  form- 
ing chloride  of  silver ;  but  if  the  gas  be  passeu  over  it  while  red-hot,  the  action  is 
much  more  energetic,  the  compound  formed  being  more  volatile  than  the  chloride  of 
copper,  but  much  less  so  than  tnose  of  lead,  tin,  zinc,  or  antimony. 

The  method  of  refining  now  to  be  described  is  based  upon  these  facts:  It  consists 
simply  in  passing  a  current  of  chlorine  gas  through  the  gold  while  in  a  melted  «te/«. 
which  is  easily  done  by  thrusting  into  the  molten  metal  a  small  clay  tube  connected 
with  a  stone-ware  vessel  in  which  chlorine  is  generated.  The  chlorine  on  coming  in 
contact  with  the  silver  in  the  molten  alloy  at  once  combines  with  it,  forming  chloride 
of  silver,  which,  bein^  of  less  specific  gravity,  rises  to  the  surface  of  the  melt^  f^Id, 
while  this  latter  remains  in  a  purified  condition  beneath.  Chloride  of  silver  has  always 
been  considered  a  somewhat  volatile  substance,  and  under  circumstances  such  as  those 
here  described,  it  was  naturally  supposed  that  it  would  either  be  sublimed  in  the  flue 
or  escape  entirely  up  the  chimney;  but  in  practice  it  is  found  that  the  volatility  of 
the  chloride  is  not  nearly  so  great  as  might  have  been  anticipated,  and  that  if  its  sur- 
face is  coated  with  a  layer  of  fused  borax  it  may  be  kept  melted  at  a  high  tempera- 
ture without  any  very  material  loss.  The  furnace  required  for  the  operation  is  the 
ordinary  12-inch  square  gold-melting  furnace,  the  principal  points  to  attend  to  in- its 
construction  being :  1.  That  the  flue  should  be  as  near  the  top  as  possible,  so  as  to 
allow  of  the  crucible  standing  high  up  in  it  without  being  cooled  by  the  draught ;  and, 
2.  That  the  furnace  itself  should  not  be  too  deep,  so  that  when  the  pot  is  placed  in 
the  fire  the  bottom  of  it  may  not  be  more  than  3  inches  above  the  bars.  The  covering 
of  the  furnace  should  consist  of  two  fire-tiles,  7^  inches  wide  and  15  inches  long,  one 
of  which  should  have  a  long  slot  or  hole  in  its  center  for  the  clay  chlorine  pipes  (which 
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1  shall  describe  presently)  to  pass  throngb.    An  iron  cover  will  not  answer,  as  it  soon 
becomes  mnch  too  hot  for  convenient  working. 

The  crucibles  in  which  the  refinage  is  performed  should  be  French  white  fluxing- 
pots,  (creusets  de  Paris,  made  by  De  Rnelle,  late  Payen,  Paris ;)  ordinary  black-lead 
pots  will  not  answer,  owing  to  the  reducing  action  they  exert  on  the  compounds  formed. 
To  prevent  the  infiltration  of  the  very  fluid  chloride  of  silver  into  the  pores  of  the  clay 
pots,  (which  would  otherwise  occnr,  and  necessarily  entail  loss,)  the^are  prepared  by 
filling  them  with  a  boiling  saturated  solution  of  borax  in  water,  which  is  allowed  to 
stand  in  them  for  ten  minutes,  and  is  then  ponred  off,  the  cmcibles  being  afterward 
set  aside  to  dry ;  the  borax  forms  glaze  on  the  inner  surface  of  the  crucibles  when 
they  become  hot  in  the  fhmace. 

When  used  for  refining  these  PVench  clay  cmcibles  are  placed  within  black-lead 

Eots,  as  a  m'ecaution  against  loss,  should  the  former  crack,  which,  however,  seldom 
appens.  The  crucibles  are  covered  with  loosely-fitting  lids  with  the  requisite  holes 
bored  through  them  for  the  passage  of  the  clny  chlorine  pipes,  etc.  Ordinary  clay 
tobacco-pipe  stems,  from  17  to  22  inches  long,  have  been  found  to  answer  well  for  the 
purpose  of  passing  the  chlorine  gas  through  the  melted  gold.  Of  late,  a  pipe  made  in 
London  to  order,  ^  inch  in  diameter,  22  inches  long,  and  A  inch  bore,  has  been  found 
to  answer  all  requirements.  The  chlorine  generators  should  consist  of  the  best  glassed 
stone-ware  acid  jars,  capable  of  holding  from  ten  to  fifteen  gallons,  and  furnished  with 
two  necks.  One  of  these  openings  should  be  stopped  with  a  sound  cork  (or  vulc-anized 
India-rubber  ping,  if  obtainable,)  through  which  should  pass  tightly  two  glass  tubes — 
the  eduction  tube  and  the  safety  or  pressure  tube,  the  length  of  the  latter  being  a 
few  inches,  and  the  former  8  or  10  feet,  spliced,  where  necessary,  by  means  of  vulcan- 
ized India-rubber  tubing.  The  other  opening,  intended  for  introducing  the  oxide  of 
manganese,  etc.,  should  be  closed  with  a  leaden  plug,  covered  with  a  ^ort  piece  of 
India-rubber  tube  by  way  of  a  washer,  and  well  secured. 

Each  generator  should  be  charged  with  a  draining  layer  of  small  quartz  pe1>blos, 
down  nearly  to  the  bottom  of  which  the  pressure  tube  should  extend.  On  this  layer 
should  be  placed  firom  70  to  100  pounds  weight  of  binoxide  of  manganese  in  grains 
about  ^incn  cube,  sifted  from  powder ;  this  quantity  will  be  sufficient  to  efiect  many 
refining  operations,  and  will  obviate  the  necessity  of  repeated  dismantling  of  the 
apparatus.  Each  generator  should  be  suspended  to  about  half  its  height  in  a  galvan- 
ized iron  water-bath. 

The  chlorine  gas  is  produced  when  required  by  ponring  common  hydrochloric  acid 
(sp.  gr.  1.15)  down  the  safety-tnbe,  the  apparatus  being  warmed  by  means  of  gas-burn- 
ers beneath  the  water-baths.  The  gas  is  conveyed  from  the  generators  by  means  of  a 
leaden  pipe  fitted  with  branches  to  supply  the  several  furnaces,  all  intermediate  con- 
nections being  formed  by  means  of  vulcanized  India-rubber  tubing  which,  if  screened 
from  the  direct  radiation  from  the  fire,  stands  the  heat  well,  even  immediately  over 
the  ftimaces.  All  Joints  between  the  various  pipes  and  India-rubber  tubes  are  easily 
secured,  and  rendered  perfectly  gas-tight  with  a  cement  consisting  of  a  thin  solution 
of  India-rubber  in  chloroform. 

Screw  compression-clamps  on  the  India-rubber  tubes  give  the  means  of  regulating 
the  supply  of  gas  as  required,  and  enable  the  operator  to  shut  it  off  entirely  as  soon  as 
the  refining  is  over.  The  chlorine  then  having  no  means  of  escape  accumulates  in  the 
generator,  and  soon  forces  all  the  acid  up  the  safety-tube  into  a  vessel  placed  above  to 
receive  it,  and  the  acid  no  longer  acting  on  the  oxide  of  manganese,  the  supply  of  gas 
of  course  ceases. 

These  generators  are  very  convenient  and  manageable,  and  it  is  questionable  whether 
a  gas-holder  for  the  chlorine  (even  if  the  practical  difficulties  in  its  use  could  be  over- 
come) would  be  at  all  preferable.  Two  such  generators  as  are  here  described,  and 
three  ordinary  gold-melting  furnaces,  have  been  found  capable  of  refining  daily 
about  2,000  ounces  of  gold,  containing  about  10  per  cent,  of  silver,  between  9  a.  m.  and 

2  p.  m. 

Very  many  thousand  ounces  (upwards  of  200,000  ounces)  have  now  been  refined  by 
this  process ;  and  the  mode  of  operation  which  has  in  practice  been  fouad  the  most 
advantageous  has  been  as  follows : 

The  French  crucibles,  (say,  size  17  or  18,)  duly  prepared  with  borax,  having  been 
placed  in  tiie  cold  furnace,  and  slowly  and  carefulty  heated  to  dull  redness,  the  gold 
(from  600  to  700  ounces  to  each  crucible)  is  introduced,  and  the  fire  urged  until  the 
metal  is  melted,  the  necessary  generation  of  chlorine  having  meantime  been  com- 
menced by  the  introduction  of  a  little  hydrochloric  acid  poured  down  the  safety-tube 
into  the  generators. 

In  order  to  fill  the  pots,  and  avoid  the  risk  of  splitting  them  by  the  wedging  of  the 
ingots  at  their  contracted  bottom,  the  gold  for  refining  is  cast  in  molds  of  a  peculiar 
form.  Two  inches  from  the  end,  the  sides  and  bottom  of  the  iron  ingot-molds  converge  so 
as  to  produce  a  slipper-shaped  ingot,  two  of  which,  placed  face  to  face,  fit  conveniently 
into  the  pot. 

As  soon  as  the  gold  is  melted,  from  2  to  3  ounces  of  borax  in  a  state  of  fusion  is 
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poured  upon  its  surface.  If  the  borax  is  added  sooner,  it  a<?ts  too  much  on  the  lower 
part  of  the  pot ;  and,  if  thrown  in  cold,  is  apt  to  chill  the  gold.  Tho  clay-pipe  which 
IS  to  convey  the  chlorine  to  the  bottom  of  the  melted  gold  is  now  introduced.  (It  is 
necessary  to  carefully  heat  the  lower  portion  of  this  jiipe  for  some  ten  minut^^s  before 
introducing  it  into  the  molten  gold,  or  it  is  apt  to  split.)  At  the  moment  of  its  enter- 
ing the  melted  gold,  the  screw  compression-clamp  is  slightly  loosened,  so  as  to  allow  a 
small  quantity  of  gas  to  pass  through  it,  and  thus  prevent  any  metal  rising  and  setting 
in  the  pipe,  which  is  then  gradually  lowered  to  tlio  bottom  of  tho  molten  gold,  where 
it  is  kept  by  means  of  a  few  small  weights  attached  to  the  top.  The  compression-tap  is 
now  quite  relaxed,  and  the  gas  is  heard  bubbling  up  through  the  melted  metal,  which 
it  does  quietly,  and  without  projection  of  globules  trom  the  pot. 

Sufficient  hydrochloric  acid  must  be  added  to  the  generators,  from  time  to  time,  to 
keep  up  a  rapid  evolution  of  chlorine.  A  rough  general  rule  is  to  allow  one  imperial 
quart  of  acid  of  1.15  specific  gravity  to  every  10  ounces  of  silver  in  the  alloy  operated 
on.  The  column  of  liquid  in  the  safety-tube,  acting,  as  it  does,  like  a  barometer,  affords 
a  ready  means  of  knowing  the  pressure  in  the  generator,  and  of  judging  of  tho  rate  of 

Eroduction  of  the  gas,  as  well  as  at  once  showing  by  its  fall,  if- anything  irregular 
as  occuiTed — such  as  a  leak  or  a  crack  of  the  chlorine  pipe  or  pot.  From  16  to  18 
inches  in  the  safety-tube  correspond  to  and  balance  1  inch  of  gold  in  the  refining  cru- 
cible. When  the  chlorine  is  first  introduced  into  the  melted  gold,  a  quantity  of  fumes 
are  seen  to  pass  up  from  tho  holes  in  tho  crucible-lid ;  these  are  not  chloride  of  silver, 
but  the  volatile  chlorides  of  some  of  the  baser  metals,  and  they  are  especially  dense 
when  nmch  lead  is  present  in  the  alloy  under  treatment,  forming  a  white  deposit  on 
any  cold  substance  presented  to  them.  After  a  time,  longer  or  snorter,  according  to 
the  impurities  in  the  gold,  these  fumes  cease.  So  long  as  any  decided  quantity  of 
silver  i^  presented  in  the  molten  gold,  the  whole,  or  nearly  the  whole,  of  the  chlorine 
is  absorbed,  little,  if  any,  appearing  to  escape,  and  to  be  thus  wasted;  and  it  is  found 
that  the  better  the  supply  of 'chlorine  the  quicker  is  the  operation. 

It  is  a  curious  circumstance  that,  though,  in  toughening  with  corrosive  sublimate, 
this  substance  is  only  thrown  on  the  surface  of  the  melted  gold,  yet  the  whole  mass  is 
toughened  by  its  action.  It  seems  essential,  in  using  chlorine,  that  the  gas  should  pass 
to  the  very  bottom  to  effect  a  complete  refinage. 

As  soon  "as  tho  operation  is  nearly  over  fumes  of  a  darker  color  than  those  observed 
at  the  commencement  make  their  appearance;  and  the  end  of  the  refinage  is  indicated 
by  a  peculiar  dame  or  luminous  vapor  of  a  brownish  yellow  color,  (occasione<l  by  tho 
free  and  now  wast^  chlorine  escaping,)  which  can  be  seen  on  removing  a  small  plug 
which  fits  into  a  hole  in  the  lid  of  the  pot.  This,  however,  of  itself,  is  not  a  sufficient 
indication ;  the  process  is  not  complete  until  this  flame  imparts  to  a  piece  of  white 
tobacco-pi pe»  or  similar  substance,  when  held  in  it  for  a  moment,  a  i>eculiar  reddish  or 
brownish  yellow  stain  ;  so  long  as  it  gives  any  other  color,  the  refinage  is  unfinished. 

When  these  appearances  are  observed  (usually  for  gold  containing  about  10  \>ct  cent, 
of  silver  in  about  an  hour  and  a  half  from  the  introduction  of  chlorine)  the  gas  is  shut 
off,  and  tho  pot^  removed  from  the  fire,  the  white  crucible  lifted  out  of  the  black  one, 
and,  together  with  its  contents,  allowed  to  stand  seven  minutes,  until  the  gold  Ije- 
comes  cool  enough  to  set  or  solidify.  The  chloride  of  silver,  which  remains  liquid 
much  longer,  is  then  poured  off  into  iron  molds.  The  crucible  is  then  inverted  on  an 
iron  table,  when  the  still  red-hot  gold  falls  out  in  the  shape  of  a  cone ;  this  is  slightly 
scraped,  and  then  thrown,  hissing,  into  a  concentrated  solution  of  common  salt  to  free 
it  from  any  adherent  chloride  of  silver. 

An  alloy  containing  originally  89  per  cent,  of  gold,  10  per  cent,  of  silver,  and  1  per 
eeut.  of  b;ise  metals,  will  yield,  on  an  average,  a  cake  of  chloride  weighing,  with  a  little 
adherent  borax,  16  ounces  for  every  100  ounces  operated  on. 

It  is  necessary  very  carefully  to  dry  and  heat  the  molds  into  which  the  chloride  of 
silver  is  poured,  as  the  sli^hest  moisture  causes  the  latter  to  be  violently  dii^persed 
while  red-hot,  to  the  great  risk  of  the  bystanders.  With  ordinary  care,  this'  will  never 
happen  ;  but  attention  is  called  to  the  point,  as  a  very  deliquescent  chloride  of  iron  is 
apt  to  form  on  the  molds. 

The  gold  is  now  fine,  and  simply  requires  remelting  into  ingots. 

As  before  stated,  it  is  found  that  all  these  operations  can  readily  be  performed,  and 
about  *-i,000  ounces  refined  per  day  in  three  common  melting-furnaces,  between  9  a.  m. 
and  2  p.  m. ;  98  per  cent  of  the  gold  originally  contained  iu  the  alloy  0])enited  on  is 
then  ready  for  delivery.  The  other  ?  per  cent,  remains  with  the  chloride  of  silver,  jwir- 
t tally  in  the  metallic  state,  and  partly  in  a  state  of  combination  with  chlorine,  and 
probably  silver. 

To  free  the  chloride  of  silver  from  this  combined  gold  (that  mechanically  mixed 
being  eliminated  at  the  same  time)  it  is  melted  in  a  boraxed  white  pot,  with  the  addition 
of  from  8  to  10  per  cent,  of  metallic  silver,  rolled  to  alM)Ut  i  inch  thickness.  Tho 
chloride  of  gold  is,  by  this  means  reduced  at  the  expense  of  the  metallic  silver,  chloride 
of  silver  being  formed;  while  the  liberated  gold  sinks,  and  melts  into  a  button  at  the 
bottom  of  the  pot.    Ajb  soon  as  the  whole  is  thoroughly  melted,  the  pot  is  removed 
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from  the  fnmace,  and  allowed  to  stand  about  ten  minates,  and  the  still  liquid  chloride 
of  silver  is  then  poured  into  large  iron  molds,  so  as  to  fonn  slabs  of  a  convenient  thick- 
ness for  the  next  operation ;  that  is,  its  reduction  to  the  metallic  state. 

Alter  the  fusion  of  the  chlorides,  a  small  quantity  of  a  curious  spongiform  substance 
adheres  to  the  sides  of  the  crucible  used,  probably  consisting  of  sub-cnloride  of  silver :  but 
since  it  always  contains  a  little  gold,  care  has  to  be  taken  in  pouring  off  the  Huid  chlor- 
ides to  prevent  this  auriferous  sponge  from  falling  out  and  mixing  with  them. 

The  fiision  of  the  chlorides  with  metallic  silver  does  not  remove  every  trace  of  gold ; 
but,  with  proper  care,  the  amount  remaining  in  the  silver  produced  need  not  exceed 
three  parts  in  10,000,  or  about  two  grains  of  gold  in  every  pound  (troy)  of  silver — a 
quantity  too  small  to  pay  for  further  extraction  in  this  colony. 

The  slabs  of  chloride  of  silver  are  reduced  without  difficulty  by  plates  of  wrought 
iron  or  zinc,  in  the  usual  way;  but  my  friend  and  colleague,  Dr.  Leibius,  has  contrived 
a  very  excellent  apnaratus  for  this  purpose. 

The  manager  of  tlie  Bank  of  New  South  Wales  has  kindly  allowed  me  the  use  of  500 
onuces  of  Queensland  gold  to  illustrate  this  paper.  This  quantity  was  divided  into  two 
nearly  equal  parts ;  one  portion  weighing  248  ounces  was  left  in  its  origuial  uureftued 
condition,  as  seen  in  the  ingot  on  the  table ;  the  other  portion  weighing  252  ounces 
was  refined  in  the  manner  described  above,  and  the  resulting  bar  of  tine  gmd,  assaying 
995,  is  placed  by  the  unrefined  ingot  for  comparison,  and  the  silver  extracted  weighiug 
3^.8  ounces,  and  assaying  991.1  lies  beside  it. 

Besides  the  separation  and  recovery  of  the  silver  as  above  described,  another  useful 
end  is  gaindd  by  this  process. 

A  very  large  proportion  of  the  gold  of  Australia  (more  especially  that  obtained  by 
amalgamation  n'om  our  quartz-vems)  is  more  or  less  brittle — an  eflfect  generally  due 
to  the  presence  of  small  quantities  of  lead  or  antimony,  rendering  the  bullion  quite 
unfit  for  coinage  or  manufacture  until  it  has  undergone  some  process  to  render  it 
tough. 

The  methods  usually  employed,  for  this  purpose  are  either  fusion  with  niter  and 
borax,  melting  with  oxide  of  copper,  or  the  addition  of  corrosive  sublimate  (bichloride 
of  mercury)  to  the  melted  gold.  The  two  former  of  these  plans  are  troublesome,  from 
the  corrosive  action  they  exert  on  the  crucibles,  and  the  last  (namely,  the  employment 
of  corrosive  sublimate,  which  is  that  usually  adopted)  is  most  objectionable,  from  the 
dense  and  highly  iryurious  fumes  evolved. 

In  Victoria  this  is  regarded  as  so  serious  a  matter  in  a  public  and  sanitary  point  of 
view,  as  to  have  induced  the  municipal  council  of  Melbourne  to  institute  an  action  at 
law  against  the  Union  Bank  to  compel  them  to  abate  the  nuisance  thus  created  by- 
tlieir  gold-melting  establishment.  The  passage  of  chlorine-gas  through  the  melted 
gold  is  found  to  effect  the  complete  toughening  of  the  metal  by  the  elimination,  as 
volatile  chlorides,  of  the  materials  which  render  it  brittle,  while  the  ^volution  of  the 
deleterious  mercurial  fumes  is  avoided. 

In  the  metallur^c  treatment  of  the  precious  metals  some  loss  is  always  sustained; 
but  that  incurred  in  the  process  here  described  is  not  found  to  be  excessive. 

The  average  loss  of  gold  in  operating  hithet'to  has  been  found  to  amount  to  nineteen 
parts  in  every  100,000  of  alloy  treated,  which  is  considerably  less  than  would  be  met 
with  in  toughening  an  equal  amount  of  gold  with  corrosive  sublimate  in  the  ordinary 
manner. 

The  loss  of  silver  has  amounted  to  240  parts  in  every  100,000  of  alloy  operated  on 
(containing,  originally,  say  10  per  cent,  of  silver.)  There  is  no  doubt  that  a  considerable 
portion  of  both  these  losses  would  be  recovered  on  further  treating  the  pots  and  ashes 
remaining  after  the  operation  ;  and  it  is  found  that,  as  manipulatory  skiU  is  acquired, 
the  proportional  loss  of  silver  appears  to  be  decreasing.    In  refining  on  the  large  scale, 

gold  containing  10  per  cent.  oJf  silver,  the  cost  of  the  operation  in  Sydney,  including 
ibor  and  the  above  losses  of  gold  and  silver,  but  exclusive  of  rent  of  premises  and 
superintendence,  is  about  five  farthings  per  ounce,  but  varying  with  the  quantity  of 
silver  present  in  the  alloy  operated  on. 

In  England,  where  hydrochloric  acid  is  a  waste  product  of  the  alkali  works,  and  all 
apparatus  is  cheaper,  the  cost  of  refining  by  this  method  would  be  proportionjiliy  less. 
The  fineness  of  the  gold  produced  by  this  process  varies  from  991  to  997  in  1,000  parts,  the 
average,  as  found  on  a  refinage  of  many  thousand  ounces,  being  993.5,  or  23  carats,  3| 
grains.  The  remaining  6|  thousanths  are  silver ;  and  this  compares  favorably  with  any 
of  the  previously  known  practical  processes,  none  of  which  leave  less  silver  than  tliis 
in  the  resulting  fine  gold. 

If  the  refined  gold  be  subjected  to  a  re-refinage  by  chlorine,  the  amount  of  silver  left 
in  it  can  be  reduced  to  0.2  i>er  cent.,  just  as  in  the  refinage  by  the  ordinary  sulphuric 
acid  process,  the  same  result  can  be  obtained  by  subjecting  the  refined  gold  to  a  fur- 
ther refinage  with  bisulphate  of  potash.  For  practical  working,  however,  this  would 
probably  never  be  attempted. 

The  silver  resulting  from  this  method  of  refining  is  tough,  but  its  quality  varies 
somewhat  according  to  the  gold  originally  operated  on ;  if  the  alloy  treated  contains 
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much  copper,  the  greater  part  of  this  remains  with  the  resQltiiog  silyBr,  bat  the  other 
metals  are  nearly  all  elimiuated. 

The  fineness  of  the  silver  hitherto  obtained  has  varied  fromr  918.2  to  992.0  in  1,000 
parts,  the  average  being  965.6.  Analysis  of  the  silver  resulting  from  the  refinage  of 
gold  known  originally  to  have  contained,  amougst  the  baso  metals  in  the  alloy^  cop- 
per, lead,  antimony,  arsenic,  and  iron,  gave  the  allowing  result : — 

Silver 972.3 

Copper 25.0 

Golcl 2.7 

Zinc  and  iron traces 


1,000.0 


A  very  extended  series  of  experiments  have  been  made  at  the  Sydney  Branch  of  the 
the  Royal  Mint  to  test  the  value  of  this  process  ;  and  the  result  has  been  (as  mentioned 
by  the  honorable  the  Colonial  Treasurer,  in  his  speech  on  the  Bndget,  October  14th, 
1869)  that  *'  active  steps  are  now  being  taken  to  bring  the  system  into  operation  "  into 
that  establishment. 

I  have  already,  in  the  paper  read  before  the  Chemical  Society,  acknowledged  the  obli- 
gation I  feel  under  to  my  brother  officers,  Mr.  Robert  Hunt  and  Dr.  Leibius,  for  their  kind 
help  and  enconrageuient  in  perfecting  this  process  of  refining ;  but  my  especial  thanks 
are  also  due  to  Professor  Smith,  of  the  Sydney  University,  who,  in  the  kindest  manner, 
placed  his  laboratory  at  my  disposal,  to  assist  me  in  this  matter,  and  also  to  Dr.  Thomp- 
son and  Mr.  Edward  Hill  for  their  valuable  and  friendly  help. 

In  a  paper  subsequently  read  before  the  same  society,  Dr.  A.  Leibius, 
Assayer  to  the  Sydney  Branch  of  the  Royal  Mint,  described  as  follows  a 
new  apparatus  for  reducing  the  chloride  of  silver,  which  is  enii^loyed  in 
connection  with  the  foregoing  method. 

In  the  refinage  of  gold  bullion  by  Miller's  new  chlorine  process,  the  silver  contained 
in  the  alloy  thus  treated  is  eliminated  firom  the  latter  in  the  state  of  argentic  chloride, 
which,  by  a  subsequent  process,  is  reduced  to  metallic  silver. 

This  reduction  has  always  been  effected  in  the  usual  manner,  viz,  by  placing  the 
slabs  of  fused  argentic  chloride  between  plates  of  wrought  iron  or  zinc,  with  the  addi- 
tion of  acidulated  water.  Although  a  perfect  rednction  to  metallic  silver  has  always 
been  achieved,  yet  it  required  a  considerable  amount  of  time  and  manipulation,  since 
the  thick  slabs  of  fused  argentic  chloride  Were,  after  two  or  three  days,  only  partially 
converted  into  metallic  silver,  and  had  to  be  rearranged  in  order  to  expedite  their 
complete  reduction.  Such  manipulations,  however,  were  not  only  found  to  be  very 
objectionable  on  account  of  the  time  they  required,  but  more  so  on  account  of  the  very 
disagreeable  work  which  they  caused  to  the  operator.  The  reduced  spongy  silver  was 
broken  up,  by  hand,  into  small  pieces,  in  order  to  ascertain  its  complete  Function,  and 
was  then  boiled  in  acidulated  water  to  free  it  from  iron  or  zinc. 

It  remained,  therefore,  a  desideratum  to  effect  the  reduction  of  the  fused  masses  of 
argentic  chloride  in  a  manner  which  would  at  the  same  time  be  quicker  in  its  execu- 
tion, aud  also  obviate  the  Just-alluded- to  manipulations. 

In  1868,  Messrs.  De  la  Rue  and  Hugo  Miller,  in  London,  constructed  a  galvanic 
battery,  one  pole  of  which  consisted  of  fused  argentic  chloride  the  thickness  of  a 
goose-quill,  the  other  pole  of  cylinders  of  zinc.  Adopting  this  principle,  I  have  en- 
deavored to  construct  an  apparatus  which  should  fiilfiu  the  requirements  before 
referred  to. 

After  operating  successfhlly  with  a  small  model  which  aUows  the  reduction  of  abont 
250  ounces  of  argentic  chloriae  in  one  operation,  I  have,  with  slight  modifications,  con- 
structed an  apparatus  which  will  reduce  from  1,400  to  1,500  onnces  of  argentic  chloride 
in  twenty-four  hours.    The  apparatus  and  its  dimensions  are  as  follows : 

Two  thick  boards,  15  inches  long,  are  Joined  together  on  both  ends  by  three  strong 
battens,  so  as  to  form  an  open  box  without  a  bottom,  13  inches  long  by  14  inches  wide, 
and  15  inches  high,  (inside  measurement.)  The  two  boards  forming  the  length  of  the 
box  or  frame  contain  seven  vertical  grooves,  \  inch  wide,  and  \  inch  deep,  at  intervals 
of  \\  inches  froni  each  other.  These  grooves  are  cut  down  to  a  length  of  12  inches, 
leaving  3  inches  of  each  board  forming  the  legs  of  the  frame. 

At  the  termination  of  these  grooves  passes  horizontaUy  a  narrow  slit,  \  inch  deep, 
and  along  the  whole  length  of  each  board,  into  which  a  strip  of  metallic  silver,  \  inch 
wide,  and  the  thickness  of  about  a  threepenny-piece,  is  tightiy  fixed,  projecting  on 
one  side  of  the  frame  about  18  inches  beyond  each  board. 

The  seven  grooves  already  aUnded  to  are  for  holding  2inc  plates,  \  inch  thick,  14 
inches  long,  and  12  inches  hish,  which  rest  on  both  sides  on  the  strips  of  silver,  which, 
as  Just  described,  are  Jammed  horizontally  into  the  sides  of  the  two  boards.  A  connec- 
tion is  thus  established  between  the  seven  sine  plfttes  and  these  strips  of  silver. 
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The  second  part  of  the  apparatus  consists  of  a  wooden  frame,  cut  out  of  a  solid 
board  1  inch  thick,  and  supplied  with  two  large  iron  handles.  This  frame  is  the  same 
length  as  the  box  holding  the  zinc  plates,  but  3  inches  narrower.  It  contains  on  each 
side,  parallel  to  the  direction  of  the  zinc  plates,  twelve  slits  i  inch  long,  which  hold 
silver  bands  ^  inch  broad,  and  the  thickness  of  a  threepenny-piece.  These  silver  bands 
are  ])a8sed  through  the  slits  in  the  board,  so  aa  to  form  on  each  side  of  it  six  loops,  11^ 
inches  in  length,  and  -J  inch  wide.  The  six  loops  on  one  side  are  exactly  opposite  to 
those  on  the  other  side  of  the  board,  at  a  distance  of  about  9  inches.  They  are  intended 
to  hold  the  slabs  of  argentic  chloride,  which  are  12  iuches  long,  10  inches  high,  and 
about  1^  inch  thick,  and  are  put  through  these  loops  lengthwise,  projecting  on  each  end 
about  1  inch  beyond  the  silver  bands. 

The  whol&  Arame  holds,  as  before  stated,  six  of  these  slabs  of  argentic  chloride, 
which  are  placed  between  the  six  spaces  formed  by  the  seven  zinc  plates,  from  which 
latter  they  are  about  i  inch  apart  on  each  side. 

The  projecting  horizontal  strips  of  silver  jammed  into  the  sides  of  the  lower  frame 
are  then  connected  with  the  ends  of  the  silver  forming  the  loops  in  which  the  argentic 
chloride  is  suspended ;  and  the  whole  apparatus  thus  charged  is  placed  in  a  tub  filled 
with  water.  After  a  short  time,  galvanic  action  is  discernible:  the  liquid  gets 
cradually  warmer,  and  a  strong  galvanic  current  is  observed.  After  about  twenty- 
four  hours,  the  action  has  nearly  ceased,  and  the  whole  argentic  chloride  is  found  to  bo 
completely  reduced  to  metallic  silver,  which  retains  in  the  silver  loops  the  same  shaiie, 
and  outwardly  also,  nearly  the  same  appearance  as  when  first  introduced  as  argentic 
chloride.  The  latter  contains  always  more  or  less  chloride  of  copper,  (eliminated, 
together  with  the  silver  during  the  operation  of  refinage  by  chlorine,)  which  is  reduced 
together  with  the  chloride  of  silver ;  in  fact,  this  soluble  chloride  of  copper  helps  to 
act  as  an  exciting  liquor  for  the  battery.  In  the  first  experiments,  a  weaK  solution  of 
salt  (chloride  of  sodium)  was  used  as  exciting  liquor ;  but  it  was  found  that  this 
could  br  dispensed  with,  and  only  common  water  used,  (the  action,  however,  is,  in  this 
case,  a  little  retarded  and  does  not  become  powerful  until  about  two  hours  after  the 
battery  is  set.)  By  using  a  part  of  the  resulting  liquor  from  a  previous  reduction  of 
argentic  chloride,  and  which  contains  chloride  of  zinc,  it  has  been  found  that  the 
galvanic  action  sets  in  very  rapidly,  and  accelerates  thereby  the  completion  of  the 
reduction. 

Ko  acid  is  used ;  and,  therefore,  the  amount  of  zinc  used  in  each  reduction  has  in- 
variably been  found  to  be  almost  the  theoretical  quantity  required  to  combine  the 
chlorine  of  the  argentic  chloride  treated  with  the  metallic  zinc,  in  order  to  form 
chloride  of  zinc. 

The  quantity  of  metallic  zinc  thus  used  was  always  from  24  to  25  per  cent,  of  the 
weight  of  the  argentic  chloride  reduced. 

The  reduce<l  silver  is  boiled  out  in  acidulated  watqf ,  in  order  to  remove  the  basic 
and  oxy-chlorides,  and  finally  in  pure  water,  while  still  suspended  in  the  silver  loops. 
As  soon  as  it  is  taken  off  the  last  boiling,  it  is  immediately  readv  for  the  melting  pot, 
since  the  heat  from  the  boiling  water  m'ies  the  porous  mass  of  silver  sufficiently  to 
allow  of  its  immediate  melting.  The  seven  zinc  plates,  when  first  used,  weigh  about 
140  pounds  avoirdupois ;  the  six  slabs  of  argentic  chloride,  of  the  dimensions  already 
given,  weigh  about  1,400  ounces  troy. 

The  zinc  plates  are  used  over  again,  until  too  thin  for  that  purpose,  when  thiey  are 
remelted^  and  cast  into  new  plateis.  It  has  been  found  that  the  quantity  of  zinc  used 
is  little,  if  at  all,  increased  by  prolonging  the  time  of  connection  with  the  silver  plates 
after  the  reduction  is  completed  :  the  whole  apparatus,  when  once  set  in  operation, 
can  therefore  be  left  to  itself  until  it  is  found  convenient  to  melt  the  reduced  silver. 

While  this  apparatus  reduces  the  argentic  chloride  much  quicker  than  if  the  latter 
is  simply  placed  in  contact  with  zinc  or  iron  plates,  it  obviates  any  handling  of  the 
argentic  cnloride  from  the  time  the  latter  has  been  placed  in  the  silver  loops  until  the 
reduced  silver  is  ready  for  the  melting-pot — advantages  whidi  have  been  fully 
appreciated  by  those  who  fonnerly  hod  to  resort  to  tedious  and  disagreeable  manipula- 
tions. 
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CHAPTER    XVI. 

SMELTING  8ILVEE  ORES. 

The  base  metals  used  for  tlio  extraction  of  silver  from  its  ores  by  smelt- 
ing are  lead  and  copper,  and  the  different  methods  employed  may  be 
accordingly  classified  under  the  general  headings  of  "  extraction  by 
means  of  lead,^  and  "extraction  by  means  of  copper.''  The  latter  is  as 
yet  not  in  operation  in  the  United  States,  and  I  therefore  pass  over  this 
subject  for  the  present.  The  extraction  of  silver  from  its  ores  bj'  means 
of  lead  has,  on  the  contrary,  assumed  such  proportions  in  the  West  during 
the  last  year,  that  a  discussion  of  this  business  at  the  present  time  seems 
important.  Although  it  is  here  impracticable  to  go  into  the  details  of  all 
the  different  processes  in  use  in  various  parts  of  the  world,  I  may  still  hope 
to  do  some  good  by  dwelling  especially  on  those  exidently  suited  best 
for  the  conditions  under  which  the  extraction  of  silver  by  smelting  may 
be  most  economically  carried  on  in  our  western  mining  districts. 

Silver  extraction  by  means  of  lead  is  classified  according  to  the  shape 
of  the  furnaces  used  for  the  purpose.    Thus  we  have : 

I.  Smelting  in  the  open  hearth ; 

II.  Smelting  in  reverberatorj'  furnaces ;  and 

III.  Smelting  in  shaft  furnaces. 

All  these  processes  have  one  common  purpose,  the  reduction  of  the 
lead  to  the  metallic  state  and  the  concentration  of  the  metallic  silver  in 
it ;  but  the  chemical  reactions  by  which  this  is  accomplished  often  differ 
greatly,  and  the  eflBciency  of  each  method  varies  with  local  circumstances. 
To  know  therefore  the  reactions,  and  to  weigh  the  circumstances  in  their 
economical  bearings,  is  the  first  duty  of  those  who  wish  to  select  a  pro- 
cess for  a  particular  locafity. 

^  I.  S^IELTING  IN  THE  OPEN  HEAETH. 

This  method  is  the  oldest  and  simplest ;  and  up  to  the  present  day 
very  few  improvements  have  been  made  in  its  original  features.  It 
has  been  and  Is  still  employed  principally  in  the  United  States,  and  in 
Scotland  and  the  north  of  England.  The  process  as  practiced  in  the 
American  hearth  is  distinguished  from  the  method  followed  in  England 
and  Scotland,  chiefly  by  the  employment  of  hot  blast  in  smelting  ver>* 
pure  raw  ores.  The  ores  smelted  in  the  Scotch  hearth  must  likewise  be 
free  from  silica,  but  not  necessarily  from  other  gangue.  They  are  pre- 
pared for  smelting  by  roasting  in  reverberatories,  and  the  blast  employed 
in  smelting  is  cold.  In  both  processes,  inferior  kinds  of  fuel,  such  as 
wood,  peat,  &c.,  can  be  used.  The  first  condition  of  the  economical  use 
of  the  hearth  in  smelting  lead  ores  or  a  mixture  of  these  with  silver  ores 
is  therefore  purity  of  ore,  especially  absence  of  silica  and  of  foreign 
sulphureted  metals.  The  ore  ought  to  be  in  the  form  of  pieces,  not 
crushed.  If  brought  to  the  smelting. works  in  the  latter  condition,  it 
ought  to  be  agglomerated  in  reverberatories  before  it  is  smelted  in  the 
hearth,  but  if  this  has  to  be  done  it  would  be  really  more  economical  to 
finish  the  smelting  process  also  in  the  reverberatory. 

The  above  conditions  being  primarily  requisite  for  successful  smelting 
in  the  hearth,  and  a  large  loss  of  both  lead  and  silver  by  volatilization 
being  certain,  unless  a  very  extensive  and  costly  system  of  condensing 
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chambers  or  canals  is  connected  with  the  work,  it  is  evident  that,  for 
these  reasons  alone,  (though  others  might  be  adduced,)  this  method  can- 
not come  into  use  economically  in  the  western  mining  districts.  The 
ores  there,  though  often  rich  in  silver,  are  rarely  free  from  siliceous 
gangue,  foreign  sulphurets,  and  antimoniurets;  and  dressing  is  prevented 
in  some  localities  by  the  scarcity  of  water,  and  in  nearly  all  of  them 
at  present  by  the  high  price  of  labor.  Besides,  it  is  extremely  difficult 
to  dress  rich  silver  ores  without  incurring  an  enormous  loss  of  the  pre- 
cious metal. 

It  is  therefore  useless  at  the  present  time  to  dwell  upon  the  process 
of  smelting  argentiferous  lead  ores  in  the  open  hearth ;  and  I  refer  those 
who  may  wish  to  inform  themselves  more  fully  on  this  head  to  the  ex- 
cellent metallurgy  of  Professor  Kerl,  which  has  of  late  been  made  acces- 
sible to  American  readers  by  the  translation  of  Messrs.  Crookes  and 
Roehrig. 

II.   SMELTING  IN  REVERBERATORY  FURNACES. 

The  application  of  the  reverberatory  furnace  to  lead  smelting  is  limited 
by  many  conditions  similar  to  those  enumerated  in  the  preceding  para- 
graph. 

There  are  two  processes  in  use,  which  are  executed  in  the  reverbera- 
tory: the  roasting  and  reducing,  and  the  roasting  and  precipitating  pro- 
cess. Foremost  as  a  condition  for  the  economical  employment  of  the 
roasting  and  reducing  process  is  the  absence,  to  a  certain  extent,  of 
siliceous  or  argillaceous  gangue.  Whenever  the  ore  contains  more  than 
4  per  cent,  of  these  substances,  or  less  than  58  per  cent,  of  lead,  this 
process  cannot  be  executed  satisfactorily  any  longer,  because  silicate  of 
lead  is  formed,  which  is  hard  to  reduce.  Moreover  the  process  permits 
the  presence  of  lime,  heavy  spar,  ziucblende,  and  other  foreign  sulphurets 
in  small  quantities  only. 

An  imi)ortant  drawback  in  the  employment  of  the  reverberatory  pro- 
cesses is  also  the  proportionately  large  quantity  of  fuel  required,  and  iu 
this  country  the  item  of  labor,  which  is  larger  in  proportion  to  the  pro- 
duction than  in  shaft-furnace  smelting.  The  loss  of  copper  ^nd  the 
deterioration  of  the  lead  by  the  same  metal  is  another  objection. 

As  mentioned  above,  there  are  two  reverberatory  processes  iu  use,  the 
roasting  and  reducing,  and  the  roasting  and  precijntating  process.  These 
are  again  carried  out  in  various  localities  in  a  somewhat  ditterent  manner, 
the  deviations  consisting  principally  iua  slower  or  quicker  roasting  and 
reducing,  or  the  employment  of  a  lower  or  higher  temperature. 

Roasting  and  reducing  processes, 

Carinthian  process, — It  is  the  object  of  this  process*  to  accomplish,  at 
the  lowest  possible  temperature,  the  reduction  of  a  maximum  percent- 
age of  very  pure  lead  and  the  formation  of  a  poor  slag,  which  may  be 
thrown  aw  ay ;  but  this  is  only  possible  with  very  pure  ores,  and  in- 
volves, moreover,  a  small  production,  as  well  as  a  great  expenditure  of 
time,  fuel,  and  labor.  Success  is,  therefore,  the  more  probable,  the  purer 
the  ores  and  the  cheaper  fuel  and  labor.  The  process  consists  in  a 
roasting  of  the  galena  at  a  gradually  increasing  temperature.  During 
the  first  period  oxide  of  lead  and  sulphate  of  lead  are  formed  in  suffi- 
cient quantity  to  make  a  reduction  of  the  larger  part  of  the  lead  to  the 
metallic  state  possible  by  their  action  on  undecomposed  galena  in  the 

**  Kerl's  Hutteukuude,  vol.  ii,  p.  51. 
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second  period.  To  facilitate  tlie  second  reaction,  the  temperature  is  in- 
creased and  the  ore  is  frequently  turned.  The  following  are  the  reac- 
tions :  PbS  +  2  PbO  =  3  Pb  +  SO^  and  PbS  +  PbO,S03  =  2  Pb  +  2S0j. 
Part  of  the  galena  is  changed  to  sub-sulphide  of  lead,  Pb2S,  which  is 
also  reduced  to  metallic  lead  by  the  oxides  formed  in  the  furnace.*  To 
lessen  the  loss  of  lead  by  volatilization,  the  metal  reduced  first  at  low 
temperature  is  allowed  to  run  immediately  down  the  inclined  floor,  and 
out  of  the  furnace.  It  is  of  great  purity.  By  a  continued  stirring  and 
turning  of  the  charge  the  opportunity  to  oxidize  is  given  to  new  parti- 
cles of  galena,  and  by  the  reaction  of  the  oxides  on  the  sulphides  more 
metal  is  continually  reduced.  Thus  the  galena  is  more  and  more  de- 
composed until  finally  a  point  is  reached,  when  the  charge  cousist^s,  for 
the  greatest  part,  of  oxide  find  sulphate  of  lead,  together  w^ith  small 
quantities  of  oxy-sulphuret  of  lead,  a  mixture,  from  which  no  more 
metal  is  reduced.  Then  the  third  period  commences,  that  of  the  "lead- 
pressing,''  i,  e.,  the  working  of  the  remaining  doughy  mass  at  a  higher 
temperature  after  mixing  small  coal  with  it.  Hereby  the  free  oxide  of 
lead,  and  that  contained  in  the  oxy-sulphuret,  are  reduced,  and  the  sul- 
phide of  lead  freed  from  the  latter,  as  well  as  that  now  formed  from  the 
sulphate,  is  changed  by  an  excess  of  oxide  into  metallic  lead,  so  that  at 
last  a  proportionally  small  quantity  of  slag,  poor  in  lead,  remains  in 
the  furnace.  When,  however,  galena  rich  in  silver  is  worked,  the  slags 
retain  a  great  deal  of  that  metal  on  account  of  the  sulphur  contained  in 
them,  and  the  great  affinity  of  silver  for  it.  It  is  thus  clear  that  only 
ores  containing  little  silver  should  be  worked  by  this  process. 

The  lend  obtained  in  the  L%st  period  of  the  process,  at  a  high  tempera- 
ture, is  less  pure  than  that  reduced  in  the  earlier  period,  because  other 
oxides  of  metals,  which  are  usually  present,  are  easier  reduced  iu  a  high 
temperature.  In  order  to  refine  this  impure  lead  it  is  remelted  at  a  low 
temperature  in  the  reverberatory. 

The  following  remarks  on  the  Carinthian  process  are  from  an  article 
by  Professor  M.  L.  Gruner,  of  Paris,  republished  in  the  Berg  uud  Uiit- 
tenmiinuische  Zeitung : 

Ores  containing  little  blende  and  carbonate  of  lime  are  trejited  at  a 
slowly-increasing  temperature,  and  a  very  pure  lead  is  obtained,  while 
a  maximum  yield  is  secured ;  but  the  amount  of  fuel  used  is  very  large. 
The  lower  the  percentage  of  metal  in  the  ore  the  larger  the  loss  of  lea<L 
While  with  ores  containing  82  per  cent,  the  smelters  are  permitted  to 
lose  2  per  cent.,  the  loss  from  ores  containing  58  percent,  is  often  14  jK^r 
cent,  of  the  metal. 

The  Carinthian  x^rocess  is  especially  characterized  by  its  long  dura- 
tion, (210  kilograms,  462.9G  pounds  avoirdupois,  of  ore  are  smelted  in  ten 
to  twelve  hours,)  which  is  principally  caused  by  the  feature  that  the  air 
can  only  get  in  contact  with  the  ore  by  passing  through  the  grate.  For 
this  reason  the  use  of  wood  is  more  favorable  than  that  of  coal.  In  other 
smelting- works,  as,  for  instance,  at  Nouvelle  Montague,  near  Engis,  in 
Belgium,  where  stone-cofil  is  used  as  fuel,  air  is  therefore  permitted  to 
enter  the  smelting-room  through  canals  lying  in  the  fire-bridge  along  its 
entire  length.  It  would  be  a  decided  improv^emeut  on  the  Carinthian 
process  if  the  so-called  period  of  pressing  were  shortened  to  two  or  three 
operations,  and  the  remaining  slag  were  then  smelted  in  shaft-furnaces. 
This  is  done  at  Nouvelle  Montague.  Charges  of  from  550  to  600  kilo- 
grams, equal  1212.5  to  1322.7  pounds  avoirdupois,  are  treated  in  a  reverb- 
eratory heated  with  stone-coal,  which  has  a  sump  under  the  flue  for  the 
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reception  of  the  lead.  At  the  end  of  the  "  stirring  ^period  some  stone- 
coal  is  mixed  with  the  rich  remaining  ore ;  its  contents  in  lead  are  then 
reduced  to  25  to  30  per  cent.,  and  the  reduction  of  the  remainder  is  ef- 
fected in  a  shaft-furnace.  The  ore  is  spread  in  a  reverberatory  in  a 
deeper  layer  than  in  other  works,  and  by  virtue  of  the  higher  tempera- 
ture the  process  is  finished  in  less  time.  To  save  fuel,  double  fur- 
naces, (with  two  hearths,  one  above  the  other,)  have  been  tried  in 
Carinthia,  but  they  have  not  been  permanently  introduced,  because  the 
work  was  inconvenient,  and  repairs  became  frequently  necessary.  It 
would  have  been  better  to  build  the  hearths  side  by  side  on  different 
levels,  and  to  connect  the  lower  one,  to  which  the  grate  is  attached, 
with  the  upper  one  opposite  the  grate  by  a  side-canal,  opposite  the  en- 
trance of  which  the  upper  one  should  have  its  working-door.  On  the 
upper  hearth,  which  should  have  a  slightly-inclined  floor,  the  roasting 
woukl  be  done,  while  the  lower  one  w ould  be  destined  for  the  periods 
of  "stirring"  and  "pressing."  The  transfer  of  the  ore  from  the  upper 
to  the  lower  hearth  would  have  to  be  effected  by  a  door,  w  hich  could  be 
closed  at  will,  loc^ated  opposite  the  connecting  canal  on  the  upper  hearth. 
Such  an  arrangement  would  have  been  x)referable  to  the  return  to  the 
old  furnace,  especially  if  the  rich  remaining  slag  taken  out  after  a  short- 
ened "  pressing  "  period,  had  been  smelted  in  a  shaft-furnace. 

The  French  process, — This  process*  is  based  on  the  fact  that  galena, 
when  roasted  for  a  longtime  at  a  low  and  gradually-increasing  tempera- 
ture, is  principally  changed  into  sulphate  of  lead  and  less  into  oxide ; 
and  that  if  at  a  certain  period  the  roasting  is  interrupted  while  there  is 
yet  some  undecomposed  galena  present  with  a  preponderating  mass  of 
sulphate,  and  the  temperature  is  then  increased,  without  reaching  the 
smelting  point,  the  constituents  of  the  charge  decompose  each  other  in 
such  a  way  that,  with  but  a  trifling  reduction  of  metal,  oxide  of  lead  is 
principally  formed,  while  sulphurous  acid  escapes.  The  oxide  of  lead 
is  then  easily  reduced  bv  treating  it  with  charcoal. 

Pb  S  +  3PbO,S03  =  4Pb  O  +  480^ 

4Pb  O  +  40  =  4'Pb  +  400. 
If,  besides  the  oxide  of  lead,  sulphate  should  be  present  it  also  will  be 
decomposed  by  the  charcoal.  According  to  Gay-Lussac  t,  when  an  ex- 
cess of  carbon  is  present,  the  sulphate  is  changed  into  sulphide  of  lead 
while  carbonic  acid  escapes.  When  equal  equivalents  of  sulphate  and 
carbon  are  present  at  a  low  temperature,  carbonic  acid  is  developed  and 
only  half  of  the  sulphate  of  lead  is  changed  into  sulphide  (2  PbOjSOs 
.f2C  =  PbO,S03-f  PbS-f2C02).  When  the  temperature  is  increased 
to  a  glowing  heat,  the  sulphate  and  sulphide  of  lead  mutually  react  so 
that  metallic  lead  and  sulphurous  acid  result.  When  two  equivalents 
of  carbon  are  brought  together  with  four  equivalents  of  sulphate  of 
lead  one  ecpiivalent  of  sulphide  is  first  originated  at  a  moderate  glowing 
heat,  (4  PbO,S03-f  20  =  3  PbO,S03  -f  Pb  S  -f  2OO2,)  which  at  an  in- 
creasetl  temperature  is  changed  b}-  the  action  of  the  three  equivalents 
of  sulphate  of  lead  into  sulphurous  acid  and  oxide  of  lead,  (3  PbO, 

SOs-f  Pb  S  =  4  PbO-f  4  SO2). 

This  process  was  originated  and  for  some  time  operated  at  Alberts- 
ville  and  Poullaouen,  in  Brittany,  and  is  at  present  yet  in  use  in  several 
other  European  establishments.  By  it  ores  can  be  worked  which  con- 
tain some  silica,  because  at  the  low  temperature  used  in  roasting,  a  sili- 
cate of  lead  is  not  so  easily  formed.  But  this  is  no  longer  true  when  the 
contents  of  silica  exceed  five  per  cent.    In  that  case  much  lead  passes 

**  Kerl's  HUtteukunde,  vol.  ii,  page  78. 
Erdmauu's  Journal  fiir  praktisclie  Cheraie,  xi,  68. 
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into  the  slag.  A  percentage  of  zinc-blende  in  the  ore  acts  favorably, 
because  the  zinc  forms  with  the  silica  a  stiff  slag  which  prevents  sinter 
ing.  As  in  the  Carinthian  process,  the  ore  is  exhausted  as  much  as 
possible  in  the  last  or  hottest  period ;  but  this  occasions  a  loss  of  lead, 
as  well  as  an  iinpurer  product,  so  that  smelting  of  the  residue  in  the 
shaft-furnace  would  be  more  advantageous.  Comparing  the  capacity 
of  charge  of  the  Carinthian  furnace  with  that  of  the  French,  shows  the 
latter  to  have  a  smaller  production,  a  charge  of  1,200  to  1,300  kilo- 
grams, (2(345.5  to  28GG  pounds  avoirdupois,)  in  a  hearth  with  sump 
from  4  to  5  meters  square,  consuming  fifteen  to  sixteen  hours.  The 
reverberatory  being  larger  than  the  Carinthian,  somewhat  less  fuel  is 
used,  but  this  advantage  disappears  if  double  furnaces  are  employed  in 
the  latter  process. 

TJie  English  process. — The  principal  object  of  the  English  modification 
of  the  reverberatory  process  is  to  rench  the  greatest  possible  production ; 
and  therefore  larger  furnaces  with  three  working-doors  on  each  side, 
stone-coal  as  fuel,  and  higher  temperatures  are  employed.  This  causes 
a  copious  formation  of  oxysulphuret  of  lead,  and  especially  if  silica  is 
present,  even  in  very  small  quantities,  much  rich  slag  remains  in  the 
last  period,  from  which  the  lead  and  silver  have  to  be  extracted 
in  a  subsequent  smelting  in  a  shaft-furnace.  On  account  of  the  high 
temperature  employed  in  the  reverberatory,  a  great  deal  of  lead  and  sil- 
ver is  volatilized  and  much  of  this  is  lost,  although  very  extensive  sys- 
tems of  condensation  chambers  are  attached  to  the  furnaces.  If  carbon- 
ate of  lime  is  present  in  ores  rich  in  silver,  they  may  be  smelted  by  this 
process  without  serious  loss,  as  the  presence  of  the  lime  prevents  the 
passage  of  silver  into  the  slags  by  decomposing  the  sulphide,  and  per- 
mitting the  metallic  lead  to  take  up  the  silver.  If  it  is  not  present, 
burned  lime  is  added  tluring  the  process.  Professor  Kerl  (Iliittenkunde, 
vol.  2,  page  G2,)  gives  the  following  theory  in  regard  to  the  reactions  in 
this  process : 

The  normal  proceeding  consists  in  roasting  considerable  quantities  of 
galena  at  a  quickly-increasing  temperature,  in  less  time  than  in  the  Car- 
inthian process,  so  that  in  proportion  to  the  undecom])osed  galena  the 
quantity  of  oxides  formed  is  less  than  in  the  method  just  mentioned.  If 
the  charge, 'when  in  this  condition,  is  exposed  to  a  still  higher  tempera- 
ture, metallic  lead  and  subsulphide  of  lead  are  formed  bv  the  action  of 
the  oxides  on  the  sulphides:  2PbS-f  PbO,S03=Pb+rb2S+2S03.  If 
the  temperature  is  decreased  when  no  more  lead  results,  the  subsulphide 
of  lead,  (containing  92.8  per  cent,  of  lead,  and  7^2  per  cent,  of  sulphur,) 
which  is  homogeneous  at  a  high  temperature,  but  not  when  at  a  heat 
when  the  mass  becomes  doughy,  is  decomposed  into  sulphide  of  lead 
and  metallic  lead.  If,  during  this  cooling,  air  is  permitted  to  enter  the 
furnace,  a  part  of  the  sulphide  of  lead  is  oxidized,  and  in  a  subsequent 
higher  temperature  more  metallic  lead  is  reduced.  The  process  aims  to 
extract  as  much  lead  as  possible  by  repeating  these  reactions  several 
times;  but  a  point  is  finally' reached  where  the  increased  temperature 
causes  the  whole  mass  to  melt,  and  then  oxysulphuret  is  formed,  which 
requires  a  re])eated  addition  of  lime  and  access  of  air  to  make  its  decom- 
position possible.  When  by  this  last  resort  no  more  lead  cau  be  ex- 
tracted, the  residue  must  be  smelted  in  a  shaft-furnace. 

The  consumption  of  fuel  in  tbe  English  process  is  very  large,  surpass- 
ing even  that  in  the  Carinthian  furnace;  the  cost  of  labor  is  propor- 
tionally less,  but  there  is  a  larger  loss  of  lead,  by  reason  of  the  high 
temperature  employed.  The  process  would  be  far  more  economical 
if  the  first  roasting  were  conducted  slowly  and  at  a  very  low  heat. 
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After  comparing  the  three  roasting  and  reducing  reverberatory  pro- 
cesses above  described,  Professor  M.  L.  Gruner  gives  the  following 
resum^ : 

It  is  clear  that  the  form  of  the  reverberatory  has  less  influence  on  the 
success  of  the  process  than  the  mode  of  working.  If,  in  any  of  the 
furnaces,  the  work  is  conducted  quickly  and  at  too  high  a  temperature, 
the  losses  are  large ;  but  if  the  roasting  is  conducted  slowly,  at  a  low 
red-heat,  and  the  temperature  is  increased  in  the  second  period,  just 
when  the  correct  proportion  of  sulphuretted  and  oxidized  matter  has 
been  reached,  the  most  complete  extraction  of  the  lead  and  silver  is 
secured ;  and  this  can  be  accomplished  in  any  of  the  reverberatories  iu 
use  in  either  of  the  three  processes.  It  is  most  advisable  to  extract  the 
lead  from  the  ore  in  the  reverberatory  to  w  ithin  35  to  40  per  cent.,  and 
for  this  purpose  the  large  English  reverberatories  are  more  economical 
than  the  small  Carinthian.  A  number  of  working-doors  on  the  two 
long  sides  of  the  furnace  is  advantageous;  but  the  arrangement  of  two 
fireplaces,  as  in  the  Belgian  modification  of  the  English  furnace,  is  not 
advisable,  because  the  temperature  will  thereby  too  easily  transgress 
the  proper  limits.  A  sump  for  the  reception  of  the  lead  inside  the  fur- 
nace is  best  placed  iu  the  coolest  place.  The  different  furnaces  can 
work  up  the  following  quantities  of  ore,  containing  from  70  to  80  per 
cent,  of  lead,  during  the  year,  (three  hundred  working  days :) 

Tons. 

Common  single  Carinthian  furnace 150 

Single  Carinthian  furnace  with  air-canals  in  the  fire- 
bridge   350  to  400 

French  double  furnace 1, 000  to  1, 200 

English  furnace 1, 000  to  1, 400 

2.  Roasting  and  precipitating  furnaces, — There  are  two  processes  of 
this  kind.  The  one,  as  practiced  in  Vienne,  France,  is  based  on  the 
fact  that  iron  and  galena,  when  mixed  and  exposed  quickly  in  a  rever- 
beratory to  such  a  heat  that  the  mass  begins  to  sinter,  and  kept  for 
some  time  at  that  temperature  with  continual  stirring,  react,  so  that 
the  iron  gradually-  disappears  by  taking  up  the  sulphur  from  the  galena 
and' forming  a  matte,  while  the  greater  part  of  the  lead  remains  in  a 
metallic  state.  If  this  mass  is  then  smelted  by  increasing  the  heat,  and 
permitted  to  run  into  a  sump,  the  different  constituents  separate  them- 
selves by  their  specific  gravity,  the  lead  going  to  the  bottom,  while  the 
matte,  which  contains,  besides  the  iron,  other  metals  and  some  lead, 
remains  on  top  of  the  lead  and  below  the  slag.  The  lead  contains, 
nearly  always,  some  metallic  iron,  which  must  be  removed  by  a  slow 
remelting.  The  matte  and  slag,  if  not  argentiferous,  are  thrown  away, 
as  the  first  generally  contains  not  more  than  from  6  to  12,  and  the  latter 
from  4  to  0  per  cent,  of  lead,  which  would  not  pay  for  extraction  by  a 
separate  process.  If  silver  ores  are  smelted  by  this  process,  by  far  the 
most  of  the  silver  will  follow  the  sulphur  into  the  matte,  from  which  it 
w  ill  have  to  be  extracted  by  further  and  expensive  treatment.  For  this 
reason  the  method  is  not  adapted  foj  the  western  mining  districts,  to 
say  nothing  of  the  im])ractipability  of  obtaining  metallic  iron,  of  w^hicli 
often  35  ])er  cent,  is  required.  It  is  true  that  very  pure  iron  ores, 
together  with  charcoal,  may  replace  the  metallic  iron,  but  even  these 
cannot  be  cheaply  obtained  in  the  necessary  purity  in  most  localities. 

In  the  second  process  it  is  intended  to  save  metallic  iron ;  and  the 
charge  is  therefore  first  roasted  alone  at  a  low  temperature,  so  that  the 
galena  is  as  perfectly  as  possible  changed  into  oxide  and  sulphate  of 
lead.    On^  half  per  cent,  of  coal  dust  and  12  percent,  of  quartz  are  tbexL 
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added,  and  the  whole  is  quickly  heated  to  a  cherry  red.  In  this  stage 
of  the  process  the  oxide  of  lead  is  reduced  and  the  sulphuric  acid  is 
partly  driven  off  as  sulphurous  acid  by  the  action  of  the  coal,  and 
partly  expelled  by  the  silica,  which  takes  its  place,  forming  silicate  of 
lead.  After  the  ebullition  of  the  charge  has  ceased,  about  10  per  cent 
of  metallic  iron  is  added  and  another  heat  is  given,  by  which  the  lead  is 
set  free,  while  the  iron  goes  into  the  slag  as  a  silicate.  If  the  ores  sub- 
jected to  this  treatment  contain  silver,  very  little  of  this  will  pass  into 
the  slag  when  the  process  is  properly  managed,  because  there  are  mostly 
oxides  present;  but  there  is  always  a  considerable  loss  of  lead  in  the 
slag.  It  is  of  course  very  important  in  this  method  to  get  the  correct  pro- 
portions of  silica  and  iron,  which  are  to  be  added.  As  we  cannot  have 
the  process  entirely  in  our  power,  this  is  always  difficult. 

This  process  is  on  account  of  the  quick  returns  which  it  gives,  adapted 
for  use  in  this  country,  for  smelting  silver  ores  in  localities  where  iron, 
iron  ores,  or  basic  iron  slags  can  be  had  at  a  small  cost.  The  process 
executed  in  Newark,  New  Jersey,  is  identical  with  it  in  principle,  though 
it  differs  slightly  iu  some  details.  For  use  in  the  West,  however,  the 
blast-furnace  process  is  far  superior  to  it  in  all  districts  now  under  de- 
velopment. 

III.    SMELTING  IN  BLAST    FUKNACES. 

The  blast  furnace  is  the  best  adapted  for  the  smelting  of  the  rich 
argentiferous  lead  ores,  or  of  mixtures  of  lead  ores  with  silver  ores  in  om* 
western  mining  districts.  These  ores  carry  usually'  considerable  quan- 
tities of  earthy  matter  and  silica,  besides  the  various  combinations  of 
metals  other  than  lead  and  silver.  For  this  reason  alone  they  are  not 
well  suited  for  any  of  the  reverberatory  processes.  But  in  addition  the 
blastfurnace  process  requires  less  fuel  and  labor  in  proportion  to  the 
yield.  It  is  true,  the  volatilization  of  lead  is  somewhat  greater  in  the 
blast-furnace  than  in  the  reverberatory ;  but  this  may  be  partly  avoided 
by  a  proper  shape  and  height  of  the  furnace ;  and  by  far  the  largest 
percentage  of  the  volatilized  lead  and  silver  maj^  be  caught  in  properly- 
constructed  systems  of  condensing  chambers,  especially  when  showers 
of  water  are  used  to  cool  the  fumes. 

Galena  ores  containing  little  silver,  and  no  other  metals,  but  much 
earthy  gangue  are  usually  subjected  to  the  process  known  as  the  pre- 
cipitation process,  those  containing  much  silver,  and  besides  the  above 
substances  a  large  percentage  of  foreign  sulphurets,  arseuiurets,  etc., 
to  the  roasting  and  reducing  process.  In  the  latter,  a  precipitating 
action  is  also  often  introduced  either  by  oxides  of  iron  already  in  the 
charge,  or  by  a  small  addition  of  materials  containing  them.  For  the 
latter  process,  the  western  ores  are  eminently  fitted. 

The  furnaces  used  heretofore,  vary  greatly  in  shape,  and  their  rela- 
tive merits  have  been  often  discussed  by  metallurgical  writers.  Sufhce 
it  to  say,  that  the  liachette  furnace  and  the  Piltz  furnace,  (both  de- 
scribed in  the  remarks  on  Eureka  District,  Nevada,  in  a  former  chapter 
of  this  report,)  are  now  conceded  on  all  sides  to  be  the  best.  They  have 
the  largest  capacity,  and  are  the  most  economical  in  regard  to  fuel  and 
labor,  while  the  loss  of  lead  in  the  slag  is  exceedingly  snuill.  In  the 
latest  modification  of  the  Piltz  furnace,  as  introduced  lately  in  Claus- 
thal,  Germany,  the  slag  contains  only  ^  per  cent,  of  lead,  while  form- 
erly from  4  to  G  per  cent,  was  not  uncommon.  The  loss  by  volatilization 
is  also  greatly  reduced.  This  is  partly  due  to  the  manner  of  charging, 
and  partly  to  the  shape  of  the  furnace. 
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A  very  important  improvement  has  been  lately  added  to  the  Piltz 
furnace  at  Eureka,  by  Messrs.  Keyes  and  Arents,  the  superintendent 
and  the  metallurgist  of  the  Eureka  Consolidated  Comx>any,  which  in- 
creases considerably  the  already  astonishing  results  obtained  with  this 
shaft-furnace.  At  the  same  time  this  improvement  can  be  added  with 
only  slight  modifications  to  all  kinds  of  shaft-furnaces  used  for  lead  or 
copper-matte  smelting ;  and  its  introduction  is,  therefore,  of  great  im- 
portance to  metallurgists  and  owners  of  smelting-works.  I  speak  of 
the  automatic  tapping  apparatus  now  in  use  at  the  above-named  w^orks, 
which  consists  simply  in  a  pipe,  introduced  in  the  side  of  the  furnace, 
at  the  botton^  of  the  crucible,  from  which  it  slants  upward,  ending  in 
a  kettle,  the  upper  rim  of  which  is  at  a  level  with  the  height  of  the  lead 
bath  in  the  furnace  when  the  crucible  is  filled.  It  is  claimed,  and 
proved  by  the  actual  working  of  this  method  of  tapping,  that 

1.  The  furnace  runs  more  regularly. 

2.  The  lead  obtained  is  purer. 

3.  '' Sows"  are  prevented. 

4.  The  work  of  the  smelters  is  lightened. 

These  results  agree  entirely  with  the  theories  bearing  on  the  subject, 
as  I  shall  show,  and  a  fifth  beneficial  result  might  be  added,  namely, 
saving  of  fuel. 

When  the  usual  method  of  tapping  a  lead  furnace  is  followed,  the 
blast  is  stopped  and  the  tap-hole  in  the  bottom  of  the  crucible  is  opened, 
(sometimes  with  great  difficulty,  when  metal  has  cooled  in  it  at  a  former 
tapping.)  The  lead,  matte,  and  slag  run  out  into  the  kettle,  the  hole  is 
stopped  again  with  clay  or  a  mixture  of  clay  and  coal-dust  called ''  stiibbe," 
anil  the  blast  is  turned  on  and  smelting  resumed.  With  the  cleaning  of 
the  crucible,  building  up  of  fore-hearth,  etc.,  this  part  of  the  smelting 
often  takes  considerable  time,  and  the  temperature  in  the  furnace  is  so 
reduced  that  much  fuel  is  burned  to  make  up  the  lost  heat.  Irregu- 
larities in  the  running  of  the  furnace  are  frequently  directly  traceable 
to  this  cause,  and  the  first  commencement  of  the  formation  of  "  sows  ^ 
occurs  also  in  nearly  all  cases  during  the  stoppages,  when  the  small 
doughy  masses  of  reduced  metallic  iron  have  an  opportunity  to  stick  to 
the  bottom  of  the  crucible,  which  is  no  longer  protected  by  a  liquid  mass. 
It  is  well  known  to  every  metallurgist  that  when  the  foundation  is  once 
laid  for  a  '*  sow"  it  is  extremely  ditiicult  to  prevent  its  rapid  "  growth  f 
and  even  if  the  larger  parts  are  broken  or  chiseled  out  at  every  tapping, 
the  iron  will  continually  gain  on  the  smelter. 

By  the  employment  of  the  automatic  tap  the  first  formation  of  "  sows" 
is  evidently  prevented.  Even  if  there  be  much  iron  from  the  charge 
reduced  to  the  metallic  state,  the  lumps  will  not  come  in  contact  with 
the  bottom,  but  will  always  swim  on  the  lead-bath.  Being  here  exposed 
to  the  oxidizing  influence  of  the  blast,  they  will  be  carried  into  the  slag. 
It  need  scarcely  be  remarked  that  the  arrangement  for  tapping  is  a 
continuous  one,  and  that  it  carries  the  molten  lead  out  from  the  bottom 
of  the  blast  furnace  as  fast  as  the  metal  is  reduced  inside.  At  the  same 
time  the  lead  smelted  from  the  charge  above  remains  in  the  crucible  long 
enough  to  give  the  molten  ingredients  the  required  time  to  react  upon 
each  other  and  separate  according  to  specific  gravity. 

The  lead  obtained  by  this  apparatus  must  be  purer  than  ordinary 
tappings,  because  it  is  taken  from  the  bottom  of  the  crucible,  where  the 
purest  (heaviest)  metal  gathers,  and  because  foreign  metals,  as  iron, 
zinc,  and  antimou}'  are  mostly  oxidized  and  slagged  before  they  are 
alloyed  with  the  lead. 

The  work  of  the  smelters  is  of  course  considerably  lightened,  because, 
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in  additioQ  to  tbe  tapping,  the  hard  work  of  removing  "  sows,"  loosen- 
ing the  charge  in  the  crucible  after  tapping,  etc.,  is  dispensed  with. 
The  invention  is,  a.s  far  as  lean  judge  at  present,  of  the  first  importance 
for  lead  and  copper  smelting,  and  its  benefits  to  those  branches  of  me- 
tallurgy are  promising  to  be  as  great  as  those  of  the  Luermanii  cinder- 
block  have  already  proved  themselves  to  the  iron  interest. 

1.  The  precipitation  process. 

This  process  is  the  simplest  lead-smelting  method  in  use.  It  is  based 
on  the  greater  affinity  of  the  sulphur  for  iron  than  for  Itiad  ;  and,  with 
ores  containing  only  galena  and  quartzose  or  argillaceous  p:ang^ue  it  can 
be  carried  out  according  to  strictly  stoicliiometrical  principles.  But  when 
foreign  sulphurets  are  present  it  becomes  less  advantageous.  The 
presence  of  those  of  copper,  antimony,  arsenic,  etc.,  i3  especially  unde- 
sirable, because  these  are  also  acted  upon  by  the  iron,  and  the  portions 
reduced  to  metal  deteriorate  the  lead,  while  the  sulphurets  go  into  the 
matte,  which,  besides  much  lead,  carries  the  greater  part  of  the  silver, 
if  silver  be  present,  with  it,  thus  necessitating  further  processes  for  its 
extraction.  For  these  reasons,  and  the  high  price  of  metallic  iron,  it  is 
in  use  at  the  present  time  in  few  localities  only,  the  smelting  works  in 
the  Upper  Hartz  Mountains,  which  work  ores  containing  a  high  percent- 
of  lead,  little  copper,  and  silver,  and  quartzose  gangue,  being  the  prin- 
cipal representatives  of  the  kind. 

For  introduction  in  the  West,  where  the  main  object  of  smelting  is 
the  extraction  of  the  silver  from  the  rich  ores,  while  the  base  metals 
are  of  little  value,  the  process  is  not  at  all  adapted  at  present. 

2.  The  roasting  and  reduction  (and  precipitation)  process. 

This  method  is  eminently  adapted  to  the  treatment  of  ores  rich  in 
silver,  comparatively  poor  in  lead,  and  containing  various  foreign  snl- 
l)hurets,  combinations  of  arsenic  and  antimony,  and  earthy  and  quartzose 
gangue.  Its  main  advantage  consists  in  a  nearly  perfect  extraction  of 
the  silver  in  the  first  smelting,  because  inconsiderable  quantities  only  of 
matte  are  formed ;  but  considerably  more  fuel  is  needed  than  in  the  fore- 
going process,  on  account  of  the  roasting;  the  contents  of  silica  cause 
often  a  loss  of  lead  in  the  slag;  and  when  copper  is  present  in  the  ore  it 
is  lost,  if  the  roasting  has  been  carried  out  suthciently  to  guard  against 
a  loss  of  silver  by  the  formation  of  matte. 

The  process  consists  in  a  roasting,  (the  purpose  of  which  is  to  change 
the  sulphides  as  much  as  possible  into  oxides  and  to  volatilize  a  part  of 
such  deleterioussubstances  as  antimony,  arsenic,  and  zinc,)  and  a  subse- 
quent reducing  smelting.  In  the  latter  it  is  intended  to  reduce  the 
oxides  of  lead  and  silver ;  to  decomi)ose,  by  means  of  iron,  either  adde<l 
or  reduced  from  the  oxide  in  the  charge,  the  sulphides  of  lead  and  silver 
which  may  not  have  been  oxidized  during  the  roasting,  and  to  carry  the 
earthy  and  quartzose  substances  into  the  slag. 

This  process  is  at  present  carried  out  in  an  imperfect  manner  in  Eureka 
District,  Nevada.  The  ores  there  are  mostly  carbonates,  but  a  suffi- 
cient amount  of  sulphide  of  load  and  arseniate  of  iron  is  present  to  C4iuse 
the  formation  of  a  considerable  proportion  of  matte  and  speiss,  which 
are  at  present  not  subjected  to  further  treatment,  and  hence  occasion 
the  loss  of  much  silver  and  lead.  To  guard  against  this  the  ore  should 
be  first  roasted  at  a  low  heat  with  an  addition  of  small  coal,  in  order  to 
remove  the  greater  part  of  the  sulphur  and  arsenic,  and  then  a  heat 
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suflftcient  for  sintering  should  be  given.  There  is  usually  quartz  enough 
present  in  the  ores  (and  whenever  this  is  not  the  case  it  should  be  added) 
to  permit  the  formation  of  silicate  of  lead,  from  which  the  metal  can 
easily  be  removed  during  the  subsequent  smelting  by  a  slight  addition 
of  iron  ores,  basic  slags  containing  much  iron,  etc.,  as  the  ores  them- 
selves contain  considerable  quantities  of  iron.  Even  if  this  method  is 
not  followed  while  the  preponderance  of  carbonates  of  lead  in  the 
mines  continues,  it  will  certainly  have  to  be  introduced  as  soon  as,  with 
increasing  depth  in  the  mines,  uudecomposed  sulphurets,  arseniurets, 
etc.,  are  reached. 

The  principal  and  latest  innovations  and  improvements  in  the  roast- 
^g,  reduction,  and  precipitation  process  are  introduced  in  Pise,  France, 
and  in  Freiberg,  Saxony.  The  methods  of  both  these  localities  have 
been  described  by  Professor  M.  L.  Gruner,  and  I  insert  here  a  transla- 
tion of  his  articles,  which  are  of  the  highest  value  for  the  metallurgist. 

Smelting-worlcs  at  Pise. — At  these  works  ores  from  Pallieres  (galena 
with  quartz  and  sulphurets  of  iron)  and  from  Sardinia,  which  are  bought 
up  at  Marseilles,  are  smelted.  Tlie  roasting  is  carried  out  in  reverber- 
atories,  8  to  12  meters*  in  length  and  2  meters  in  width,  which  have 
doors  on  one  of  the  long  sides  only.  The  roasting  is  conducted  very 
carefully  and  completely,  without  raising  the  temperature  high  enough 
for  melting,  (slagging).  The  smelting  was  formerly  done  in  Gastilian 
furnaces  with  3  to  4  tuyeres,  similar  to  those  of  Pont-gibaud,  Biache  St. 
Waast,  etc.,  biit  lately  the  director  of  the  works,  M.  Barru,  has  improved 
the  furnaces  in  an  important  manner  by  making  them  higher,  replacing 
the  fire-proof  material  in  the  regions  of  the  tuyeres  with  iron  plates 
cooled  with  water,  and  by  inserting  a  charging  funnel,  closed  above,  into 
the  top  of  the  furnace. 

The  furnace  rests  on  a  large  foundation,  held  together  by  a  cast-iron 
ring,  in  the  middle  of  which  the  stiibbe-sump,  0.90  meters  in  depth 
and  1.9  meters  in  diameter,  is  located.  On  the  foundation  a  ring  of  fire- 
proof brick  is  laid,  on  which  stand  four  curved  cast-iron  plates,  0.80 
meters  high,  inclosing  an  interior  spa<ie  1.15  to  1.20  meters  in  diameter. 
These,  when  properly  connected,  form  the  cylindrical  wall  of  the  fur- 
nace in  the  smelting-zone.  In  order  to  facilitate  a  change  in  the  height 
of  the  tuyeres,  when  necessary,  these  plates  are  not  directly  connected 
with  each  other,  four  pillars,  0.25  meters  in  length  and  0.22  meters  thick, 
intervening  between  them.  In  the  third  one  of  these,  0.25  meters  above 
the  foundation,  the  tuyeres  are  inserted,  and  in  the  base  of  the  fourth 
the  tap-hole  is  located.  Around  the  outer  circumference  the  plates  are 
connected  by  clamps,  for  the  purpose  of  holding  the  pillars  between 
them  and  of  supporting  the  upper  portion  of  the  furnace.  Around  the 
outer  surface  run  three  small  horizontjil  troughs  of  cast  iron,  which  are 
constantly  kept  full  of  water.  This  runs  vertically  along  the  plates, 
from  one  trough  to  the  other,  and  the  portion  not  evaporated  is  gath- 
ered in  a  reservoir  at  the  foot  of  the  plates.  Four  to  five  thousand 
liters  of  water  are  used  in  twenty-four  hours.  The  upper  part  of  the 
furnace  consists  of  fire-proof  material,  which  rests  on  a  projection  held 
by  the  plates. 

This  part  of  the  furnace  is  1.80  meters  wide.  Higher  up  follows  a 
simple  iron  cylinder,  the  elongation  of  the  iron  mantle,  which  is  lined 
w  ith  fire-brick.  The  entire  height  of  the  furnace  above  the  foundation 
is  3.25  meters.  At  this  height  the  top  is  closed  by  a  horizontal  iron 
plate,  in  the  middle  of  which  a  sheet-iron  cylinder,  1  meter  high  and  of 

*1  meter=39.38  inches;  1  liter=0.88  quart;  1  grani=15.433  troy  grains;  lkilograin= 
2.204  pounds  avoirdupois. 
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the  diameter  of  tbe  shaft,  is  inserted.  It  is  open  at  the  lower  end,  and 
can  be  closed  on  top  by  a  door.  At  the  side,  near  the  top  of  the  fur- 
nace, the  fumes  pass  through  a  flue  0.25  meters  wide,  into  the  condensa- 
tion chambers,  which  are  470  meters  long,  and  contain  1,860  cubic 
meters.  They  are  connected  with  a  chimney  40  to  50  meters  in  height, 
which  communicates  also  with  the  roasting  furnaces.  The  furnace  has 
two  tuyeres,  of  0.05  meters  diameter,  and  the  blast  has  a  pressure  of 
0.03  to  0.04  meters.  Before  putting  the  furnace  in  operation  the  inside 
of  the  iron  plates  is  covered  with  a  layer  of  gypsum,  0.02  meters  thick; 
but  as  soon  as  smelting  has  commenced  this  falls  off  in  pieces,  and  in 
its  place  a  thin  layer  of  slag,  or  regenerated  galena,  is  caused  to  adhere 
to  the  plates  by  the  cooling  effect  of  the  water.  In  this  state  the  fur- 
nace runs  from  two  to  three  mouths,  and  no  repairing  is  necessary  dur- 
ing that  time  except  the  occasional  replacing  of  a  lire-brick  near  the 
tuyeres.  The  campaigns  might  even  last  longer  if  the  '^  tutty"  forming 
in  the  upper  part  of  the  shaft  did  not  render  interruption  necessary. 

In  charging,  the/uel  is  placed  in  the  middle  and  along  the  breast, 
while  the  charge  is  thrown  in  in  the  form  of  a  semicircle  over  the  tuye- 
res. By  means  of  a  valve  in  the  flue,  the  exit  of  the  gases  is  so  regu- 
lated that  the  outer  air  exerts  only  a  small  pressure  on  the  furnace  gases. 
In  consequence  of  this  the  fumes  draw  oft'  slowly ;  their  quantity  is 
reduced  to  a  minimum ;  the  gases  riever  ignite  on  top  of  the  furna<?e, 
and  even  during  the  charging  little  lead  is  lost  by  the  draft. 

The  eftect  of  this  arrangement  is  imi)ortant.  Before  its  introduction 
the  gases  ignited  often  on  top,  and  the  settlings  of  the  condensing- 
chambers  burned  like  tinder.  They  were  then  light  and  voluminous, 
and  were  carried  along  by  the  dralt ;  now  they  are  gray,  metallic,  and 
heavy,  and  contain  50  to  00  per  cent.,  whereas  they  formerly  contained 
only  35  to  40  per  cent.  Previous  to  18G5  the  entire  loss  in  the  old  fiu*- 
naces,  with  open  top  and  two  meters  high,  was  7  to  8  per  cent.,  half  of 
w  hich  was  lost  in  fumes  ;  now  it  is  onl^^  4  per  cent,  of  which  over  2  per 
cent,  are  fumes.  From  G  to  7  per  cent,  of  the  ore  is  saved  as  condensed 
fumes  in  the  new  furnace. 

The  ores  of  Pallieres  contain  after  roasting,  on  an  average — 

Oxide,  sulphate  and  sulphide  of  lead 500 

Oxide  of  iron  with  some  sulx)hide 300 

Quartz 200 


1,000 

the  contents  of  lead  being  40  i)er  cent.,  110  kilograms  of  which  hold  110 
grams  of  silver. 
The  following  fluxes  are  used : 

Per  cent. 

Limestone 20  to  25 

Rich  iron  ore 3  to    4 

Cast  iron 2  to    3 

and  it  is  intended  to  malce  a  slag  of  the  following  composition : 

Per  cent. 

Silica 30 

Protoxide  of  iron 40 

Oxide  of  calcium 20 

Alumina  and  oxide  of  magnesium 5  to  6 

Oxide  of  lead 1>  to  3 

The  contents  of  sulphur  in  the  slag  must  not  exceed  1  per  cent,  and 
the  contents  of  silver  are  not  to  be  more  than  one  gram  in  100  kilo- 
grams. 
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If  the  ore  has  been  imperfectly  roasted  some  matte  is  formed,  which 
passes  into  the  slag.  In  experiments  to  smelt  raw  sulpho-carbonates 
with  the  common  ore  (galena  with  sulphuret  of  iron)  which  had  been 
slightly  roasted,  with  the  addition  of  7  per  cent,  cast  iron  and  20  per 
cent,  of  iron  ore,  the  resulting  slags  were  mixed  with  matte  and  con- 
tained much  silver.  The  more  carefully  the  roasting  is  carried  out,  the 
more  perfect  is  the  extraction  of  silver.  According  to  this  it  would  be 
advisable  to  leave  the  2  to  3  per  cent,  cast  iron  altogether  out  of  the 
charge  and  to  take  in  its  stead  the  corresponding  amount  of  iron  ore; 
and  also  to  contract  the  furnace  in  the  smelting- zone.  The  smelting 
would  then  take  place  easier  and  a  little  oxide  of  iron  would  be  reduced, 
as  in  the  Eachette  furnace  in  the  Hartz. 

Eight  to  ten  tons  of  roasted  ore  are  smelted  at  Pise  in  twenty-four 
hours,  with  25  i)er  cent,  of  coke,  and  the  lead  is  tapped  two  to  three 
times  daily  into  an  iron  kettle,  which  is  preferable  to  a  sump  cut  out  ot 
stUbbe.  The  added  cast  iron  often  acts  only  as  fuel.  At  Pise  the  con- 
sumption of  coke  fell  from  25  to  22  per  cent.,  wheu  7  per  cent,  of  cast 
iron  were  added  instead  of  3.  At  Pontgibaud,  where  the  ores  contain 
50  per  cent.,  the  effect  of  iron  is  still  more  apparent.  With  10  per  cent, 
of  cast  iron  8  to  9  i^er  cent,  of  coke  were  used,  and  with  12  x)er  cent., 
less  than  7  per  cent.  In  both  cases  not  a  trace  of  matte  was  formed, 
the  iron  being  mostly  oxidized. 

In  the  smelting  process  at  Ems,  Prussia,  a  Rachette  furnace,  with 
twelve  tuyeres,  is  used,  and  in  twenty-four  hours  15  tons  of  charge  are 
smelted,  consisting  of  100  roasted  ore,  with  50  per  cent,  lead,  24  puddling 
slag,  24  splierosiderite,  16  limestone.  Ten  per  cent,  of  cokes  are  used, 
while  formerly,  in  the  old  furnaces,  20  to  30  per  cent,  were  consumed. 
The  saving  is  effected,  however,  less  by  the  shape  of  the  whole  furnace 
than  by  its  narrowness  in  the  smelting-zone. 

The  process  at  Freiberg, — About  two  years  ago  a  modification  of  the 
Castilian  furnace  was  introduced  at  Freiberg.  It  differs  from  the  for- 
mer in  the  horizontal  section,  which  is  eight-sided  instead  of  round ; 
seven  tuyeres  have  been  placed  around  the  perii)hery,  and  it  is  closed 
as  a  "  sump-furnace."  As  at  Pise,  near  Alais  in  France,  a  flue  for  the 
removal  of  the  gases  into  the  chambers  is  built  in  one  side  near  the 
top,  and  in  a  manner  similar  to  the  arrangement  in  iron  blast-furnaces; 
an  iron  cylinder  is  inserted  into  the  top,  behind  which  the  gases  enter 
the  flue.  Through  a  funnel  on  top  of  the  cylinder  the  furnace  is  charged 
by  cars,  the  bottom  of  which  can  be  let  down.  The  furnace  is  4  to  5 
meters  high,  in  the  level  of  the  tuyeres  1.55  meters  wide,  and  on  top 
2.12  meters.  The  tuyt^res  are  cooled  by  water,  and  the  breast  rests  on 
an  iron  box  filled  with  water.  This,  it. is  true,  is  a  great  improvement 
on  the  old  furnaces,  but  iron  walls  should  be  used  in  the  smelting 
region,  as  at  Pise;  the  furnace  ought  to  be  still  more  contracted  in  this 
portion,  and  the  fore-hearth  ought  to  be  discarded.  The  upper  part  of 
the  furnace  is  independent  of  the  lower,  and  rests  on  iron  bars  which  are 
suspended  from  above,  so  that  the  lower  part  can  be  separately  repaired. 
The  charge  is  little  changed.  As  formerly,  45  to  50  per  cent,  of  roasted 
first  matte  are  added  to  the  ore,  but  instead  of  150  per  cent,  of  lead- 
slag,  only  85  per  cent.,  and  2J  per  cent,  of  limestone  are  added.  The 
economy  is  not  peifectly  satisfactory,  as  24  parts  of  coke  are  still  used 
in  treating  100  parts  of  ore.  The  furnace  seems  to  be  too  wide  in  the 
level  of  the  tuyeres,  and  the  charge  is  too  voluminous.  The  amount  of 
the  slag,  and  perhaps  that  of  the  matte,  should  be  lessened,  and  a  part 
of  the  latter  replaced  with  lime.  Nevertheless,  this  is  a  (considerable 
improvement,  31  parts  of  coke  having  been  used  formerly  for  100  parts 
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of  ore.  Poorer  mattes  are  now  produced,  and  slags  which  can  be  thrown 
away,  containing  in  100  kilograms  only  1.5  kilograms  of  lead,  O.I  kilo- 
gram of  copper,  and  1  gram  of  silver.  In  twenty-four  hours  15  tons 
are  smelted,  and  lately  this  has  been  increased  to  2(i  tons. 

Furnaces  of  the  same  kind,  only  differing  from  the  Freiberi^  furnace 
by  their  round  shape  and  the  number  (5)  of  their  tuyeres,  have  been 
erected  at  Braubach  and  Clausthal.  In  the  latter  slags  are  now  made 
which  contain  only  J  per  cent  of  lead. 

As  I  have  mentioned  above,  this  furnace  has  also  been  introduced  at 
Eureka,  Nevada,  and  it  is  reported  that  excellent  results  have  been  ob- 
tained ;  but  1  have  not  yet  received  exact  figures. 

IV.  REFINING  OF  THE  LEAD  AND  EXTRACTION  OP  THE   SILVER. 

Neither  of  these  processes  is  as  yet  practiced  in  the  West,  and  it  is 
probably,  under  present  circumstances,  best  that  they  should  be  ex- 
ecuted at  commercial  centers.  The  principal  reason  for  this  is  the 
insecurity  and  high  freightage  of  fine  bullion  shipments,  both  of  which 
are  avoided  in  shipping  base  bullion. 

Lead  is  refined,  either  for  the  purpose  of  using  subsequently  the  Pat- 
tinson  process  for  the  silver  extraction,  or  to  obtain  a  pure  article  for 
the  trade.  If  the  lead  is  tolerably  pure,  it  is  sufficient  to  remelt  it  in 
a  reverberatory  or  an  iron  kettle  at  a  low  temperature,  draw  off  the 
dross,  and  "pole''  the  fluid  mass.  But  if  the  lead  is  very  impure  it  must 
be  repeatedly  calcined  at  a  red  heat  in  a  reverberatory,  under  access  of 
air;  and  even  this  does  not  suffice  when  antimony  is  present.  In  that 
case  a  blast  is  used  in  some  works ;  in  others,  superheated  steam.  The 
latter  shortens  the  process,  and  has  given  generally  good  results. 

Wlien,  besides  autimony,  much  copper,  iron,  or  nickel;  or  other  not 
easily  fusible  substance  is  present  in  the  lead,  the  calcination  is,  in  some 
localities,  preceded  by  eliquation,  or  the  heating  of  the  mass  to  the 
melting-point  of  the  lead,  which  is  then  drained  off,  leaving  a  sponge  of 
the  less  fusible  metals.  These  must  be  subjected  to  further  treatment, 
both  on  account  of  their  own  value  and  to  recover  the  amount  of  lead 
which  still  inheres  in  them;  and  since  this  reworking  involves  consider- 
able loss  of  metal,  eliquation  is  willingly  avoided  by  metallurgists. 
Where  it  is  employed  the  object  is  to  reduce  the  time,  labor,  and  ex- 
pense required  for  the  calcination  of  a  highly  refractory  material;  and 
when  this  end  is  not  secured  by  eliquation,  that  process  is  not  to  be 
recommended. 

Direct  cupellation  of  th6  whole  product  of  lead  has  nearly  everywhere 
ceased  to  be  employed  for  the  desilverization  of  lead,  partly  l3ecause  there 
is  no  market  for  the  large  amount  of  litharge  thus  produced,  and  its  re- 
duction to  metal  adds  to  the  cost  of  the  process,  and  partly  because  in 
most  crude  lead  the  contents  of  silver  are  too  small  to  permit  an  econom. 
ical  extraction  in  this  way.  The  Pattinson  process  also  is  gradually 
giving  way  to  the  desilverization  by  means  of  zinc,  originally  known 
as  Parke's  method,  but  considerably  improved  by  later  exjierim enters. 
In  this  country  a  similar  process  is  carried  out  at  Newark,  New  Jersey, 
with  this  j>rincipal  difference  from  the  original,  that  the  zinc  contain- 
ing the  silver  is  not  skimmed  from  the  surface  of  the  molten  lead,  but 
retained  in  a  reverberatory  in  the  dross,  after  the  lead  has  been  removed 
at  a  low  temperature  by  a  process  of  eli(|uation.  It  is  base<l  on  the 
fact  that  lead  melts  out  of  an  alloy  of  zinc,  silver,  and  lead,  before  the 
other  two  metals  become  liquid,  and  that  the  silver  has  a  greater  aflSnity 
or  zinc  than  for  lead.    The  objections  to  eliquation,  mentioned  above, 
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do  not  obtain  in  tbe  present  instance,  since  the  lead  is  pure,  and  the 
argentiferous  residuum  requires  no  other  treatment  than  a  simple  dis- 
tillation and  cupellation.  The  manipulations  are,  therefore,  not  rendered 
inconveniently  numerous  or  complicated. 

The  zinc  process,  as  practiced  in  the  small  works  at  Braubach,  on  the 
Rhine,  is  described  by  Professor  Gruner  as  follows : 

Lead  is  treated  here  which  contains  gold,  silver,  and  copper.  Twelve 
tons  of  lead  are  melted  and  2  ])er  cent,  of  zinc  is  added  in  three  periods* 
A  thorough  mixture  is  secured,  after  each  addition  of  zinc,  by  stirring 
the  whole  mass  for  half  an  hour;  then  the  charge  is  permitted  to  cool, 
and  after  three  hours  the  zinc-scum  is  drawn  off.  The  whole  operation^ 
therefore,  lasts  twelve  hours.  The  zinc  absorbs  from  the  lead  first  the 
gold,  then  the  copper,  and  finally  the  silver.*  The  zinc-scum,  which  is 
first  partially  freed  from  lead  by  heating  it  up  to  the  melting  point 
of  the  latter,  is  then  mixed  in  a  cast-iron  kettle  with  chloride  of  lead, 
and  raised  to  a  dark-red  heat.  Chloride  of  zinc  and  l^ad  rich  in  silver 
are  obtained.  The  latter  is  cupelled.  The  great  mass  of  the  lead  from 
which  all  the  silver  has  been  extracted  is  likewise  treated  with  chloride 
of  lead  to  free  it  from  zinc;  and  the  slag  containing  the  chloride  of 
zinc  is  smelted  in  a  reverberatory  or  a  low  blast-furnace,  for  the  pur- 
pose of  obtaining  the  particles  of  lead  mechanically  mixed  with  the  slag. 
It  would  probabl}*  be  better  to  treat  the  slag  with  water,  which  dissolves 
the  chloride  of  zinc.  The  lead  contains  after  the  treatment  less  than 
10  grams  of  silver  per  ton. 

At  Lautenthal,t  in  the  Harz  Mountains,  a  modification  of  Corduri^'s 
process  has  been  introduced.  Here  25,000  poundsf  of  lead  are  melted 
in  a  Pattinson  kettle ;  and  after  the  dross  is  removed  1.4  per  cent,  of 
zinc  is  introduced  at  three  periods,  the  ma.ss  being  each  time  energetically 
stirred  and  then  left  for  some  time  quiet,  in  order  to  give  the  zinc,  con- 
taining the  silver,  a  chance  to  separate.  The  whole  proceeding  takes 
eighteen  hours.  The  stirring  is  done  by  a  vertical  shaft  with  arms,  to 
the  lower  end  of  which  a  box  with  holes  in  the  top  is  attixed  to  receive 
the  zinc.  This  is  added  in  small  solid  pieces,  and  as  soon  as  introduced 
into  the  molten  mass  melts  also  and  ascends  in  fine  streams  through 
the  lead  to  the  top,  taking  up  the  silver  on  its  way.  As  products  of 
this  treatment,  are  obtained : 

a.  Desilverized  lead,  containing  some  zinc  and  antimony.  To  remove 
these,  steam  is  introduced  into  the  lead  from  the  bottom  of  the  kettle* 
This  oxidizes  the  zinc  and  also  some  lead,  while  hydrogen  is  evolved, 
and  the  oxides  rise  to  the  surface.  During  this  process  the  kettle  is 
covered  with  an  iron  hood,  from  which  the  steam  and  gas  are  conducted 
by  a  pipe  into  a  condensing  chamber.  The  presence  of  zinc  in  the 
molten  lead  is  tested  by  taking  a  sample  from  the  bath  with  a  ladle. 
If,  on  emptying  the  ladle,  flaps  or  clouts  of  metal  are  observed  to  ad- 
here to  it,  the  zinc  is  not  yet  completely  removed  from  the  lead.    But 

•  This  statement  of  Professor  Gruner  is  contradicted  by  an  article  in  the  Berg  and 
Hiitt'CninannisGhe  Zeitung,  (1869,  p.  271,)  from  which  I  extract  the  following  passage: 
"  Regarding  the  affinity  of  different  metals  for  zinc,  it  has  been  found  that  when  a 
small  quantity  of  zinc  is  added  to  lea<l  cont«aining  copper,  gold,  and  silver,  the  copper 
is  first  absorbed  by  the  zinc;  if  the  resultant  alloy  of  zinc  and  copper  is  removed,  (for 
further  treatment  by  matte-smelting,)  and  another  small  addition  of  zinc  is  made,  the 
gold  is  next  absorbed,  and  only  by  adding  a  larger  quantity  of  zinc  is  the  silver  thus 
extracted  from  the  lead.  Perhaps  it  would  be  feasible  by  means  of  such  a  graduated 
successive  treatment  of  a  lead-alloy  containing  copper,  gold,  and  silver,  to  ettect  the 
separation  of  these  three  metals."  The  practicability  of  an  accurate  separation  by  such 
means  I  am  inclined  to  disbelieve. 

t  Berg  and  Hlittenmiinnische  Zeitung,  1869,  p.  271. 

t  Prussian  pounds,  equal  to  25,775  English  avoirdupois. 
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when  these  are  no  longer  formed,  and  a  white  crystalline  spot  (specular 
antimony)  shows  itself  in  the  middle  of  the  cooled  sample,  the  zinc  is 
gone  and  the  antimony  has  then  to  be  eliminated.  The  hood  is  removed 
after  first  conducting  steam  directly  under  it  in  order  to  drive  out  the 
hydrogen  and  to  prevent  explosions,  after  which  steam  is  conducted 
into  the  metal  bath  under  access  of  air,  until  a  sample  shows  no 
more  antimony,  the  surface  appearing  uniformly  lead-gray.  The  oxides 
are  then  removed*  from  the  surface  of  the  metal  in  the  kettle,  aud  the 
lead,  of  excellent  quality,  is  ladled  into  molds. 

The  oxides,  containing  lead  and  zinc,  are  concentrated  mechanically 
in  the  wet  way,  and  two  products  are  the  result:  Oxide  of  zinc  of  a 
yellowish-green  color,  containing  30  to  33  per  cent,  of  lead,  and  oxide 
of  lead,  poor  in  zinc,  which  is  smelted  with  other  refuse. 

b.  Zinc  rich  in  silver,  with  some  lead,  (zinc-scum.)  This  is  melted  in 
a  kettle,  and,  after  putting  on  the  hood,  steam  is  introduced,  when  the 
lead  separates,  leaving  a  scum  rich  in  oxides  of  silver  and  zinc.  This 
is  added  afterward,  in  cupelling  the  lead  after  the  first  oxides  have  been 
drawn  off.  The  scum  iivhich  appears  during  this  subsequent  cupellation 
on  the  lead  contains  still  some  silver  and  is  therefore  returned  into  the 
smelting  processes. 

This  method  gives  far  better  results  than  the  Pattinson  process  for- 
merly in  use. 

SEPARATION  WITH    ZINC  AND    CENTRIFUGAL  FORCE. 

Mr.  Eyster,  of  Colorado,  has  lately  published  in  the  Engineering  and 
Mining  Journal  his  process  for  the  desilverization  of  lead  by  zinc,  which 
is  evidently  intended  to  secure  the  more  intimate  distribution  of  the  zinc 
through  the  lead  and  the  final  separation  of  the  lead  and  the  alloy  of 
zinc  and  silver,  by  means  of  centrifugal  force.  This  latter  idea  is  en- 
tirely new,  but  the  experiments  thus  far  made  are  not  conclusive  yet  as 
to  the  economical  advantages  of  the  process.  The  description  of  the 
process  by  the  patentee  follows  here: 

The  cylinder  wliieh  I  first  experimeuted  with  was  only  9  inches  in  diameter; 
the  one  I  now  have  is  15  inches  in  diameter  and  3  inches  in  length  on  the  inside,  that 
is,  from  head  to  head.    The  principles  which  underlie  my  ])rocetw  are : 

First.  That  metals  when  in  the  metallic  state  do  not  enter  into  chemical  combina- 
tion when  mixed  or  alloyed  together. 

Secondly.  That  metals  when  alloyed  and  reduced  to  a  fluid  condition  and  kept  at 
rest  in  that  condition  for  a  considerable  length  of  time,  say  an  hour  or  more,  in  a  deep 
vessel,  will  become  partially  or  approximately  separated,  according  to  their  respective 
specific  gravities.  A  familiar  illustration  of  this  is  to  be  seen  in  a  brass  foundery — brass 
being  composed  of  cojiper  and  tin,  if  kept  at  rest  in  a  molten  state  for  an  hour  will  so 
completely  separate  as  to  destroy  the  quality  of  brass. 

Another  well-known  instance  of  the  same  transposition  i^  this  :  If  silver  and  gold  be 
mixed,  reduced  to  the  molten  condition,  and  kept  in  that  state  for  an  hour  in  a  narrow 
and  deep  crucible,  and  then  allowed  to  cool  without  agitation,  most  of  the  gold  wiU 
be  found  at  the  bottom  of  the  crucible  and  most  of  the  silver  at  the  top.* 

This  result  is  accountable  for  on  the  principle  that  when  these  metals  are  reduced 
to  the  fluid  condition  by  heat,  their  atoms  are  free  to  and  do  arrance  themselves  ac- 
cording to  their  respective  gravities.  When  these  metals  are  mixecT  and  fused,  each 
atom  of  each  metal  retains  in  its  atomic  state  all  of  it«  properties  and  chemical  char- 
acteristics. It  would  re(|uire  too  much  space  for  me  to  go  into  detail  on  this  subject, 
and  I  content  myself  with  simply  stating  the  general  principles. 

If  when  metals  are  thus  mixed  and  in  fusion  you  employ  mechanical  force  to  assist 
their  natural  tendency  to  separate,  you  will  accomplish  that  result  in  proportion  to 
the  force  applied.  The  force  which  I  apply  is  centrifugal  force,  generated  by  the  rapid 
rotation  of  a  hollow  iron  cylinder,  in  which  the  molten  metal  is  placed  for  that  pur- 
pose. 

*  I  do  not  vouch  for  this  statement.  I  have  never  observed  such  a  separation  myself, 
and  I  am  inclined  to  doubt  its  occuiTence.  Mr.  Eyster^s  theory  appears  to  me  too 
weeping.  His  experiments  with  zinc,  silver  and  lead,  on  the  other  hand,  are  as  rea- 
ODable  as  they  are  ingeuius  and  interesting. — R.  W.  K. 
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The  cylinder  I  now  have  for  experiment  is  made  of  cast  iron,  three-quarters  of  an 
inch  thick,  15  inches  in  diameter  inside,  and  3  inches  thick,  that  is,  from  head  to  head, 
so  that  the  cake  or  ingot  of  metal  after  treatment  will  be  of  these  dimensions.  The 
cylinder  is  cast  with  one  of  its  heads  attached.  In  the  other  end  is  a  flange  2  inches 
wide,  on  which  the  ot  her  head  ofthe  cylinder  is  fitted,  so  that  it  may  be  put  on  and  taken 
off  at  pleasure  by  means  of  bolts  and  keys  or  screws.  This  flange,  and  the  head  that 
fits  on  it,  must  be  made  so  that  the  joint  will  be  close,  and  so  constructed  that  it  may 
be  luted  and  made  perfectly  close  or  tight  w'lien  it  is  put  together  for  use.  From  the 
center  of  each  of  the  cylinder-heads  protrudes  an  axle,  cast  with.it,  and  made  strong 
enough  for  the  purpose,  on  which  the  cylinder  revolves.  On  the  top  or  circumference 
of  the  cylinder  is  a  hole  about  one  inch  in  diameter,  through  which  the  cylinder  is 
charged  with  the  molten  metal,  and  which  is  opened  and  closed  ^vith  a  screw  or^other 
appliance  so  as  to  be  perfectly  close.  On  one  of  the  axles  is  fitted  a  spur-wheel,  by 
means  of  which  the  cylinder  is  made  to  revolve.  I  have  a  bed-plate  ca«t  with  journal- 
boxes,  on  which  this  cylinder  is  to  be  placed  when  ready  to  be  operated.  This  bed- 
plate is  placed  on  the  top  of  a  small  furnace,  of  sufficient  capacity  to  generate  heat 
enough  to  keep  the  cylinder  as  hot  as  the  metal  to  be  treated. 

I  place  the  cylinder  in  its  bearings  over  the  furnace,  make  up  a  small  fire,  and  revolve 
the  cylinder  slowly  over  it,  so  as  to  heat  it  up  to  the  temperature  of  the  metal  to  bo 
treated.  I  then  open  the  vent  on  the  top,  pour  in  the  metal  to  be  treated,  close  up  the 
vent,  and  commence  to  revofve  the  cylinder,  at  the  rate  of  about  250  to  300  revolutions 
per  minute,  keeping  in  the  furnace  just  heat  enough  to  keen  the  cylinder  hot,  and  the 
metal  within  it  in  fusion.  After  I  have  revolved  the  cyliimer  thus  for  three  hours,  I 
"withdraw  the  heat,  keeping  up  the  rotation  until  the  cylinder  is  cold,  and  the  metal 
within  it  solidified.  (This  will  be  accelerated  by  a  blnst  of  cold  air  blown  into  the 
furnace.)  I  then  lift  the  cylinder  from  its  bearings,  take  ofl"  the  movable  head,  and 
turn  out  the  cake  of  metal,  when  I  find  the  lighter  metals  in  the  center,  and  the  heavier 
ones  on  the  outside,  so  that  thej'  may  be  cut  apart  in  a'  lathe,  or  by  any  appropriate 
instrument. 

I  do  not  chiim  that  this  process  will  make  an  exact  separation,  unless,  perhaps,  when 
there  were  but  two  metals,  when  one  might  be  cut  pure  from  the  inside,  and  one  pure 
from  the  outside,  leaving  an  intermediate  ring  or  band  to  be  treated  again  with  othera 
of  like  value. 

Having  thus  described  my  method,  I  will  now  give  the  result  of  two  experiments 
which  I  made  recently,  one  in  the  small  cylinder  with  very  rich  leail,  and  one  in  the 
large  cylinder  with  very  poor  lead. 

The  first  experiment,  as  I  said,  was  with  very  rich  lead  ;  a^'oording  to  a.ssay  it  con- 
tained Si, 100  to  the  ton.  It  was  made  in  the  small  cylinder.  I  melted  sixty  pounds  of 
this  lead,  containing  about  ^33  Of  silver.  I  added  to  it  nine  pounds  of  zinc,  and 
after  heating  my  cylinder  to  the  temperature  of  the  molten  metal,  or  a  little  more,  I 
opened  the  vent  on  the  top  and  poured  in  the  metal.  Closing  the  vent,  I  revolved  the 
cylinder  slowly  for  a  few  moments.  This  is  done  to  mix  the  silver,  lead,  and  zinc.  I 
then  stopped  the  rotation,  and  allowed  the  cylinder  to  stand  for  ten  minutes.  This  I 
did  to  enable  the  zinc  to  come  to  the  top  mixed  with  the  silver,  which  it  will  do  by 
reason  of  its  specific  gravity.  I  then  turned  the  cylinder  rapidly  half  round,  so  as  to 
throw  the  zinc  to  the  bottom,  whence  it  would  again  ascend  to  the  top,  by  leaving  the 
cylinder  at  rest  for  t«n  or  fifteen  minutes.  This  may  be  repeated  three  or  four  times,  as 
by  such  manipulation,  and  a  very  slow  motion  of  the  cylinder,  I  obtain  a  most  intimate 
mixture  of  the  zinc  with  the  mass,  and  thus  bring  it  in  contact  with  all  of  the  silver 
in  the  mass,  which  the  zinc,  by  its  superior  affinity,  takes  up,  reducing  the  gravity  of 
the  silver  to  the  mean  between  that  metal  and  zinc,  making  it  about  8^,  and  leaving  the 
lead  at  its  original  gravity.  After  I  had  thus  treated  it,  I  commenced  to  revolve  the 
cylinder  at  the  rate  of  300  revolutions  to  the  minute,  and  continued  its  motion  at  that 
rat«  for  two  hours  and  a  half,  keeping  up  heat  enough  in  the  furnace  to  keep  the  metal 
in  fusion.  At  the  end  of  two  and  a  half  hours,  I  withdrew  the  fire  and  cooled  the  fur- 
nace with  "Water,  keeping  up  the  rotation  of  the  cylindnr  at  the  same  speed  until  it 
was  cold  and  the  metal  within  it  solidified.  I  then  lifted  it  off"  from  its  place,  took  off 
the  head,  and  turned  out  the  ingot,  which  was  nine  inches  in  diameter  and  three  inches 
thick,  with  a  hollow  core  in  the  center. 

By  means  of  concentric  circles  I  divided  this  mass  into  eight  rings,  which  I  num- 
bered, commencing  with  the  outer  one.  A  small  section  across  all  these  rings,  in  the 
direction  of  the  radius  of  the  circles,  was  taken  for  assay  to  the  mint,  and  gave  the 
following  results :  No.  1  contained  1.7  parts  of  silver;  No.  2  contained  3  parts  of  sil- 
ver; No.  3  contained  11..5  part«  of  silver:  No.  4  contained  268  parts  of  silver;  No.  5 
contained  519  parts  of  silver :  No.  6  contained  .545  parts  of  silver ;  No.  7  contained  553 
parts  of  silver ;  No.  8  contained  624  parts  of  silver.  These  are  the  mint  figur^^s,  and 
show,  as  yon  see,  a  concentration  of  624  to  1.7.  It  illustrates  also  the  principle  in  the 
gradual  increase  of  silver  from  the  outside  to  the  inside.  A  few  pounds  more  of  zinc 
added  to  this  experiment,  and  a  longer  period  of  rotation,  would,  I  have  no  doubt,  pro- 
duce a  much  more  decided  result. 
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The  second  experiment  was  with  the  15-iuch  cylinder,  and  with  180  pounds  of  lea<l, 
containing  $20  of  silver  pt^r  ton.  This  experiment  was  prepared  exactly  as  the  fornuT 
one.  I  heated  the  cylinder  up  to  the  proper  x>oint,  that  is,  the  temperature  of  the 
molten  metal.  I  then  poured  in  the  melted  metal,  adding  to  it  five  ponuds  of  zinc, 
and  mixed  as  before  stated  hy  slow  motion  and  stopping  the  cylinder.  I  then  com- 
menced to  revolve  the  cylinder  at  a  rate  of  from  250  to  300  revolutions  per  minute.  I 
kept  this  up  for  three  hours,  keeping  at  the  same  time  heat  enough  to  keep  the  metals 
melted.  At  the  end  of  three  hours  1  withdrew  the  heat,  and  kept  up  the  rotation  of 
the  cylinder  at  the  same  speed  until  it  was  cold  and  tlie  metal  solidified,  when  I  stopped 
it,  took  off  the  cylinder,  took  off  the  head  and  turned  out  the  ingot  of  the  same  shape 
as  that  from  the  first  experiment,  hut  of  larger  size.  In  this  instance  the  metal  was 
divided  in  the  same  manner  as  before,  but  the  number  of  rings  was  increaj»ed  from 
eight  to  fourteen. 

Fifteen  grains  from  No.  1  gave  so  small  a  speck  or  point  of  silver  that  it  was  with 
difl8culty  it  could  be  seen  in  the  cup  with  the  naked  eye.  Professor  Schirmer  said  it  was 
not  more  than  would  be  in  the  same  quantity  of  litharge.  He  says  practically  it 
amounts  to  nothing.  The  others  gave  the  same  results  up  to  No.  12,  which  had*  an 
appreciable  quantity  ;  No.  13  a  little  more  ;  No.  14  quite  a  respectable  globule.  We 
did  not  weigh  them,  as  I  was  desirous  to  keep  them  in  the  cni>els  for  exhibition  to 
friends,  as  out  of  the  cups  none  of  them  could  have  been  weighed  in  the  most  delicat-e 
scales,  except  Nos.  13  and  14. 

All  of  the  experiments  which  I  have  made  produced  similar  results,  and  I  am  now 
fully  satisfied  that  every  sncceeding  effort  which  I  make  will  produce  the  same  results 
Indeed,  when  I  have  an  engine  or  other  force  to  drive  my  machinery,  so  that  1  can  con- 
tinue the  rotation  of  the  cylin^ier  for  six  or  seven  hours,  the  result  will  be  a  i>erfect 
one.  1  now  desire  to  procure  a  wrought-iron  cylinder  of  the  capacity  of  from  1,200  to 
to  2,000  pounds.  With  this  apparatus,  and  this  mode  of  treatment,  I  feel  contident  that 
I  can  concentrate  the  silver  that  is  in  one  ton  of  lead  mto  100  pounds,  at  an  ex]>en8e  of 
less  than  $5  per  ton,  thus  saving  the  expense  of  cupelling  1,900  pounds  of  ]ea<l. 

The  zinc  to  be  used  in  the  process  is  to  be  distilled  from  the  solid  metal,  converted 
into  metallic  zinc  and  used  over  again  m  a  similar  succession  of  processes,  so  that  there 
is  no  loss.    We  find  no  trace  of  zinc  in  the  samples  outride  of  No.  12. 

W^hen  I  speak  of  the  cost  of  concentrating  a  ton  of  lead,  I  speak  with  reference  to  the 
cost  of  working  an  establishment  of  the  capacity  of  five  tons  per  day.  All  the  hoist- 
ing and  lifting  of  cylinders  would  be  done  by  means  of  cranes  and  pulleys,  and  the 
cutting  of  the  concentrated  metal  by  means  of  an  upright  lathe  with  an  adjustable 
cutter.    Four  men  and  one  ton  of  coal  would  treat  five  tons  per  day  with  great  ease. 

CORDURlil's  PROCESS. 

Professor  Fred.  Prime,  jr.,  of  Lafayette  College,  Easton,  Pennsylva- 
nia, has  translated  a  memoir  by  Messrs.  Wedding  &  Braeuning,  origin- 
ally published  in  vol.  xvii  of  Zeitschrift  fiir  das  Berg^  Uiitten  tind  tkiU- 
neii'  Wesen  in  dem  lyreussischen  Staute,  on  Mr.  Cordnri^'^  moilitication 
of  the  desilverization  of  lead  by  zinc,  which  is  especially  valuable  for 
this  country,  as  our  western  argentiferous  galenas  generally  contain 
many  impurities,  the  removal  of  which  from  the  lead,  subsequently  to 
the  desilverization,  is  one  of  the  principal  objects  of  this  process.  With 
the  permission  of  the  translator  I  introduce  his  work  here  in  full.  It 
originally  appeared  in  the  columns  of  the  Technologist,  an  illusti^ted 
industrial  magazine,  published  in  New  York. 

The  process  may  be  divided  into :  Pirst,  desilverization  of  the  lewd ; 
second,  refining  the  desilverized  lead;  third,  treatment  of  the  zinc 
scum. 

DESILVERIZATION   OF   THE    LEAD,   AND   REFINING  THE   DESILVERIZED 

LEAD. 

At  the  works  of  Baron  Rothschild,  in  Havre,  Spanish  lead  is  smelted, 
containing  0.04 — 0.00  per  cent,  silver,  and  but  very  slight  traces  of  anti- 
mony. The  desilverization  and  refining  are  carried  on  in  dift'erent  ket- 
tles." According  to  Corduri^'s  plan,  the  desilverizing  kettle  should  be 
placed  at  a  higher  level  than  the  other,  in  order  that  the  desilverized 
lead  may  be  tapped  off  into  the  refining  kettle ;  but  at  Havre,  in  conse- 
quence of  local  conditions,  all  these  kettles  are  placed  at  a  level,  so  tliat 
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the  desilverized  lead  must  be  ladled  out.  As  this  is  much  less  advan- 
tageous than  the  plan  proposed  by  Corduri6,  the  latter  is  shown  in  Fig. 
4,  of  the  plate.  In  this,  a  designates  the  desilverizing  kettle.  This  is 
perforated  at  the  bottom,  where  the  discharge  pi]>e,  6,  is  affixed,  from 
which  the  lead  is  conducted  by  a  forked  gutter,  c,  into  the  refining  ket- 
tle, d.  The  closure  is  made  by  a  stopper,  ic,  which  is  inserted  into  the 
pipe  b. 

The  disposition  chosen  at  Havre  is  shown  in  ground-plan  in  Fig.  1,  and 
in  vertical  section  in  Fig.  2,  and  the  corresponding  parts  are  lettered  as 
in  Fig.  4.  The  kettles  are  cylindrical,  with  almost  hemispherical  bot- 
toms. The  thickness  of  the  iron  at  the  bottom  is  3J  inches — being  twice 
that  of  the  sides.  The  desilverizing  kettle  holds  22,000  pounds  of  lead ; 
the  refining  kettles  are  correspondingly  smaller,  there  being  two  of 
these  to  ea€h  desilverizing  kettle  ;  lower  are  small  kettles  for  liquating 
the  zinc  scum,  one  of  which  is  placed  alongside  of  each  desilverizing 
kettle.  The  fires  under  the  ditterent  kettles  are  independent  of  each 
other,  the  fiames  being  conducted  spirally  around  the  kettles ;  r  is  the 
common  flue  for  the  kettles  a  and  I ;  p  that  for  the  kettle  d.  Both  these 
and  the  flues  of  the  boiler  discharge  into  one  chimney.  At  H:ivre,  the 
boiler  is  a  simple  cylinder  13.1  feet  long  and  20  inches  in  diameter. 
These  dimensions  are  more  than  sufficient  to  serve  simultaneous! v  two 
systems  of  two  refining  kettles  eaeh. 

The  steam  supply  pipe,  n,  is  conducted  along  the  flue  jj,  by  which  a 
superheating  of  the  steam  is  effected.  There  is  an  arrangement,  q^  (see 
Fig.  1,)  at  the  lowest  point,  by  which  the  condensed  water  can  be  blown 
out  of  the  pipe  before  the  commencement  of  the  operation. 

The  refining-kettle's,  d,  are  closed  by  a  movable  hood  of  sheet  iron, 
fitting  into  a  groove  on  the  edge.  The  hoods  are  connected  by  sheet- 
iron  pipes,/,  with  condensation  chambers,  g,  of  which  there  is  one  for 
each  system.  At  Havre,  the  condensation  chambers  are  of  sheet  iron, 
and  evidently  of  too  small  cubical  contents. 

Manner  of  working. — The  work  is  commenced  by  mixing  the  zinc  with 
the  lead,  melted  in  one  of  the  desilverizing  kettles,  by  means  of  a  me- 
chanical stirrer,  represented  on  a  larger  scale  in  Fig.  3.  The  vertical 
shaft,  a,  is  set  in  rotary  motion  from  the  crank,  c,  by  the  conical  wheels, 
b  b.  To  the  shaft,  a,  is  attached  the  box,  d,  perforated  like  a  sieve,  in 
which  the  zinc  is  placed,  and  this,  filled  with  pieces  of  zinc,  is  closed  by 
the  cover,  k,  which  is  fastened  in  place  by  the  wedges,  1 1.  Above  the 
box,  and  attached  to  the  shaft,  are  two  skew-wings.  The  whole  is  sup- 
ported on  the  frame,  e  e,  which  can  be  moved  on  rails  over  the  desilver- 
izing kettle.  When  beginning  the  work,  the  shaft,  a,  is  sunk  so  deep 
into  the  metal,  that  the  box  containing  the  zinc  is  suspended  near  the 
bottom  of  the  kettle.  The  shaft  is  passed  through  the  collars, /and  (/, 
and  the  wedge,  h,  inserted  below  the  collar,/,  prevents  its  being  lifted 
out  of  position  by  the  motion  of  the  apparatus. 

The  shaft  is  set  in  rotary  motion  so  soon  as  the  box  containing  the 
zinc  has  been  sunk  in  the  kettle,  thus  producing  a  distribution  of  the 
rising  drops  of  zinc  by  means  of  the  skew-wings.  After  the  zinc  has 
been  intermixed  the  connection  of  the  conical  wheels  is  loosened,  the 
wedge,  hy  removed,  and  the  shaft  lifted  by  a  system  of  pulleys.  For  this 
purpose  the  collar,  g,  is  movable  on  the  points,  i,  so  that  the  box  can  be 
lifted  above  the  level  of  the  frame,  f,  and  held  in  this  position  by  placing 
under  it  a  double  claw  resting  on  the  supports,  m  w,  and  the  whole 
apparatus  may  be  rolled  away  from  the  kettle. 

This  mechanical  stirrer,  not  eftecting  the  complete  distribution  of  the 
zinc  in  the  lead,  it  is  found  necessary,  after  each  addition  of  zinc,  to  stir 

H.  Ex.  10 29 
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for  sotne  time  with  skimming-ladles — an  operation  which,  in  the  opinion 
of  the  officers,  might  be  dispensed  with  if  the  wings  were  made  larger 
and  two  sets  i)laced  on  the  shaft,  one  over  the  other.  It  is  intended  to 
make  snch  a  change  in  the  apparatus  at  Havre.  Wete  the  stirring  a])pa- 
ratus,  as  it  easily  might  be,  moved  by  steam,  much  manual  labor 
would  be  avoided. 

The  amount  of  zinc  used  at  the  Eothschild  Works  is  1.1  per  cent;  the 
length  of  time  necessary  for  melting  and  ladelingout,  twenty  to  twenty- 
four  hours;  the  amount  of  silver  in  the  desilverized  lead  is  0.0005  per 
cent.,  or  79  grains  in  a  ton.  If  the  difference  in  the  percentage  of  silver 
in  the  lead  be  considered,  these  results  closely  coincide  with  those  ob- 
tained at  the  Hartz  Works,  where,  in  twenty-four  hours,  a  kettle  of 
25,775  pounds  of  lead,  with  0.0104  to  0.0125  per  cent,  of  silver  is  devsil- 
verized  by  1.4  per  cent,  of  zinc,  to  0.0005  per  cent,  silver.  The  zinc 
scum,  after  being  liquated  in  the  small  kettles  at  a  tolerably  higli 
temperature  is  quite  dry,  and  contains  2 J  to  3  per  cent,  silver.  It  is 
subsequently  treated,  while  the  liquated  lead  is  returned  to  that  in  the 
desilverizing  kettle. 

In  order  to  free  the  desilverized  lead  from  zinc,  it  is  brought  into 
both  of  the  refining  kettles  belonging  to  each  desilverizmg  kettle,  which 
hold  about  11,000  pounds  each.    The  kettles  are  heated  to  light  cherry- 
red  heat;  the  hoods  are  then  set  on,  the  steam-conducting  pipe  is  passed 
to  the  bottom  of  the  kettle,  and  steam  injected  into  the  metal  bath,  at  a 
pressure  of  four  atmospheres.    A  violent  oxidation  of  the  zinc  takes 
place  uuder  a  disengagement  of  hydrogen,  the  temperature  in   tbe 
kettles  is  much  increased  by  the  chemical  process,  and  in  abont  three 
hours  the  whole  of  the  zinc  is  oxidized,  and  the  antimony  also  removed; 
of  this,  as  already  mentioned,  there  exists  but  a  small  quantity  in  the 
lead.    The  oxides  are  a  mixture  of  oxide  of  lead  and  oxide  of  zinc,  in 
which  many  particles  of  metallic  lead  are  also  mingled.     Though  do 
figures  with  regard  to  the  amount  of  this  last  can  be  given,  from  their 
appearance,  the  quantity,  as  in  the  Hartz,  is  at  least  2  to  3  per  cent,  of 
the  original  amount  of  lead.    The  mercantile  lead  produced  is  apparentlj 
of  a  very  good  quality ;  it  is  ladled  outinto  imns,  movable  on  two  wheels. 
The  condensation  chambers  are  evidently  too  small  to  collect  all  the  fine 
oxides  which  have  been  carried  oH*.    The  production  of  refined   lead  is 
stated  as  82  per  cent.,  while  the  quantity  of  English  coal  used  is  given 
as  8  to  10  per  cent. 

Two  systems  are  always  worked  together — desilverizing  and  refining 
two  charges  of  22,000  pounds  in  twenty-four  hours.  Both  systems  are 
served  by  six  workmen,  who  alternate  in  twelve-hour  shifts,  so  that  hut 
three  workmen  are  employed  at  one  time.  Two  of  these  serve  the  de- 
silverizing kettle,  while  the  third  attends  to  the  boiler  and  the  kettle 
containing  the  desilverized  lead.  The  ladling  out  of  the  mercantile  lead 
is  done  by  special  workmen,  who  are  paid  30  cents*  per  2,200  pounds, 
while  the  other  workmen  earn  from  80  to  100  cents  daily.  The  total 
cost  of  this  portion  of  the  process,  with  the  exception  of  losses,  (estimated 
at  1  per  cent.,)  may  be  rated  as  follows: 

On  100  weigkt 
of  lead. 

Wages — For  44,000  pounds  are  required  10  shifts  at  90  cent^ 2.  04  cts. 

Coal — For  2,200  pounds  of  lead  are  used  220  pounds  of  coal,  costing  50  cents. .  2!  20  ct«. 

Zinc — Tbe  amount  of  zinc  used  for  2,200  pounds  of  lead  is  22  pounds,  costing 

112  cents 5.08ct«. 

9. 32  ct6. 


All  moneys  are  given  in  coin  value  of  the  United  States. 
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When  this  process  was  introduced  into  the  Laiitenthal  Silver  Works, 
the  existing  Pattinson  battery  was  used  unaltered,  the  kettles  being 
simply  provided  with  hoods,  which  are  connected  with  larger  conden- 
sation chambers  than  at  Havre.  The  desilverization  and  refining  are 
carried  on  in  the  same  kettle,  which  holds  27,500  pounds.  Steam,  having 
a  pressure  of  but  one* atmosphere,  is  conducted  into  the  metallic  bath 
heated  to  a  cherry-red  heat,  and  the  whole  is  completely  freed  from 
zinc  in  about  three  hours.  An  attempt  to  remove  contemporaneously,  as 
at  Havre,  the  antimony,  which  is  here  present  in  considerable  quanti- 
ties, was  unsuccessful  5  to  do  this  the  zincous  oxides  are  first  removed, 
the  hood  is  then  set  on  loosely,  doors  in  it  are  opened,  so  that  the  air 
can  have  access,  and  steam  is  conducted  in  for  about  an  hour  longer. 
By  this  means  black  abstrich,  similar  to  that  formed  by  poling,  results, 
with  the  advantage  of  holding  the  zincous  oxides  apart  from  the  anti- 
monial  products.  The  zinc  scum  is  liquated  in  common  desilverizing 
kettles,  at  a  less  elevated  temperature.  A  zinc  scum  is  obtained,  con- 
taining about  IJ  to  15  per  cent,  silver.  It  will  hereafter  be  shown  that 
this,  which  contains  more  lead,  is  more  readily  decomposed  b3'  steam 
than  the  dry,  very  argentiferous,  and  zincous  zinc  scum  obtained  at 
Hav  re.  The  lead,  liquated  at  a  lower  temperature,  and  hence  containing 
less  silver,  is  completely  desilverized  in  the  ordinary  manner  by  skim- 
ming; as  the  liquated  lead  contains  a  surplus  of  zinc,  none  (or  if  any  a 
very  small  quantity)  need  be  added.  The  Hartz  liquating  operation 
appears  more  advantageous  than  that  used  at  Havre,  since  the  labor  of 
ladling  the  liquated  lead  into  the  desilverizing  kettle  is  altogether 
avoided. 

The  direct  yield  of  refined  lead  is  about  80  to  84  per  cent. ;  about  1 J 
per  cent,  of  the  lead  goes  into  the  zincous  oxides,  which  consist  of  about 
55  per  cent,  of  lead,  and  0.8  per  cent,  goes  into  the  antimonial  abstrich. 
The  rest  of  the  metal  passes  into  the  zinc  scum,  the  lead  reduced  from 
the  first  scum,  and  the  lead  refuse  formed  after  the  removal  of  the  anti- 
mony. The  amount  of  coal  used  in  desilverizing  and  refining  is  about 
ten  per  cent.  The  total  cost  *  of  this  process  (except  loss,  pay  of  director, 
and  wear  of  the  kettle,)  is  about  12.5  cents  per  hundred  height,  (110 
pounds:) 

Wages 1. 9  cfrs. 

Ziuc 7. 5  cts. 

Coal 3.0ct8. 

12.  4  cts. 


These  expenses  would  probably  be  somewhat  reduced  with  more 
practice  and  greater  production,  by  a  saving  in  wages  and  coal.    The 


as  is  generally  the  case  in  w^ell-managed  smelting  works.  The  following 
analysis  shows  the  excellent  quality  of  the  lead  deprived  of  zinc  by 
means  of  steam : 

Lead 09.9913 

Copper w ...         .0022 

Antimouy 0052 

Zinc 

Iron 0007 

Silver 0006 

100.0000 


*  The  exact  and  detailed  results  are  tabulated  at  the  end  of  t£ie  mevsvovi. 
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If  the  operations  at  Havre  and  in  the  Hartz  are  compared,  the  first 
striking  difference  is  that,  at  the  former  place,  the  lead  is  deprived  of 
zinc,  in  special  smaller  refining  kettles,  under  high  pressure.  The  de- 
zincation  is  carried  on  in  special  kettles,  as  it  is  feared  that  light  rich 
argentiferous  crusts  may  remain  clinging  to  the  sides  of  the  desilverizing 
kettle,  which  will  not  be  renioved  by  skimming,  and  which  may  impair 
the  desilverization  of  the  lead.  This  result  has  never  beeu  observed  iu 
the  Hartz,  where  the  desilverization  is  carried  just  as  far  as  at  Havre, 
and  completed  in  the  same  time.  The  reasou  given  for  using  smaller 
refining  kettles  at  Havre  is  that  the  process  is  thus  hastened,  while  a 
better  quality  of  lead  is  thought  to  be  obtained  by  the  higher  pressure 
of  the  steam ;  but,  as  alrea^ly  stated,  the  dezincation  is  effected  at  the 
Hartz  in  larger  kettles,  under  a  low  steam  pressure,  in  the  same  time  as 
at  Havre. 

TREATMENT  OF  THE  ZINC  SCUM. 

1.  Treatment  of  the  poor  zinc  scum. 

The  attempt  to  remove  the  antimony  contemporaneously  did  not  prove 
successful;  but  this  could  not  be  attained  when  tried  with  steam  under 
a  pressure  of  four  to  five  atmospheres.    That  a  special  removal  of  the 
antimony  is  not  necessary  at  Havre  is  probably  owing  neither  to  the 
arrangement  of  the  kettles  nor  to  the  use  of  high-pressure  steam,  but  to 
the  small  amount  of  antimony  in  the  lead,  to  remove  which  the  refining 
process  is  perhaps  sufficient;  and  if  the  ditt'erent  capacities  of  the  kettles 
are  considered,  it  is  found  that  the  dezincation  and  removal  of  the  anti- 
mony occupy  the  same  tiuie  in  the  Hartz  as  the  dezincation  alone  does 
at  Havre.     It  would  therefore  appear  that  there  is  no  advantage  in 
desilverizing  and  dezincizing  in  special  kettles  with  high-pressure  steam. 
Even  a  superheating  of  the  steam  appears  to  be  scarcely  necessary;  at 
least  in  the  Hartz  its  use  made  no  apparent*  dift'erence.     It  is  only 
requisite  that  the  steam  should  be  dry,  as  otherwise  the  latent  heat 
needed  to  convert  the  water  anew  into  steam  causes  a  greater  consump- 
tion of  fuel.'    From  a  comparison  of  the  costs  it  is  evident  that  they  are 
about  alike  at  Havre  {ind  the  Hartz,  if  no  account  be  made  of  the  difierent 
quantities  of  zinc  which  are  dependent  on  the  amount  of  silver  in  the 
lead.    If  the  Corduri6  and   simple  poling  process  are  compared,  the 
direct  cost  of  the  desilverization  and  refining  will  be  found  about  the 
same.    A  slight  advantage  would  in  time  be  gained  by  the  steam  method 
in  shortening  the  process  and  consequently  saving  labor  and  fuel.     The 
small  quantity  of  plumbiferous  oxides  and  the  consequently  larger 
quantity  of  refined  lead  produced  by  the  steam  process,  give  it  an  im- 
portant advantage,  while  the  zincous  oxides  are  availal>le  as   paint. 
Moreover,  the  steam  method  admits  readily  a  complete  closure  of  the 
kettles,  thus  preventing  the  loss  of  lead  and  rendering  the  work  less 
injurious  to  health.    In  dezincation  by  poling  such  a  closure  canuot 
easily  be  employed,  not  only  because  the  pole  must  frequently   be 
replaced,  but  also  that  the  oxidation  of  the  zinc  being  almost  entirely 
due  to  the  oxygen  of  the  air,  a  complete  exclusion  of  this  is  not  desirable. 

As  used  at  Lautenthal  the  steam  method  demands  no  expensive  plant. 
Every  Pattinson  battery  may,  at  a  slight  outlay,  be  altered  to  serve  it 
Condensation  chambers  of  but  small  extent  are  needed,  since  the  oxides 
carried  off  fall  easily  with  the  steam.  It  therefore  seems  evident  that 
the  steam  process  has  the  advantage  over  all  other  yet  known  methods 
for  refining  the  zincous  desilv^erized  lead.  In  a  new  establishment  it 
•  would  be  advisable  to  provide  the  kettles  with  a  tapping  arrangement, 
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80  that  the  lead  might  flow  directly  into  the  pans,  and  thus  do  away 
with  the  laborious  and  tedious  ladling  out.  The  plug  recommended  by 
Cordurie  is  less  suitable  for  the  purpose  than  the  slide  used  in  some  of 
the  Rhenish  lead  works.  Of  this  the  tapping-pipe  ends  in  a  triangular 
flange,  on  which  ther*}  is  a  movable  lever,  which  is  pressed  against  by 
an  iron  plate  held  in  position  by  screws;  both  the  flange  and  the  inner 
side  of  the  'lever,  by  which  the  tap-opening  is  closed,  must  be  planed 
very  smooth,  so  fis  to  produce  a  complete  closure.  For  safety  the  tap- 
opening  is  also  closed  b3'  a  brasque  plug.  If  stopped  by  solidified  lead 
the  tap  opening  is  easily  cleared  by  running  a  hot-iron  bar  into  it.  The 
translator  saw  this  slide  arrangement  used  at  the  works  of  the  Stolberg 
company,  near  Aix-la-(3hapelle,  where  it  worked  admirably. 

The  oxides  produced  in  the  Corduri^  method  of  refining  the  lead  are 
80  rich  in  zinc,  and  occur  in  such  a  fine  state  of  division,  that  the  great 
mass  of  oxide  of  zinc  can  be  easily  separated  from  the  oxide  of  lead  by 
a  simple  elutriation. 

The  following  manipulation  is  used  at  Havre  for  this  purpose:  The 
oxides  are  first  washed  with  a  little  water  on  an  inclined  plane,  six  feet 
long,  divided  into  two  sections  by  a  traverse.  The  particles  of  lead 
remain  in  the  upper  section,  a  portion  of  the  plumbiferous  oxides  is 
collected  in  the  second  section  ;  but  the  great  nmss  of  the  oxides  pass 
through  a  sieve  in  front  of  the  flame,  into  a  large  reservoir.  The  lead 
particles  are  retunied  to  be  refined,  the  plumbiferous  oxides  are  reduced 
in  a  reverberatory  furnace,  while  the  great  mass  of  the  oxides,  composed 
of  almost  equal  parts  of  oxide  of  zinc  and  oxide  of  lead,  are  subjected 
to  a  further  separation  by  decantation.  For  this  purpose  three  casks, 
about  four  feet  high  and  four  feet  in  diameter,  are  placed  one  above 
another.  These  are  provided  at  various  heights,  with  tap-openings. 
The  oxides  are  placed  in  the  upper  cask  and  stirred  up  with  water. 
They  are  then  allowed  to  settle  and  the  rich  zincous  oxides,  which  lie 
on  top,  are  tapped  into  the  second  cask.  The  same  operation  is  here 
repeated,  the  highest  portion  goes  into  the  lower  cask,  the  heaviest  is 
returned  to  the  upper  one.  In  this  manner,  plumbiferous  oxides,  with 
about  60  per  cent.  lead,  and  zincous  oxides,  which  retain  30  per  cent, 
lead,  are  obtained.  The  first,  like  the  rich  oxides  to  be  hereafter  men- 
tioned, are  treated  with  hydrochloric  acid  in  order  to  remove  the  zinc 
and  fit  them  for  reduction.  The  latter  are  well  dried,  and  it  is  intended 
to  sell  them  as  paint,  for  which  they  are  said  to  be  excellent,  their 
qualit}^  being  improved  by  the  lead  they  contain ;  for,  though  their  tint 
is  not  pure  white,  they  require  less  oil  than  zinc-white.  These  oxides 
are  particularly  good  for  painting  wood,  and  answer  better  than  zinc- 
white  for  a  first  coat  or  where  a  pure  white  color  is  not  necessary.  It 
is  therefore  hoped  that  the  zinc  oxides,  equal  to  about  one  per  cent,  of 
the  original  amount  of  lead,  may  be  sold  at  a  relatively  fair  price. 

In  table  2  we  give  a  plan  of  the  processes  and  intermediate  products 
for  the  purpose  of  affording  an  easy  tabular  view. 

In  tJte  Hartz, — When  washed  at  the  Lauthental  Silver  Works,  on  an 
inclined  plane,  the  greater  part  of  the  poor  oxides  remained  in  the  res- 
idue, which  contained  upward  of  So  per  cent.  lead.  Hence  it  appears 
that  this  substance  essentially  consists  of  metallic  lead  and  oxide  of 
lead,  and  can,  therefore,  be  reduced  without  dittlculty.  The  remainder 
of  the  oxides  are  conducted  into  the  collecting  vessels  as  a  fine  silt. 
They  contain  only  thirty  per  cent,  lead,  and  are  of  a  yellowish  tint.  If 
used  as  a  metallic  color,  the  presence  of  oxide  of  lead  would  appear 
advantageous.  The  results  obtained  at  Havre  can,  therefore,  be  had 
without  decantation  by  the  use  of  a  better  method  of  concentration^  as 
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by  this  means  the  separation  of  almost  equal  portions  of  oxide  of  lead 
and  oxide  of  zinc,  and  the  consequent  treatment  by  hydrochloric  acid 
is  entirely  avoided.  The  price  of  hydrochloric  acid  being  much  greater 
in  the  Ilartz  than  at  Havre,  it  will  scarcely  be  employed  there  for  the 
treatment  of  the  plumbiferous  residues,  and  it  is  hoped  this  maybe 
better  done  by  a  simple  reduction.  No  estimate  can  be  given  as  to  the 
amount  of  acid  used  in  treating  the  poor  oxides  at  Havre,  since  suffi- 
cient quantities  have  not  yet  been  worked  for  the  formation  of  a  correct 
opinion. 

2.     Treatment  of  tlie  rich  argentiferous  zinc  scum — steam  process  at  Havre 

and  in  the  Hartz. 

Corduri(^  not  only  originated  the  use  of  steam  for  dezincation  of  lead, 
but  first  called  attention  to  the  use  of  steam  in  the  further  treatment  of 
the  rich  zinc  scum.     When  the  zinc  scum  from  the  desilverization  is 
treated  with  steam,  the  zinc-silver-lead  alloy  it  contains  is  decomposed, 
and  a  mixture  formed  of  oxide  of  zinc  and  oxide  of  lead  with  rich  lead. 
The  oxides  are  still  argentiferous,  the  silver  they  contain  being  due  to 
grains  of  rich  lead,  mechanically  intermixed,  and  also  to  a  tolerably 
infusible  lead-silver-coi)per  alloy.    The  latter  frequently  attaches  itself 
in  considerable  quantities  to  the*  hood  covering  the  kettles,  so  that  the 
amount  of  silver  increases  with  that  of  c6pper,  up  to  9  per  cent-     The 
formation  of  this  alloy  is  caused  by  the  lead  thrown  against  the  sides 
of  the  hood  (and  therefore  into  tlie  oxides)  which  li<|uates  out  till  an 
alloy  remains  which  no  longer  melts  at  the  light-red  heut  of  lead.    To 
avoid  forming  this  alloy,  as  far  as  i)Ossible,  the  steam  must  not  be 
allowed  to  stream  with  too  great  force  through  the  metal,  nor  .must  the 
zinc  scum  be  taken  off  too  dry,  since  lead  is  then  wanting  and  the  alloy 
rich  in  silver  and  copper  is  more  easily  produced.     Moreover,  the  zinc 
scum,  deficient  in  lead,  requires  an  excessively  high  temperature  to 
bring  the  mass  to  a  semi-fluid  condition  tit  to  be  treated  with  steam. 

At  Havre,  where  the  zinc  scum  is  taken  off  very  dry,  the  oxides  con 
tain  more  silver  than  the  rich  lead  separated;  while  in  the  Hartz  the 
reverse  is  true,  since  the  zinc  scum  contains  more  lead.  In  the  laftei 
case,  the  rich  lead  contains  about  1^  to  1^  per  cent.;  the  rich  oxide 
above  1^  to  1  per  cent,  silver.  As  a  consequence  of  the  high  temi>era- 
ture,  the  kettles  used  for  treating  the  zinc  scum  at  Havre  are  rapidly 
destroyed,  while  after  four  months'  use  a  change  was  not  found  neces- 
sary in  the  Hartij.  It  may  also  be  mentioned  that  there  a  steam  pres- 
sure of  but  thirteen  to  fifteen  pounds  is  used  in  this  stage  of  the  opera- 
tion; and  at  Havre,  on  the  contrary,  four  to  five  atmospheres,  yet  the 
period  of  the  operation  is  no  shorter  than  in  the  Hartz.  At  both 
places,  four  hours  are  required  to  decompose  a  kettle  of  11,000  pounds. 

Considerable  quantities  of  hydrogen  gas  are  formed  during  the  treat- 
ment of  the  zinc,  and  if  the  tightly-closed  hoods  are  opened  and  air 
allowed  to  enter  before  the  end  of  the  operation,  there  is  danger  of  an 
explosion.  This  risk  may  be  avoided  by  conducting  through  the  hood 
a  second  steam-pipe  to  discharge  above  the  bath  of  metal  and  thus 
passing  steam  over  the  kettle  and  through  the  condensation  chamber 
after  the  conclusion  of  the  process. 

The  completion  of  the  operation  is  recognized  by  means  of  samples 
of  the  oxides  and  the  rich  lead.  The  latter  must  be  so  free  from  zinc 
that  no  flaps  remain  on  a  ladle  from  which  it  is  poured,  while  the  oxides 
must  be  in  a  fine  powder,  free  from  the  greasiness  of  intermixed  metal, 
and  when  taken  in  a  glowing  condition  must  exhibit  no  ignition  of  zinc 
in  the  air. 
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Tlie  smoke  carried  off  with  the  steam  consists,  for  the  most  part,  of 
oxide  of  zinc,  and  is  always  more  or  less  argentiferous,  and  it  is,  wherever 
practicable,  advisable  to  erect  sufficient  condensation  chambers  to 
collect  it. 

According  to  Gruner,  during  an  experiment  of  considerable  duration, 
tlie  loss  of  silver  at  llavre  amounted  to  three  per  cent.,  an  unfavorable 
result  which  must,  in  great  part,  have  been  owing  to  insufficient  con- 
densing chambers.  The  relative  amounts  of  oxides  and  rich  lead  depend 
on  the  character  of  the  zinc  scum.  In  the  Hartz,  where,  as  already 
mentioned,  the  zinc  scum  is  enriched  to  fifteen  per  cent.,  from  100  pounds 
of  zinc  scum  are  obtained  on  an  average  70  to  75  pounds  of  rich  lead; 
32  to  26  pounds  oxides. 

As  known,  not  only  the  silver,  but  the  greater  portion  of  the  copper, 
with  small  quantities  of  antimony,  is  concentrated  in  the  rich  lead  ;  and 
when  treating  lea<l  containing  much  copper,  the  enrichment  of  tlie  zinc 
nlust,  on  this  account,  not  be  carried  too  far,  since  the  rich  lead  contains 
so  much  copper  that  it  will  hardly  melt.  In  this  case  a  very  rich  litharge 
is  obtained  from  the  cupellation  of  the  rich  lead,  and  a  relatively  .very 
large  portion  of  the  silver  must  be  returned  to  intermediate  operations, 
causing  a  loss  which  is  evidently  a  great  disadvantage. 

Final  treatment — The  further  treatment  of  the  argentiferous  oxides 
is  an  important  question,  and  the  folfowing  process  is  employed  at  the 
Havre  works: 

The  oxides,  in  a  fine  powder,  are  separated  from  the  intermingled 
grains,  which  consist,  for  the  most  part,  of  the  very  refractory  alloy,  by 
shifting  under  water.  The  grains  are  powdered  in  a  mortar  and  then 
treated,  like  the  fine  powder,  with  hydrochloric  acid,  for  the  purpose  of 
removing  the  zinc,  which  otherwise  hinders  the  reduction  of  the  oxides. 
Therefore,  only  so  much  acid  should  be  used  as  to  bring  all  the  zinc  into 
solution.  When  this  end  is  completely  attained,  there  is  formed  at  the 
same  time  an  insoluble  oxychloride  of  lejid.  For  this  [mrimse  cisterns 
are  used  at  Havre,  laid  in  Portland  cement,  and  lined  with  a  thick  coat- 
ing of  the  same,  to  protect  them  from  the  action  of  the  acid.  Iron  ves- 
sels, enameled  on  the  inside,  resisted  the  action  of  the  acid  but  a  short 
time.  To  manipulate  44,100  pounds  of  lead  daily,  two  cisterns  4  feet 
long  in  clear,  3  feet  broad  and  2J  feet  deep,  are  sufficient  for  the  treat- 
ment of  the  rich  and  poor  oxides. 

The  cisterns  are  provided  with  a  tap  1^  feet  above  the  floor.  Previous 
to  dissohang,  the  oxides  are  stirred  with  a  little  water,  and  the  acid 
added  cold,  as  brought,  without  any  further  dilution.  It  is  then  stirred 
uninterruptedly  from  four  to  five  hours,  in  order  to  prevent  any  caking 
together  of  the  oxides,  which  would  hinder  the  action  of  the  acid.  The 
operation  is  completed  when  a  sample  of  the  oxides  melts  in  a  crucible 
in  a  muffle-furnace  without  the  addition  of  any  fluxes.  The  greater 
portion  must  then  separate  as  metallic  lead.  The  oxychloride  of  lead, 
present  in  smaller  quantities,  forms  a  thin  fluid  slag  over  the  metallic 
mass.  Until  this  separation  takes  place  completely,  that  is,  so  long  as 
the  slag  of  oxychloride  of  lead  is  still  porous  and  appears  mixed  with 
particles  of  metal,  zinc  is  still  present  and  the  process  unfinished.  If 
the  fluid  over  the  oxides  reacts  neutrally  before  the  oxides  gain  the  de- 
sired character,  acid  is  wanting;  but  if  with  an  acid  reaction  the  oxides 
are  sufficiently  prepared,  fresh  quantities  of  oxides  are  added  so  as  to 
utilize  the  acid  completely.  Acid  reaction  is  shown  by  the  evolution  of 
hydrogen  gas  on  dipping  in  a  piece  of  zinc.  In  this  way  it  is  very  easy 
to  effect  the  entire  removal  of  the  zinc  without  the  use  of  an  excess  of 
acid. 
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After  tapping  off  the  fluid  into  clearing  vessels,  the  oxides  so  pre- 
pared are  placed  on  an  inclined  plane  to  drain,  and  then  melted  in  iron 
kettles,  thus  separating  the  greater  portion  of  the  rich  lead  from  the 
chloride  of  lead  containing  little  silver.  The  last  is  reduced  in  a  rever- 
beratory  furnace  with  lime  and  coal.  The  slags  formed  in  this  are  melted 
in  a  low  blast-furnace  with  the  dross  obtained  in  the  reduction  of  rich 
litharge  in  a  reverl)erat()r3^  furnace,  together  with  a  flux  of  ferruginous 
substances.  The  result  is  a  cupriferous  matte  containing  but  little  lead, 
and  slag  lead,  which  is  refined,  and  then  goes  back  to  the  desilveriza- 
tion.    The  chloride  is  thrown  aside  as  useless. 

In  considering  the  method  just  described,  the  amount  of  h^'drochloric 
acid  used  forms  a  very  important  factor  in  the  calculation,  and  this 
varies  with  the  proi)ortion  of  zinc  present  in  the  oxides.     JSo  accurate 
investigation  on  this  subject  has  been  made  at  Havre,  but  it  may  he 
predicted  that  the  amount  of  a<5id  used  approximates  to  the  amount  of 
oxides  treated,  or  about  2  per  cent,  of  the  original  lead.     At  Havre  the 
acid  can  be  bought  at  the  low  rate  of  50  cents  per  100  pounds,  costing 
about  1 J  cents  i)er  100  pounds  of  lead  treated.     In  the  Hartz,  where  the 
price  is  much  higher,  this  method  was  found  impracticable.     The  rich 
oxides  are  there  introduced  at  the  highest  possible  heat  during  cujiellA- 
tion.    To  prevent  loss  from  the  formation  of  dust,  the  blast  is  shut  off 
until  the  oxides  form  a  pulpy  mass  on  the  surface  of  lead  being  cupelled; 
the  blast  is  then  let  on  again  and  the  Are  kept  at  high  heat  until  a  less- 
consistent  pulpy  slag  has  formed.    This  is  drawn  off,  and  consists  of 
oxide  of  zinc,  oxide  of  lead,  and  grains  of  rich  lead.     The  silver  con- 
tained in  this  scum  does  not  amount  to  more  than  23,750  grains  in  the 
ton,  the  greatest  portion  of  the  silver  having  passed  into  the  lead.    Af- 
er  the  scum  has  been  drawn  off,  true  litharge  is  formed,  which,  from 
the  high  percentage  of  silver  in  the  lead,  is  always  argentiferous.    As 
the  grains  of  rich  lead  in  the  scum  cannot  be  mechanically  removed,  (by 
wasliing  or  huddling,)  the  whole  of  the  scum  is  reduced  together  with 
rich  litharge.    The  zinc  being  present,  not  as  metal,  but  oxide,  does  not 
injuriously  affect  the  working  of  the  furnace,  as  was  the  case  formerlj 
in  smelting  the  zinc  scum.    As  the  zincous  slags  produced  b^-  the  re- 
duction still  contain  lead  and  some  silver,  they  are  therefore  added  to  the 
matte  smelting  in  a  blast  furnace  where  a  very  thin,  fluid  slag,  rich  in 
iron,  is  produced,  so  that  the  zinc,  which  has  no  ill  ett'ect  on  the  working 
of  the  furnace,  is  lost  in  thcf  slags  and  thrown  away. 

A  condition  of  success  in  the  operation  of  adding  oxides  during  the 
cupellationis,  that  the  oxides  must  not  be  taken  too  dry,  i.  e.,  too  poor  in 
lead,  as  in  that  case  the  amount  of  oxides  produced  is  so  great  as  to  be 
disproi)ortioned  to  the  quantity  of  rich  lead.  It  has  been  found,  in  re- 
lation to  the  silver  and  copper  contained  in  the  lead  at  Lautenthal,  that 
it  is  advisable  to  take  from  8  to  10  per  cent,  of  the  lead  placed  in  the 
kettles  in  the  form  of  zinc  scum. 

An  inspection  of  table  1  will  show  that  the  rich  oxides  are  utilized  at 
a  much  less  cost  in  the  Hartz  than  at  Havre,  and  by  this  process  there 
is  litrle  danger  of  loss,  provided  the  oxides  are  added  with  care  durin<^ 
cupellation.  It  may,  however,  be  recommended,  where  practicable  to 
snpply  the  cupelling  furnaces  with  condensation  chambers.  The  method 
of  decom[)osing  the  rich,  argentiferous  zinc  scum  by  steam,  and  utiliz- 
ing the  oxides  by  addition  during  cupellation,  is  marked  by  its  simpli- 
city, its  slight  expense,  and  comparative  freedom  from  loss. 

The  whole  steam  process,  both  for  refining  the  poor  lead  and  treating 
the  rich  oxides,  is  to  be  regarded  as  an  essential  improvement  in  zinc 
desilverization,  which  must  lead  to  its  general  introduction. 
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order  to  avoid  returning  the  zinc  to  the  smelting-furnace,  as  is  the 

when  the  oxides  are  added  to  the  lead  during  cupellation,  the 

^^^^^^^•:il>t  was  made  to  separate,  by  washing,  the  oxide  of  zinc  free  from 

^        c,  from  the  mechanically  inclosed  argentiferous  particles  of  lead  5 

Ei  sufficient  separation  was  found  to  involve  too  great  expense,  in 

^^qiience  of  the  line  state  of  division  of  the  mass,  and  that  an  oxide 

^ic  was  produced  too  argentiferous  to  permit  its  entire  removal. 

series  of  excursions  in  Germany  during  a  period  of  three  years, 
^  the  translator  opportunities  carefully  to  observe  and  study  all  the 
^^^l^ods  of  zinc  desilverization  in  use.  Of  these  he  considers  the  Cor- 
^^^^^  process  decidedly  the  best  and  most  economical.  With  local 
^^^lifications,  this  method  is  suitable  wherever  the  price  of  zinc  is  not 
|^^^T*bitant.  Its  great  advantJige  over  that  of  Pattinson  is  shown  in  the 
^^^eeding  article,  and  its  general  substitution  is  merely  a  question  of 


"^XiL.E  l.^Cost  and  productiouy  with  lead  from  ths  Upper  Hartz ;  determined  from  the  treat- 
ment of  lyGl^yA^Q  pounds. 

I, — METAL   PRODUCTION  BY  THE  ZINC  DESILVERIZATION. 


BY  THE  STEAM  PROCESS. 

BT  USE  OF  8TA8S- 
FURTH  SAT/IU. 

BT  POLINO. 

Materials  and  products. 

• 

From  the  assay  there 
is  contained— 

Amount  used  and 
obtained  in  per 
cent- 

Am*t  used  and 
obtained   in 
per  cent. — 

Silver. 

Lead. 

Silver. 

Lead. 

Lead. 

Lead. 

USED. 

1.653,450  ponnds  lead  from  blast  famace 

^,630  pounds  lead  from  liquation  of  abstricb . 

lbs.    oz. 

2,770  11 

6  10 

7bs. 
1, 651, 176 
5,616 

• 

* 

Total 

2,777    9 

1, 656,  792 

100 

100 

100 

100 

PRODUCED. 

(A)— Mercantile  products. 
2  911.145  ciiwelled  silver  

2,721  11 

, 

97.99 

Jieliued  Hartz  lead 

1, 398, 490 

91.  844 

22, 067 

4,067 

83.202 
^K  543 
1.332 
0.246 

77.187 
12.120 
12.120 
12.190 

74.57 

Good  i)i(r-lea<l 

15  40 

Antimouiul  lead -. 

15.40 

Oxides  cnutaiuing  no  silver,  (13,560  pounds, 
containing,  by  assay,  30  per  cent,  lead.) 

15.40 

Total  A 

2,721  11 

1,  516,  468 

97.99 

90.323 

89.307 

87.97 

(B) — Subordinate  prodiiets  returned  to  smelt- 
ing processes. 

50,9*26  iK)unclS  antimonial  litharge,  with  per 

100  pounds  1.096  i)ouuds  silver. 
17,306  pounds  sole  of  cupelling  furnace  witb 

per  100  pounds  12.1  |>ounds  silver  and  66 

pounds  lead. 
35,714  ]Mninds  flux,  containing  lead,  witli  per 

100  pounds  .060  ponnds  silver  and  90  ])ounils 

lea<l. 
12, 125  pounds  lead  dross  witb  per  100  pounds 

94  pounds  lead. 
36,706  pounds  lead  slugs  per  100  ponnds  14 

pounds  lend. 

55    8 
2    I 

2    2 

50,881 
11,460 

32,143 

11, 397 
5,140 

Total  B 

59  11 

111,  021 

2.159 

6.701 

7.373 

&87 

Total  A  and  B 

2,871  10 

1, 627,  489 

100. 149 

97.024 

96.680 

96.84 

Hence,  with  regai-d  to  the  metals  used,  J  f^' 

4     1 

0.149 

29,303 

'  2.976 

3.320 

3.16 
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II. — COST  OF  THE   ZINC   DE8ILVERIZATIOX. 


For  5^  toD8  of  lead. 


Desil  vorization - 

Deziucation 

Reniovinp  antimony  by  steam 

DocompoHition  of  zinc-scnm 

Kctiuing  the  deailverizod  lead 

Kediiction  of  tho  zinc-scum 

Cupellation 

Reuuction  of  the  oxides  formed  by  cupcllatton 

"Washing  the  oxides  free  of  silver 

Reducing  the  litharge 

Refining  desilverized  lead  from  reduction 

Preparation  of  antimonial  lead 


Total 


BY  THE  STEAM  PBOCESS. 


Wages. 


1/ 


$2  76 


80 
38 
29 
14 

8 
7 


4  52 


Therefore  for  110  fKiunds  lead 

Expenses  for  smithing,  oil,  grease,  kettles,  &.C.,  per  110  pounds 
lead. 

Total  'all  costs,  except  superintendents  pay 


Mate- 
rials. 


1 

1 

14 


50 
11 
00 
22 
13 
19 


13 


Total. 


BT  rsE  OF 

STASsFlTETH 

8  ALTS. 


Total  per  110 
poaoas  lead. 


$14  36     15  cents. 


S 

1 


30 
49 
29 
36 
21 
26 


14  75        19  27 


4  cents. 
4  c-entA. 
2  centK 
2  cents. 

V  "  ■ 

1  cent 


18      28  cents. 
5    


23      33  cents. 


LEAD  AND  SILVER  SMELTING  IN  SAN  FRANCISCO. 

The  largest  lead  and  silver  sraelting-works  in  the  United  States,  at 
the  present  time,  are  undoubtedly  those  of  Mayor  Selby,  in  San  Fran- 
cisco. The  Bulletin,  of  that  city,  published  lately  an  interesting  article 
in  regard  to  them,  which  I  give  in  full : 

We  have  in  San  Francisco  the  most  extensive  smelting- works  in  the  United  States, 
which  have  been  qnietly  growing  np  during  the  last  four  yeare,  in  a  remote  part  of  the 
city,  nd  almost  nuknown  beycmd  the  large  nnralierof  workmen  immediately  engaged, 
and  the  mining  and  freighting  interests  which  are  employe<l  in  furnishing  ore.s  and  crude 
bullion.  We  refer  to  the  leiwl  and  silver-smelting  works  of  Mayor  Selby,  near  Black 
Point,  an  establishment  of  the  first  importance  as  a  means  of  developing  the  mines  of 
the  Pacific  coast,  and  with  reference  to  the  value  of  its  transactions.  These  works, 
which  we  have  recently  visited,  consume  the  great  majority  of  all  tho  ore  and  crude 
bullion  shipped  to  San  Francisco,  and  they  are  being  constantly  increased  in  ext<^nt  to 
keep  pace  with  the  expansion  of  the  industrial  interests  with  which  they  are  associated. 
Their  present  capacity  can  be  enlarged  to  an  unlimited  extent;  but  even  now  the 
quantity  of  crude  bullion  and  ore  consumed  exceeds  that  of  any  other  lejwl  an<l  silver 
smelting-works  in  the  country — probably  working  up  twice  the  amount  used  by  th« 
Newark  Reduction  Works,  which,  at  one  time,  were  considered  the  largest  in  the  Uuit4Mi 
States. 

The  legitimate  place  for  smelting  the  ore  would  seem  to  be  at  the  mines  from  which 
they  are  extnvcted;  but  as  they  can  be  more  advantag(H)usly  worked  where  science, 
skilled  labor,  and  capital  are  concentrated,  as  at  the  sea-board  cities,  the  nearest. and 
most  available  locality  is  undoubtedly  San  Francisco.  From  the  mines  of  JJevada  and 
Utah  to  this  city  the  distance  is  so  small,  compared  with  that  to  the  Atlantic  States, 
as  to  constitute  the  former  the  natural  customer  for  their  ores,  rendering  successful 
competition  from  the  East  out  of  the  question.  And  we  propose  to  show  that  in  our 
city  the  facilities  for  smelting  are  superior  to  what  are  offered  in  any  other  locality. 
The  small  shipments  of  ores  which,  upon  the  opening  of  the  Pacific  Railroad,  went  East 
as  experiment-s,  soon  established  these  facts,  iw  well  as  that  higher  rates  are  paid  at 
the  smelting-works  here  than  can  be  obtaineil  elsewhere  in  the  United  State's,  while 
the  cost  of  transportation  is  at  least  a  half  less  in  favor  of  San  Francisco,  t^)  say  noth- 
ing of  the  considerable  percentage  of  ore  that  is  lost  by  car-shifting  and  the  jolting  and 
silting  incident  to  so  long  a  transit. 

Some  of  the  shippers  who  for  a  while  gave  Newark  a  trial,  soon  became  satisfied  of 
this,  and  are  now  again  sending  their  ores  to  San  Francisco,  not  only  becau.se  the  work 
is  done  cheaper  here  and  the  charges  are  less,  but  the  treatment  is  more  thorough  and 
consefiuently  the  yield  greater.  This  same  rule  as  to  cheapness  applies  to  ores  that 
have  been  shippeil  to  Swansea  for  reduction,  and  there  is  this  additional  fact  in  con- 
nection with  that  market,  that  while  miners  complain  of  not  receiving  fair  returns 
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from  Swansea,  experience  has  shown  them  that  at  Mr.  Selby^s  works  they  are  honorably 
and  promptly  paid. 

As  regards  the  time  consumed  in  the  treatment  of  ores,  miners  will  find  that  the  ad- 
vantages, on  account  of  the  late  improvements,  will  be  largely  in  favor  of  San  Fran- 
cisco, and  that  returns  will  be  made  with  very  little  delay.  The  rule  adopted  by  Mr. 
Selby  is  to  buy  the  ores,  which  is  conveniently  done,  owing  to  the  extent  of  his  con- 
nections and  agencies  throughout  the  mining  region.  The  works  are  always  ready  to 
pay  shipping  expenses  on  ore  from  anywhere,  and  meet  freight  bills  promptly  on  all 
kinds,  the  bills  of  all  kinds  following  the  metal. 

Although  a  large  and  iucreiising  amount  of  ore  is  received  at  the  works  from  Nevada 
and  Utah,  they  are  by  no  means  dependent  on  those  States  for  their  supply,  which 
arrives  from  about  every  important  lea<l  and  silver  locality  on  the  Pacific  coast,  includ- 
ing the  distant  miuing  regions  of  New  Mexico,  Arizona,  Mexico,  and  along  the  Colorado 
River,  whence  they  are  brought  by  sea  via  the  Gulf  of  California.  No  crude  bullion  nor 
ores  are  refused,  unless  the  latter  are  of  too  low  a  grade  to  atl  mi  tof  profitable  reduction. 
In  the  early  history  of  the  enterprise,  ores  for  a  wliile  came  too  fast  for  the  extent  of  the 
works ;  but  with  the  present  enlarged  facilities  it  would  be  difiicult  to  overtask  their  capa- 
city,«which  can  at  short  notice  be  increased  so  as  to  meet  any  demand  likely  to  be  made 
on  them  in  the  future.  They  were  originally  designed  by  Mr.  Selby,  in  joint  interf.-.i  with 
his  New  York  partner,  Mr.  P  Naylor,  (nowon  his  first  visit  to  California  during  a  busi- 
ness association  of  twenty  years,)  for  the  purpose  of  supplying  their  shot-tower  in  this 
city  with  lead.  The  idea  of  manufacturing  for  Eastern  markets,  or  for  exportation, 
had  not  then  been  entertained.  For  years  the  experiment  was  a  failure,  financially, 
and  a  less  persistent  man  than  Mr.  Selby  would  have  abamloned  the  enterprise.  Costly 
experiments  were  necessary,  and  heavy  expenditures  attended  the  enterprise  before 
returns  began  to  be  realized.  The  result  is  the  most  important  lead  and  silver  smelt- 
ing establishment  in  the  countrj",  employing,  directly  and  indirectly,  more  than  a  thou- 
sand men  in  the  various  callings  with  which  it  is  associated.  It  is  the  friend  of  the 
workingman,  for  whom  it  acts  as  a  reliable  bank  of  deposit,  and  whose  labor  it  con- 
verts into  ready  cash  on  demand. 

The  location  of  the  works,  which  occupy  four  fifty-vara  lots,  is  on  Jefferson  street,  at 
the  northern  extremity  of  the  city,  on  a  point  of  land  projecting  into  the  bay  opposite 
Fort  Alcatavaz,  and  at  the  northern  terminus  of  Montgomery  avenue,  that  is  to  be.  On 
the- bay  there  is  ample  wharf  frontage,  with  depth  ot  water  sufficient  to  accommodate 
the  vessels  engaged  in  bringing  ores  and  crude  bullion  to  the  works,  and  carrying  away 
lead  and  silver.  This  bulkhead  wharf  is  being  steadily  pushed  out  into  the  bay  by  the 
accumulations  of  slag  and  other  matter,  real  estate  being  thus  increased  at  a  rapid  rate. 
A  railroad  for  hand-cars  extends  throu<5h  the  works  to  the  water  front,  serving  the 
double  purpose  of  conveying  market  lead  to  the  vessels  at  the  wharf,  and  for  dumping 
the  refuse  collections  at  the  bulkhead.  The  works,  which  are  indicated  from  a  consid- 
ereable  distance  by  a  large  stack,  are  approachetl  by  a  plank  road  laid  through  the  sand 
drifts  which  here  reach  nearly  to  the  shores  of  the  bay.  Formidable  notices  of  "  No 
Admission,"  posted  over  the  gateway,  remind  one  that  the  inmates  are  supposed  to 
know  how  to  keep  their  own  counsel. 

The  entire  works  are  under  the  general  supervision  of  Prentice  Selby,  a  son  of  the 
proprietor,  who,  from  the  beginning,  has  aided  in  bringing  them  to  their  present  state 
of  efficiency,  and  who  has  recently  returned  from  a  short  visit  to  examine  the  smelting 
facilities  in  the  Atlantic  Stat.es — a  tour  of  inspection,  which,  it  may  be  added,  showed 
that  the  business  tis  conducted  in  San  Francisco  is  far  in  advance  of  any  Eastern  com- 
petition. The  immediate  superintendent,  W.  R.  Thompson,  who  entered  upon  his 
duties  when  the  works  were  yet  in  an  experimental  condition,  explained  to  us  in  detail 
the  various  processes.  We  do  not  propose  to  risk  confidence  by  an  attempt  at  descrip- 
ti(m.  Suffice  it  to  generalize  by  stating  that  the  ore,'  landed  at  the  wharf,  is  brought 
by  railroad  into  the  works,  where  it  is  crushed,  sampled,  and  prepared  for  calcining; 
thence  it  'goes  to  the  blast-furnace  to  be  smelted  ;  thence  to  the  refining  furnaces, 
where  it  is  cleared  of  its  base  matter  j  thence  to  the  desilverizing  furnaces,  which 
separate  the  silver  from  the  lead.  Here  it  "splits"  and  takes  two  directions — the  Ifead 
going  to  the  refining  furnace  again,  where  it  is  converted  into  market  lead,  is  stamped 
with  the  proprietor^  name,  and  is  piled  away  ready  for  shipment.  The  residue  from 
the  desilverizing  furnace  goes  back  to  the  smelting  and  thence  to  the  cupel  furnace, 
where  the  small  percentage  of  lead  still  remaining  is  extracted,  leaving  the  silver 
pure,  or  nearly  so.  This  is  melted  again  in  crucibles  to  still  further  refine  it ;  for 
although  it  comes  from  the  cupel-furnace  990-1000  fine,  which  is  suitable  for  the  purT 
poses  of  the  mint,  it  is  not  fine  enough  for  shipment  to  China,  where  the  standard 
requirwl  is  996-1000.  The  perfection  to  which  this  art  may  be  brought  is  shown  in 
one  lot  of  10,000  ounces,  which  assayed  nine  hundred  and  ninety-nine  and  three-tenths 
one  thousandths  fine. 

Upon  entering  the  works,  the  visitor  is  impressed  with  their  extent  and  the  amount 
of  business  transacted.  A  powerful  engine  carries  the  blast  to  the  furnaces  and  drives 
the  crushing-mill ;  and  far  and  near,  through  the  smoke,  the  heat  of  intense  fires,  the 
clash  of  iron  implements,  the  glare  of  furnaces,  and  the  clank  of  machinery,  indicate  a 
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hive  of  iDdastry,  where  science  and  labor  are  intelligently  combined  to  unlock  the 
treasures  of  the  mine  to  the  purposes  of  trade  and  commerce.  Everywhere  the  atten- 
tion is  called  to  interesting  and  instructive  processes.  In  one  furnace  we  are  shown 
about  6,(XH)  ounces  of  melted  silver.  From  others  liquid  lead  is  being  ladled  into 
molds  placed  in  rows  ready  to  receive  it.  Beyond,  a  stream  of  red-hot  litharge  is 
being  run  from  a  cupelling  furnace.  In  another  direction  pyramids  of  pigs  of  crude 
bullion  are  being  carefully  sampled,  by  clipping  off  with  chisels  pieces  from  the  cor- 
ners and  cdge8.  Further  on  a  gang  of  men  are  piling  up  1/200  pigs  of  market  lead, 
weighing  115  pounds  each,  the  result  of  one  week's  work.  In  a  huge  iron  safe  are 
stored  (juaiitities  of  silver  in  sheets  and  heavy  fragments,  ready  for  transportation  to 
the  United  Stat(58  Mint.  Near  one  of  the  desilverizing  furnaces  is  piled  a  mass  of  sil- 
ver "dross"  (the  residue  which  has  been  separated  from  the  lead,  and  carrying  from 
1,200  to  1,500  ounces  of  silver  to  the  ton)  awaiting  the  process  of  the  cui>el  furnace. 
The  lead,  after  each  smelting,  is  run  into  pig-molds,  and  is  conveyed  to  the  suc- 
cessive furnaces  by  a  system  of  miniature  railroads,  branching  off  in  all  directions  to 
distant  parts  of  the  works. 

Following  our  conductor,  we  enter  the  assaying  department,  where  exist  all  the 
most  approved  modern  appliances  for  dispatch  and  accuracy.  This  department  is  a 
scene  (ifscien title  industry,  in  which  many  interesting  experiments  are  made  in  fiir- 
therauce  of  the  object  of  the  works. 

Situated  over  the  main  works,  and  reached  by  an  inclined  road,  is  an  extensive  plat- 
form ou  which  are  collected  and  arranged  the  various  substances  which  are  fed  down 
as  fluxes  into  the  smelting-furnaces  below,  in  quantities  as  required — such  as  scraps 
and  cuttings  of  iron  and  other  metals,  lime,  and  a  general  mixture  of  the  by-pro<lucts 
of  the  works — dross,  agglomerated  ore,  &c.,  which  are  worked  over  and  made  to  serve 
a  profitable  purpose. 

The  remarkable  success  now  attending  the  works  was  only  reached  throngh  years 
of  heavy  outlay  and  careful  study.  The  idea  that  smelting  is  a  simple  affair,  requiring 
only  the  throwing  in  of  the  ore  and  the  running  out  of  the  metal,  is  effectually  dis- 
pelled after  an  examination  of  the  intricate  process — the  skill  and  experience  required 
m  the  business.  To  an  uninitiated  spectator  there  is  a  strange  fascination  in  these 
rills  of  lifjuid  silver  pouring  from  flaming  furnaces — these  j)ools  of  molten  lead  con- 
fined within  margins  of  white-hot  masonry  and  reflecting  like  mirrors  the  delicate 
and  ever-changing  colors  produced  by  the  mysterious  action  of  heat  and  chemicals. 
In  these  sinelting-works  fourteen  furnaces  are  kept  constantly  employed,  and  that 
number  will  be  double<l  as  the  supply  of  ore  increases. 

The  most  valuable  ores  are  received  from  Arizona,  and  localities  too  remote  from  any 
Eastern  market  to  admit  of  shipment  there,  even  were  it  desirable.  The  works  take, 
without  ht^sitation,  all  available  ores  that  are  offered.  One  firm  in  the  neighborhood 
of  Salt  Lake  have  received  f!40,000  for  ores  shipx>ed  by  the  Pacific  Ruilroii^l.  Another 
located  in  the  southern  part  of  this  State  has  been  paid  upwards  of  $100,000  for  lead 
bullion  So  extensive  has  the  business  become  under  the  intelligent  management  of 
Mr.  Selby,  that  his  works  have  stopped  the  importation  of  lead  to  the  Pacific  coast  as 
effectually  as  his  shot-tower  has  driven  all  other  shot  out  of  the  market  ;  although 
in  both  enterprises  he  commenced  against  heavy  Eastern  competition  and  with  the  gen- 
eral prediction  that  the  attempt  would  prove  a  failure. 

Not  only  have  the  works  grown  into  the  largest  producer  of  lead  in  the  United 
States,  (of  which  the  shipment  to  Mr.  Naylor  in  New  York,  will  this  year  be  1,200  or 
1,500  toiiH.  constituting  a  valuable  item  in  our  home  industry,)  but  they  are  yielding 
silver  bullion  at  the  rate  of  $30,000  per  month,  which  is  extracted  from  the  lead,  all 
resulting  fi;oni  the  enterprise  of  one  firm,  and  redounding  largt^ly  to  the  credit  of  Cali- 
fornia. The  growth  of  this  branch  has  been  such  that  furnaces  especially  for  smelting 
gold  and  silver  ores  are  about  to  be  erecteil.  These  will  also  work  up  the  jewelers' 
and  mint  sweepings,  which,  in  the  long  run,  is  a  substantial  item;  and  there  is  uo  rea- 
son why  the  smelting  of  copper  and  tin  ore  should  not  be  successfully  carriinl  on  at  the 
same  establishment,  which,  if  its  transactions  continue  to  increase  iis  rapidly  as  they 
have  done  for  the  few  years  past,  seems  likely  to  rank  with  the  well  known  ones  of 
England,  Wales,  and  Germany. 

»*  While  the  yield  of  all  other  branches  of  mining  on  the  Pacific  coast  has  declined, 
that  of  lead  mining  has  steadily  iucresised,  under  the  encouragement  created  by  the 
persistent  energy  of  one  firm.  Of  the  30,000  tons  of  lead  now  annually  used  in  the  United 
Stat'Os,  less  than  20,000  tons  are  produced  in  our  own  country.  Statistics  show  that 
the  home  product  hiis  been  lessening  since  18fi2,  while  the  annuiU  consumption,  and 
consequently  the  importation  from  foreign  countries,  is  largely  incre:ising.  Thus, 
there  is  no  danger  of  overstocking  the  market.  The  above  amount,  annually  con- 
sumed in  our  country,  is  used  in  a  multitude  of  ways;  for  leiul  pipe,  lining  of  tubs, 
vats,  etc.;  soldering,  preparing  chemicals  and  dyes;  bullets,  tyi)o-in«tal ;  weights, 
plumbing  for  houses,  st>eamships,  etc. ;  pipe  and  sheet  lead  and  shot,  of  which  12,0liU,OlM) 
pounds — and  pain t^s,  including  white  lead,  of  which  no  less  than  40,000,000  pounds — 
are  annually  mannfactured  and  used  in  the  United  States. 
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CHAPTER    XVI. 

LIST  OF  STAMP-MILLS. 

The  following  list  is  based  upon  that  in  Langley's  excellent  *' Pacific 
Coast  Directory.''  Many  alterations  have  been  made,  however,  and 
several  districts,  and  two  whole  Territories,  are  represented  by  entirely 
new  list«,  prepared  without  reference  to  Langley's.  Indeed,  his  cata- 
logue does  not  include  Colorado  at  all;  and  his  list  of  mills  in  Mpntana 
has  been  complained  of  by  the  press  of  that  Territory  as  not  sufficiently 
modern.  The  chief  criticism  of  the  newspapers  upon  it,  however,  will 
be  equally  a[)plicable  to  the  very  full  and  complete  list  of  Montana 
stamp-mills  which  I  present,  namely,  there  is  no  distinction  made 
between  the  mills  now  running  and  those  standing  idle.  The  citizens 
naturally  do  not  like,  on  the  one  hand,  to  confess  that  the  majority  of 
the  stamp-mills  are  idle,  nor,  on  the  other  hand,  to  have  the  comi)ara- 
tively  small  amount  of  gold  produced  from  quartz  charged  to  so  large  a 
number  of  mills.  The  truth  is  that  MontAna  quartz-mining  is  still  a  sub- 
ordinate industry,  compared  with  the  working  of  gulches  and  placers, 
though  it  will  undoubtedly  become  the  more  important  industry  of  the 
two,  when  the  Northern  Pacific  Railroad  shall  have  opened  the  Territory 
to  cheap  labor  and  freights.  The  idle  mills  will  then  find  opportunity 
for  profitable  activity. 

I  may  say  in  general  of  the  following  list,  that  it  does  not  pretend  to 
distinguish  between  works  now  running,  and  those  which  are  either 
temporarily  or  permanently  closed,  except  when  such  a  statement  is 
explicitly  made.  The  quotations  from  the  census  returns,  however,  refer 
(if  the  assistant  marshals  have  follow^ed  the  instructions  they  received) 
to  establishments  in  operation  during  some  part  of  the  year  ending 
June  1,  1870. 

It  is  possible  that  in  attempting  to  combine  the  data  afforded  by  per- 
sonal observation,  official  reports,  private  correspondence,  the  census, 
and  Mr.  Langley's  catalogue,  some  errors  have  been  committed,  in  con- 
sequence of  the  different  names  frequently  attached  to  the  same  estab- 
lishment. The  danger  of  such  mistakes  has,  however,  been  constantly 
kei>t  in  view,  and  guarded  against,  so  far  as  the  nature  of  the  case 
would  permit ;  and  it  is  believed  that  the  list  here  presented  is  the  most' 
comprehensive  and  accurate  that  has  been  published  up  to  the  present 
time. 
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List  of  quarts  milhj  ^c. — Continued. 
CALIFORNIA. 


Location. 


FRE8X0  COUXTT. 

Coar«o  Gold  Gulch. 
Fine  Gold  Gulch  . . . 
Froelich's  Creek  . . . 


INTO  COUNTY.* 

Cerro  Gordo 

Chrysopolis  City . . . 

Fisii  Springs 

Fish  Springs 

Koarsarge  District. 
Kearanrge  District. 
Little  Pine  Creek  . . 

Lone  Pine 

Owen's  River 

Owen's  River 

Owen's  River 

Swansea 


KERN  COUNTT.t 


Erskine  Creek . 

Greenhorn 

Havilah 

Havilah 

Havilah 

Havilah 

Havilah 

Kemville 

Kernville 

Long  Tom 

Sageland 

Sageland 

Walker's  Basin 


KLAMATH  COUNTY. 

• 

Big  Bend,  Salmon  Riv 

Black  Bear  Gulch 

Eddy's  Gulch 

Eddy's  Gulch 

Jackass  Gulch 


L08  AN0BLB8  COUNTY. 

Soledad , 

Soledad 


Name  of  mill. 


Texas  Flat 
Hubert's.., 
Bennett's . 


Belshaw's  Furnace. 

OroFino 

McMnrry's 

Westerville's 

Beuway  &.  Co 

Kearsarge  Co 

Silver  Sprout 

Wiilfskill  &  Co  ... . 

Eclipse 

Ida 

San  Carlos 

Owen's  Lake  S.  L.  Co 


Erskine  Creek 

Alpine  G.M. Co.... 

Howe  Si.  Oder's 

Loyola 

N.Y.&CTrCkM.Co 

Rand  &  Go's 

Wells,  Fargo  &  Go's 
Big  Blue  G.&&M.CO 

Mammoth 

Long  Tom 

Esperanza 

St.  John*  M.  Co 

Joe  Walker  M.  Co  . 


Abrams  &.  Go's. 

Black  Bear 

Klamath 

Live  Yankee... 
Lone  Star 


s 

9 


a 


1865  8   '2 
186810   2 

1866  10   2 


1868 
186620 
1867... 
1867  .. 
1866  5 
1866  20 
1866   5 

1869  .') 

1870  6 

laaio 

1863   5 
186U 


1866 
1866  24 
186.5  10 
1864  10 
1866  10 
186.')  10 
1866  6 
1864  12 
1866  20 
186.'>  10 
1869  10 
1868  10 
1866  20 


1868 
1862  12 
1864  12 
18611  8 
1870    8 


Enroka 


MARirOSA  COUNTY. 


Agoa  Fria  Creek . 
Agua  Fria  Creek. 
Bear  Creek 


Hambleton's . 

Neal's 

Bobbio's 


1868 
1869 


18.5 

186'l 

186 


10 


I 

Ah 


Steam 
..do  . . 
..do  .. 


Steam 
Water 
. .  do  . . 
..do  .. 
. . do  . . 
Steam 
Water 
..do  .. 
Ste^m 
. . do  . . 
. .  do  . . 
..do  .. 


Water 
Steam 
. . do  . . 
..do  .. 
..do  . . 
.".do  .. 
Water 
. . do  . . 
. .  do  . . 
St^am 
. .  do  . . 
..do  . . 
. .  do  . . 


Cost. 


$5,000 
7,000 
5,000 


20,000 
35. 00 ) 
1,000 
1,000 
10,000 
50.000 
10,000 
14,000 
50,000 
10,000 
20,000 
25,000 


5,000 
30,000 
16, 01 :0 
22,000 
22, 000 
16,000 
17,000 
40,000 
45,000 
20,000 

5.000 
12,000 
25,000 


Water 
Steam . 
Water. 
..do  ... 


2.5,000 
18,000 
17,000 
13,000 


> 


2  S.  &  W.     20, 000 


Water. 


1  Water. 

1  ..do  . .. 

2  . . do 


10,000 


2,000 
4,000 
4,000 


Gold 
. .  do  . 
..do  . 


Silver 
G&S 

Gold  - . 

. . do  . . . 
G&S 

..do  . . . 

..do  . .. 
Silver 
G  &S 

Gold  . . 

..do  . .. 
SUver 


Gold 
. .  do  . 
..do  . 
..do  . 
..do  . 
..do  . 
..do  . 

.do  . 
.  .do  . 
..do  . 

.do  . 
..do  . 
. .do  . 


Gold  . 
.  -do  . . 
..do  .. 
. .  do  . . 
. .  do  . . 


Gold 
..do  . 


Gold 
..do  . 
..do  . 


Present  occupaota. 


Rogera. 

N.  Hubert. 
Casjier  Bennett. 


M.  W.  Belfthaw  &  Co. 
New  York  Co. 
J.  W.  McMurrv. 
J.  R.  West«-r\illo. 
Ben  way  6c  Co. 
Kearsarge  Co. 
Silver  Sprout  Co. 
Wolf  skill  &  Co. 
Edinse  Mining  Co. 
Ida  Mining;  Co. 
San  Carlos  Co. 
Owens  Lake  S.  L.  C. 


Erskine  Cr*M>k  Co. 
W.  F.  White  &  Co. 
Howe  &  Co. 
H.  McKejulney. 
N.  Y.  &CrrCkM.Ca 
A.  A.  Rand  &  Co. 
Wells,  Fargi.  &  Co. 
Big  Blue  <;.&S.  M.C^ 
Mammoth  G.  M.  Co. 
Tucker  &  Co. 
E«iK»ranza  MiningCo. 
Thomas  Bridjier  &.  Ca 
Joe  Walker  Mining  Co. 


Abrams  &  Co. 
Dagget.  Coughlin  &  C^ 
A.  Swain  &  c'o. 
John  S.  Reed  &  Co. 
A.  M^'ers. 


Haywanl,      Clxirk      St 

G  lease. 
Downey  Sc  Co. 


J.  Hambleton. 
J.  H.  Neal. 
Juan  Bobbia 


*  The  Census  Report  of  1870  contains  the  following  additional  amistras  in  this  county : 


Present  occupants. 


Peduck  &  Co.. 
Bares,  Jesus  . . 
Ganiz.  Jesus . , 
Larger,  Jno  . . 

Decido,  S 

Raex,  Antonio 


Power. 


Gold  or 
silver. 


Water 
. .  do  . . 
Horse. 
Water 
.do  . . 
Horse. 


Gold. 
I>o. 
Do. 
l3o. 
Do. 
Do. 


The  Census  Report  contains  the  mill  of  the  Delphi  Mining  Company,  with  ten  stamfM,  driven  by 
'Steam  power,  and  that  of  the  Kern  River  Mining  Company,  with  sixteen  stumps  and  one  crusher  also 
moved  by  steam,  neither  of  which  I  can  identify  in  the  above  list  * 
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List  of  quartz  millay  jc, — Continaed. 
CALIFORNIA. 


Location. 


Nanif  of  mill. 


"r     ISI:,; 


2   ^-s  i' 


5?  'i\'A' 


Cost. 


'5 

b 
o 


MAKiro8,\  Co.— Con. 


Boar  Crpf  k 

Hear  Vall«*y 

IVniduraut 

Bonilurant 

Bnc'kt^yo 

JJuflalo  Gulch 

Chiine«al 

G«*utry'8  Gulcli  .,. 

HitoH  Cove 

Horiiitort. 

MaripoHii  Creek  .. 
Mari]M>Ha  ('n-ek... 
-Maxwell  Creek  ... 

Mereetl  Kiver 

Mereed  Uiver 

Mount  (iaines. .... 

Mount  Ophir 

N(»rth  F(»rk  Mereed 

I'rineeton 

Snow  Cre<'k 

Split  Kock 

Stockton  Creek  ... 

Sw«ftwater 

Ten»pernnce  (^'reek 
'IN'iuperanre  Creek 
Whitlmks 


K 


Cbiftonden's 

Bear  Valley 

ll«'.sle])'H  ..'. 

Shinier  &  Cos 

Wileox'8 

yeliciana  Vein 

Robinson  6^  Co's- 

Cowards 

xj in  fi  .■.••>•....»._ 
HornitoaG.cV:  S.M.Co 

Franei.s 

Mari]ioHa 

Maxwell  G.&  S.M.Co 

Ojiliir  Mills,  (3j 

Ferguson's 

Mount  (iainea 

Mount  Ophir ■. 

Clark,  Derrick  &,Co'» 

Rrineeton 

Buekiu>:han)  Mount. 

Crown  Lead  Co 

Maripo.H}i  Co 

MaluneH 

Barret  I'm 

LHfayette  M.  Co 

CnnninuhaiUM 


MONO  COU.NTY 


Bodie Empire' 

Hot Sprinj-.s !  WillianiSH . . 


.NEVAI»A  COUNTY. t 

BlrKira field    

Ci.Hco 

Kureka  Town.'ihip. 
Eureka  Township. 
Eureka  T<»wn.ship. 
Eureka  Township. 
Phireka  Township. 

French  Corral 

French  (.'orral 

French  C<»rral 

Gra.ss  Valley 

(irasH  Vjilley 

GrasH  VuUev 


(JraHfl  Valley 

(irass  Valley 

CirawH  Valley 

CrrasH  Valley 

(JraKs  Valley 

GraRR  Valley  ... 

Grana  Valley 

GrasH  Valley.. .. 

(JrasH  Valley 

(iraHH  Valley 

GraKs  Valley 

GraRH  Valley 

Gra.>*H  Valley 

(Jra*H  Valley 

(JraHS  Vulley 

(JrasH  Valley 

Gra»H  Valley 


lt*;V)10 

\T*kVi  10 

1m70|  ril, 
iHio    5| 
X^iA  10 
IriGO  10 

iHJOvM 
IH.V;  lo' 
lr04  :>0 

1h;4  4oI 

iHili   t<\ 
X^Wl  10 

I^'m  10 
IftJO-J-l 
1H..»    i> 

in;:i-jo 

1  .-.'»H  8 
!-»;:<  1-2 
l^^.0  4 
lH",»i  4 
leG:j  Vi 


A 


1' Water 
ti  Steam 
.|..«lo  . . 
.!..do.. 
..do  . . 
..do  .. 
. . do  . . 
..do  .. 
Water 
Sre:uu 
Water 
Steam 
..do  .. 
Water 
. . do  . . 
Steam 
. . do  . . 
. . do  . . 
-do  .. 
Water 
Steam 
Water 
Steam 
. . do  . . 
.  I . . do  . . 
ar  Water 


>i 


31 
1; 

.J 

Of 


1<>..   Steam 
4  .. I  Water 


$10,  000 
20.  000 
10.  000 
12.  000 

3,  000 

6,  OOOi 

4,  000 

a,-!,  000 

'22,  000 
30.  0(K» 

4.  000 

82,  (K)0 

60.  Oi'O 

120.  000 

G,  0(H) 
13,000 
95,000 

7,  (»00 
40,  0(H» 

5.000 
20,  (MX) 
0,000 
8,000 
5. 0(M) 
5.000 
>,000 


130.  0(X) 
2,  5<H) 


Gold 
. .  do  . 
. .  do  . 
.  .do  . 
. .  do  . 
.  .do  . 
. .  do  . 
.  -do  . 
. .  <lo  . 
..do  . 
..do. 
. .do  . 
. -do  . 
. .  do  . 
. .  do  . 
. .  do  . 
. .  do  . 
.  .do  . 
..do  . 
..do  . 
.  do  . 
. .  do  . 
..do  . 
. .  do  . 
..do  . 
. .  do  . 


Silver. 
..do  ... 


Eureka  M.  &  M.  Co     :  j 

Enterprine il-fio  . .  j . . 

Jiirehville 1 1 HtJH  10  . . 

Black  A:  Young's jlHi6  10  .. 

(irizzly  M.  Co iHiG  10  . . 

Mutiuil 1M57  10  . . 

l*o«iuillon 1H«)7  10  . . 

American  l^f.  ('o Xr^^T*  . .  i . . 

Ameriean  M.  Co;  . . .  !?<«;(>   4> . . 

Kmpire; IHmIO  .. 

AllJHim  Ranch llr.Vi  12  . . 

Alta  Hill |in;2   8  . . 

Ben.  F>auklin§ ilHjy  .... 


Byerss 1805   4  . . 

Cambridi;*'* l  hoO  10  . . 

Coe  Gohl  M.  Co lf^;7  10  . . 

Empire  G.  M.  Co iKkJ  :J0  . . 

Eureka  (J.  M.  Co 1^04  30  . . 

Eureka  No.  2 1870..,.. 

Forest  Springs lr<57   4., 

(jold  Hill I j^53  20  . . 

Harteree ifOO   8.. 

lone  M.  Co 1H)5  10  . . 

La«ly  F'rankliu 1850   8  . . 

Laramie 8  . . 

Laton's 1804   8  .. 

Metallurgical  Work.«  1.-02  . .  j . . 
Metiillur^cal  Works  IMi5  . .  . . 
MetallurKical  Works  1T,5  . .  | . . 
Metallurgical  Works!  1)?07  . .- . . 


Steam 
..do  .. 
. . do  . . 
. .do  . . 
. . do  . . 
Water 
..do  .. 
.  .do  . . 
..do  .. 
Steam 
. . do  . . 


Water 
Steam 
..do  . . 
. .  <lo  . . 
. . do  . . 
. . do  . . 
Water 
Steam 
.  .do  . . 
..do  .. 
..do  .. 
Water 
Steam 
..do  . . 
. .do  . . 
..do  . . 
. . do  . . 


Gold 

30,W)0..do  . 
15,010  ..do  . 
15.000  ..do  . 
10,  000..  do  . 
15,000  ..do  . 
10.  000..  do  . 

7,000  ..do  . 

3.0(»0  ..do  . 


7.  000  . 
30.  000  . 
22.  000  . 


do 
do 
do 
do 


do  . 

30,000  ..do  . 

20.  (KM)  ..do  . 
12.5.  000  ..do  . 

30.  000  . 
5,  000  . 


.do 

do 

.do 

20.0001..  do 

20.000  ..do 

10,0(K)    .do 

10.(^00  ..do 

8,fM)0l..do 

8.000  ..do 

3,0001..  do 

3.000  ..do 

6.  000  . .  do 

3,(K»0i..do 


Pi-eseut  occupants. 


Geor^re  Chittenden. 
Mariposa  (Jo. 
Heslep  Co . 
Shinier  Sc  Co. 
J.  W.  Wilco.^ 
L.  Trabucco. 
Robinson  &  Co. 
H.  G.  Coward. 
Uite  &,  McDermit. 
Honiitos  {\.  A  .s.  M.  Co. 
Charles  Francis. 
Marip4isa  (Jo. 

Maxwell  (i.  i  a  M.  Co. 
Mariposa  Co. 
E.  Ferguson. 
•I.  Sj>agnoli. 
Mariposii  Co. 
W.  W.  Kelton. 
Maripo.sa  Co. 
G.  Bern  hard. 
(Jrown  Lciwl  Co. 
Mariposa  Co. 
James  M alone. 
Jr»Meph  Barrett. 
Lafayettt?  M.  Co. 
L.  Cuunini;ham. 


Empire  :^r.  &  M.  Co. 
A.  B.  Williams. 


Eureka  M,  &  M.  Co. 


John  Young,  sup't 
Mynm  P\>ot,  sup't 
Thomas  Loyd. 

American  Mining  Co. 

Do. 

Do. 
A.  E.  Davis,  sup't 

Campbell,  Sto<ldard  I 
Co. 


Paul  «fc  Bever. 
J.  F.  Nesmith,  sup't 
William  Watt,  sup't 
Silvester  &  Co. 


Frank  Morse. 
B.  B.  Laton. 
William  Hill. 
Days  &  Clark. 
Eureka  Mining  Co. 
Eli  Burr. 


U*utL.*'';"r^i"f/*'' ^^'^  ""'^"f""  ^V^-,^a*^^>  mill,  with  five  stamps  and  one  arrastra.  (silver.)  and  H.  W 
mill  arrastras.  (gold,)  are  also  in  this  county  ;  in  the  same  report  WilUams's  is  a  five-sUmp 

t  In  the  above  list  the  mills  of  the  Idaho  Company,  at  Grass  Vallev,  containing  ftfleen  stamps 
?/nfl!ltl;.S.';r^«£rP«">'  "^'^^^  •^^"^I'^'  ^^P^«^  ^«  ^-  o-itted."  They  ma>^  howevJr.T' 

§  Not  completed. 


under  diflerent  names. 


and  that 
recorded 


Cement  mills. 

H.  Ex.  10- 


^0 
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List  of  qiKirt:  hiilh,  tfc — Continued. 
.  CALIFORNIA— CrutiuncMl. 


'^       r. 


Lo<-ati«ui. 


Name  o(  mill. 


1   r- 


Cnst. 


I'lcsint  occiipHUtH. 


v:  y^      c 


NkvaI'A  Co. — CdUtM. 


G^Jo*^*  Vallry   

(xiaHs  Valley 

Oiij.sH  ValUy 

(trass  ^'all^v 

fJia>n  Vallry 

(riass  Vallry 

(iiass  \'nll«-y 

(iiiiHs  Valliy 

Crass  N'alli'V 

Hunts  Hill 

Hum's  Hill 

Hisiit'.^  Hill 

Hinifs  Hill 

Hunt's  Hill 

Hunt's  Hill 

Hunts  Hi!] 

Littlr  York 

Little  York 

^Ii-ailow  Lake  . ... 
^lea'lovv  Lake  . . .. 

Meaili>\v  Luk." 

^Iea«l«)\v  Lake  . . . . 
>«'eva«la  Townsliip 
Nevaila  Township 
Nevada  Ttiwnsliii) 
Nevatla  Towusliip 
Nevada  Tt)\viiMliii) 
Nevada  Towushij) 
Nevada  Township 
Nevada  Ti»wusliip 
Nevada  Township 
Neva<la  Tuwusliip 
Nevada  Township 
Nevada  Towubhip 

iJed  Hog 

lird  Do^r 

Ked  Dot; 

Washington  Twp. 
\Vashin;;tou  Twp. 
AVashin;iton  Twp. 
Washin;;lou  Twp. 
Washinjiton  Twp. 
AVashin;;ton  Twji. 
\Yurtliiu:;tou  Twi». 


You  liet 
You  iU'\ 
You  l?et 
Y'ou  liet 
You  Hot 


I'LAtKIJ  c'orxiv 

AnlM:rn 

lialdHiU   

Hath. 

liath 

Hath 

CoWax 

Coltax 

Daniasrus 

l)an»as«iis 

Devils  CafMm 

DotvH  Mat 

Dutili  Flat 

Empire  Cit  v 

lore.st  iniL 

Torost  Hill 

INiresHIill 

Forest  mil 

Gold  Hill 


North  Star   

Paiitic  Ore  Cu 

II«tcky  Bar , 

Sehast«»p<il 

Town  Talk ' 

rnion  Hill 

^^'ilIiam  Peiin* 

WoU  Creek 

^^^M)dworth  iV-  Cos.. 

Carnev  »!i:  Cost 

Clay  <fe  Cost , 

l!astei  lit i 

Kiiijiiret 

(ioiiue  Eyet 

(tieen  MtHuitaiut 

.Ji  liny  Limit 

CuriaiuV  Jiiiekman'sl 
ICemin^ton  A;  I'oml  st 
Cal.  Con.  M.  A:  M.  C<» 
Exeelsior  M.  vS:  M.  C.» 
l'.S.(JrantM.^  M.Co 

AVinton  

I'.anner 

Cal.  (;.M.  Co 

Coint'sh 

Federal  Loan 

Metalluririeal  ^Vorks 

ISIurchies 

Nevada  Q.  M.  C<..... 

Orii'iital 

I'ennsvlvania 

Pittslmiji  (;.M.Co.. 

SueatB  A:  Chiy's 

Stih's's .' 

Wi<'r  «fc  Garher'sf  . . 
Williams  &  lii<:|i^.s'st 
Wri-ht  A^  Cost   .... 
Itran.lv  Flat  M.Cot 
FiileliivQ.  M.Co.... 

Harriet ta  M.  Co 

Miltou  Willis  M.Cot 

StarQ.  M.Co 

TeeumsehQ.  M.  Co.. 
A'anDuseii,  Thomas 
A:  Co. 

Hrown  Hrotherst 

Hevdlautt'sf 

Mallory  A  Co'sf   '■ 

Nee«'e  A:  Westst.... 
I'nittnt 


10 


.-(it)  r> 

<,i  16 

hi;:  J 1-2 

■-()4     H 

Hr,<> .. 
M);{  5 
,-i;.')  i"> 
.-liiii 
j-tji) 

.-Hi     " 

h;<.  10 

Hi!)     f* 

.-i;4  j- 
.m;.'.  10 

Hiii;  -JO 
Kir»  5 
H«i:.  10 

.Hili  -JO 
-tu  10 

.•^(10,  . . 
f<{).V  H 
8til  12 

H»4     t* 

H\>  10 

Mir  (1 

Ni4  12 

s«;:.  10 

Hi.r'l  4 
r-70'lO 
s»ir«  10 
-r».'.  4 
MiM  10 
^*U    4 

eW>i  5 

I 

Hr.4  8' 

Hi.)  10 

.■>»■.«)  H 

Hii.')  10 

M).')  10 


CilMVi  .s  \    Put  nam  . .  Ir-TO 

( i.-iden  Kidf ,  I.-ii't 

(JoMcii  Cale  Cot.  . . .  I-i;.') 

l*arai;«iiit Ipii;i 

i:oiii:h  <;..ld  Col 1-1..-, 

l-i\e  Oak Il.-i,j 

Kisin^  Sun   lHi;» 

Dama.-cus  C.  Mi I.-Ii7 

I'ioiieer    l-.V) 

Mis-*oiiri  Co* |,-«,«l 

MeFadden  A   Sealst  1,-70 

MeCnllou^ihs l-ilil 

lCmj>ire I-r.l» 

liallimoret \^M 

lii^  Spring  Cot IHi<i 

Hope  Cot it'iA] 

( )ro  Cot I  ,-■«»<; 

Gold  Hill 1.H4J8 

•  Not  complete 


10 
•JO 

.'» 
20 
10 

.') 

10 
0 

10 

10 
.'• 

10 

irt 

10! 

2o: 

21V 

oi 
U. 


■    Steam 

-  . .do  . . . 
2  ..do  ... 
4  ..do  ... 

-  .  .do  . .. 

•  . . do  . . . 

-  \Vatei\ 

•  Steam 
.    Water 

i..do  . . . 

-  . .  «l>  I  . . . 

-  . . do  . . . 

•  j.  .do  . . . 

..do  ... 

.  .do  . .. 

.  ...h.  ... 

..d.)  ... 

-  Steam 

.  . .do  . . . 

-  . .do  . . , 
..  ..do  ... 
..  ..do  ... 

..do  ... 
2  Water 

•  Steam 

^  I  Water 
.  I . . do  . . . 

-  Steam 

-  ..do  . . . 
do  . . . 

-  .  do  . . . 
..    Water 
..i..do  ... 
. .    Steam 

.  -  j  A\'ator 

. .  .  .do  . . 

. .  .  .d<»  . . 
.  .  .do  . . 

.  .1  -  do  . . 
.  Steam 
.  Water 
.  . . do  . . 

.  . .do  . . 
.  .  .do  . . 
. .  .  .«lo  . . 
^  .d<»  .  . 
.  ..do  .. 


Steam 

. .  "lo  . . 

Wat<'r 

Steam 

.  ."lo  . . 

Water 

Steam 

Water 

Steam 

.  .do  . . , 

Water 

Steam 

\Nater 

Steam 

. . do  . . . 

.  .do  . ., 

.   do  . . 

Water 

I 


|140,  00(1' 
10,  (MH) 
30.  000  j 
20,  UIH) 
10.000 
'20,  000 


(I, 
30, 


3. 
4. 

t, 
3. 

n, 

IT, 

7:». 

L>. 

oo 

4r>! 

3>. 

•> 

Hi 

25. 

i(». 

9. 
(50, 

*. 
13, 

2. 

H. 

10, 
3. 

l.'». 

10, 
4, 

n. 

4. 

(J. 


000 

00<» 

000 

0t»0 

(M)0 

000 

0(H) 

(NHI 

OCU 

(100 

OIH) 

(H)0 

(MM) 

(UKI 

(KM) 

(MM). 

(MM) 

(MM) 

(MM) 

(M)0 

(M)'l 

(MM) 

(MM) 

(MX) 

(MM) 

(M)  I 

(MM) 

.'iOO 

(M)0 

(MM) 

rm 

(MM) 
IHIO 
CMM) 
(MMI 
(H)0 
000 

r.(M) 

(MIO 

r»(M) 

(MM) 

mm 


(;old 

.do  . 

.  do  . 

.do  . 
..do  . 

.do  . 

.<lo  . 

.do  . 

-do  . 
.  .ilo  . 
,  .do  . 
..do  . 
..do  . 
..do  . 
.  .do  . 

.do  . 
..do  . 
..do  . 
..do  . 
.  .do  . 
. .  do  . 
..do  . 
.  .do  . 
.  .do  , 
..do  . 
..do  . 
..do  . 
..(h>  . 
.  .do  . 
.  .do  . 
..do  . 
.  .do  . 
..do  . 
..do  . 
..do  . 
..do  . 
. .  do  . 
..do  . 
..do  . 
..do  . 
.  .do  . 
..do  . 
..do  . 
..«lo  . 

..do  . 
.  .do  . 
..do  . 
.  .do  . 
.  do  . 


3.  (100 

20,  OiKl 

li.  I  KM  I 

i;».  (MKI 

12.0   0 

4, (MM) 

(>.  00(1 

H.  (MM) 

12.  (MMI 

12,  (MK) 

T),  OOd 
10.  (MMI 

7, (M)0 
10,  (MM) 
1."),  (MM) 
12,  0(M) 


(H'ld 
..do  . 
..do  . 
.  -do  . 
.  .«lo  . 
.  .do  . 
..do  . 
..do  . 
..do  . 
..do  . 
..do  . 
..do  . 
..do  . 
.  .do  . 
.  .do  . 
..do  . 
..do  . 


4,000  ..do 
Conieut  mills. 


Dudloy  Hoyt,  snp'L 


Charlort  licver.  sunt. 
AVilliaiu  Pc-mi(;.  M.  Co. 
Joseph  IVniii. 

Cnriiev  &  Co. 


Cunaii  A:  Hnckninn. 
Kemin;:ton  A:  I'oud. 


AY.  L.  Tirtdale.  Hiip't. 

IMiiL  Rirliards,  .nupt. 
Hiekt'r  A-  Co. 
().  Maltiiinn.  «upt 
John  Mu  roll  if. 

KittR. 

^  J.  n.  Htliii. 

;  C.  1*.  ruriu;;ton.  sup't. 

I 

W.  C.  Stil.vM. 


J.  S.  H(>lliriM)k.  sup't 
Baxter,  Liud.st'y  A:  Ct». 

A.  Sanford.  snp't. 
Fidelity  Miuiiii;  Co. 
Yau  Dutten  A:  Tbonia* 

n.  K.  Hrown,  «np*t. 
H«'v«ilauti,  sup't 


Graves  A:  Putt  nam. 
(Jre«  n  KniiKi-iiut  Co. 
Gi»lden  (tatt-  Co. 
.J.  Wlu'eler,  ajrent. 
William  Davi^.  au'^nt 
.John  MrKiinun,  a^  t. 
Hisinc:  Sun  t'ti.* 
Kohert  Lew  is  <fc  Co. 
Colnian  A:  Co. 
A.  M(K»ro  A  Co. 
McFad.len  \-  Soar*. 
MeCull<>u;:h  Miu  j;Ca 

MiFadtleii. 

William  Norihwoo*!. 
J.  P.  Castuer  &  Co. 
(looruo  VV.  U<»juiier. 
Goo.W.  lieanicr.  aseut. 
Sieveu  Quinn  &.  Co. 


METALLVKOICAL    PROCESSES. 

/.«(  «/  .,-:arh  ,i,illy,  .fr.-foulinuca. 

C  ALlFtP  KSl  A— Clin  ILim*.!. . 


C..l.|l!nn 

lT„1iii™liiU- 

Ilii'jir-niUiig  MIDI) 

s™a,iii."::::::*' 

S:ii.Krdu,-l«o(;D.... 

SSar.::-.-.;: 

Vailh-* 

^•.^■y>  -J 

x-nrtrajma".'.'.'.'.'.'.. 
st..«arfKnal 

siSS?;;; 

ikilirrJtCRwt^'i... 
(hLulal 

Armilii,  Ijx  i  Cu.'». . 

M»11..v&  Co.'k 

8ii!;±:? 

Chvn.kra  .'.'.'.'."'.'.'.'.. 

llM^hpliiei-. 

Eiinkn 

Fmiikllu  lUIH'o... 

SS?s;.::;::::::: 

KiiivknLnkn 

J-raiiklio  Hill 

Cirlic-HBPi.  ValltJ- 

lilTMIvllls 

Ii.aiaii  V«ll,-v 

I'lilimi  VbIIpj- 

Jmiil-nii  Cn-i-k- 

Mohawk  V«llpy 

linilliil  Vflllry 

ffiK.iw;:::::: 
S,r4-i:'*c..::::: 

'TOCn 

i»,oofi;..iio 

I    9n,VKH..ila 


Jamrii  Doda  &■  Co. 

SrhnalH-l. 

C.V.  Piigb  li  Co. 


Penghv.n.'rriiiBiiiiro. 


I  Jd'lkhix  &  KHlwr. 
.1  I.fi.TrnnEli, 


Fmnlilln  Hill  Co. 


J.  N.  H1»>d  &  Co. 


KamnirithMinliisCa. 


in,Oon'(:ril[l..| 

ia.ooi^c!j|id. 

Ksouji^io;; 

iiaoi>'..iiu .. 
H.smil-.ilo.. 
IS,  sow.  .Jo,. 

H,HK»1...1.I.. 
3.«li>|..A... 

«:P::,kI:: 

.M5nj..iio.. 


HI  IJ.  M.  Co. 

VraUutuMiltCo. 

Kpvi<tniieQ.M.Co. 

MuutiielkrQ.M.Ca. 
IIav«na  ti  Lrmpricb. 
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List  of  quartz  millSy  t^'c. — Contiuued. 
CALIFORNIA— Continned. 


Lociitiou. 


Name  of  mill. 


Sierra  Co.— Con. 


Jim  Crow  Cafion 

Jim  Crow  Cafton 

Jim  Crow  CaQon 

Kanaka  Creek 

Kanaka  Ravine 

Middle  Yuba  River  . , 

Minnesota 

Minnesota 

Mountain  House 

Mountain  House 

Pike  City 

Sierra  Bnttes 

Sierra  Buttes 

Sierra  Buttes 

Sierra  Buttes 

Sierra  Buttes 

Sierra  Buttes 

Sierra  City 

Sierra  City 

AVet  Ravine 

Wolf  Creek 

Yuba  River  M.  F  ... 

Yuba  liiver  S.  F 

Yuba  River  S.F 


SISKIYOU   COUNTY. 


Cotton  wofKl 

Humbug  Creek 
Indian  Creek... 

Oix)  Fino 

Quartz  Valley.. 


Ironsides 

Plumbago 

Sierra  Consolidated 

Oak  Fbit  Co , 

Kanaka  Q.  M.  Co 

lYench  

Brings  &  Co. '8 

Calilornia 

Bnisb  Creek 

Mountain  House 

Alaska 

Bipelow  Co 

Independence , 

Mexican 

Sierra  Buttes  Co  . . . 

...do 

...do  

Cbipps 

Pbieuix 

Union 

Independence 

Four  Hills 

Cbipps 

Kentucky 


TRISITT  COUNTY. 


East  Fork 

TULARE  COUNTY. 


White  River. 
Wbit«  River. 


TL'OLUMNE  COUNTY.* 


Jones's 

Lash  drCo.'s. 

Siskiyou 

Sbenard's 

Turk's....... 


East  Fork 


Carter's 

White  River 


American  Camp Star  . . . 

Bald  Mountain ;  Sojdiia, 

Blue  Gulch 

Cherokee 

Cherokee 

Confidence  District 

Deer  Oeek 

Five-mile  Creek 

Five-mile  Creek 

Jackass  Hill 

N.  F.  Tuolumne  River 
X.  F.  Tuolumne  River 
K.  F.  Tuolumne  River 
N.  F.  Tuolumne  River 
N.  F.  Tuolumne  liiver 

Povertv  Hill 

Poverty  Hill 

Quartz  Mountain  . . . 

Rawh  ide  Ranch 

Sonora 

Soulsbyvillo 

Soulsbyville 

StaniHlaus  River 

SucarPine 

Sugar  Pine 

Sugar  Pine 

Sugar  Pine". 


=     C5 


1864, 
18(J"J' 
18(J3 

if-(5:> 

18(55 
1803 
I85d 

IHC8 
1858 
I8<}t) 
I85n 

le58 
1858 
1652 


Eagle 

Larc« 

Magee 

Coutidence 

Deer  Creek 

Hazel  Dell 1804 

Rverson's 18<»5 

Walters 1859   5 

Big  Caiion 1858  10 

Bonita 1866  10 

Consuelo 1 806  20 

Grizzlv 1859 '20 

Starr  King 18<i6   5 

Golden  Rule Ih05 20 

H(  slop's I8(>0  10 

Knox  &  Boyle If08  10; 

Rawhide  Ranch l^'OO  20 

Sonora 181)6  15 

Gilsons 1859  10 

Soulsby 1858  20 

Telegiapb 1 860  20 

Daegner 1864  10 

Eureka 11859  20 

Excelsior ,186010 

GreeJi'8 1....I  5 


1870 
1867 
1868 

i.-h;o 

1868 
1802 
185"- 
1C50 


12. 

8;. 
20|. 

4. 

%: 

5|, 
4 
30 

16 

i 

a 

8 
4 

4i 


1870    4 


1864  10 
I8(k5  5| 
186510 
1.-58  10 
18.59  8 
IKJ9  30; 
1805   5 


o 


L-02 

14 

1 

1859 

8|.. 

la^io 

bt.. 

1857 

4 

1 

1808 

1 

1866 

10 

ItiOl 

8 

s.  &w 

Water 
Steam 
Water 
..do.. 
. . do  . . 
Steam 
Water 
Steam 
. . do  . . 
. . do  . . 
. . do  . . 
Water 
. . do  . . 
. . do  . . 
.  .do  .. 
. . do  . . 
. . do  . . 
..do  . . 
..do  . . 
..do  . . 
..do  .. 
..do  .. 
. . do  . . 


Water 
Steam 
.do  . . 
Water 
..do  .. 


1 1  Water 


^10.000 
2, 0(>0I 

60,000i 
7,000 

22,  5(10 
4,000 
6.  5O0 

4,  0(H) 
20,0(K) 

5,350 

7,000 

6,00.1 

36,  000 

IrOW) 

30.000 

30,000 

45,000 

lO.Oi'O 

5,  000 
8,  0<X) 
8,000 

5,  :joo 

4,  2<M) 
5,000 


2,500 
10,  000 
8.  0(H) 
4,  5(H) 
5,000 


3 


1 


1  S.&W 
Water 
..do  . . 
..do  .. 

- 1  Steam 
. . do  . . 
. -do  . . 
Water 
Steam 
Water 
.  .do  . . 
. . do  . . 
. . do  . . 
. . do  . . 
Steam 
..do  .. 
..do  . . 
. .  do  . . 
..do  .. 
Water 
Steam 
..do  . .. 
Water 
Steam 
Water. 
. . do  . . . 
Steam. 


Gold 
. .  do  . 
..do  . 
. .  do  . 
..do 
..do  . 
.  .do  . 
. .do  . 
..do. 
^.do  . 
..do. 
..do  . 
..do  . 
..do  . 
..do  . 
..do  . 
..do  . 
.'.do  . 
. .  do  . 
..do  . 
..do  . 
..do  . 
..do  . 
..do  . 


Gold 
..do  . 
..do  . 
..do  . 
..do  . 


..I 


600  Gold 


Steam .      20,  000 
do  . . .       6, 000 


10,  0(K) 

5,  0(MJ 

10.000 

3,  (MH) 

7,  (H)U 
40,  000 

8,  (Hio; 

4,  0(HJ 
10.000 

5,  0(H) 
15. 000 
10,  (KH) 
20,000 
20,000 

7,  0(H) 
15,  00(1 
10.  0(  0 

8,  000 
45,  0(H) 
15,  000 

8,000 
20,000 
20,000 
10,000 
20.000 
10,000 


Gold 
..do  . 


G..ld 
..do  . 
. .  do  . 
..do  . 
..do  . 
..do  . 
..do. 
. .  do  . 
..do  . 
..do  . 
. .  do  . 
..do  , 
. .  do  . 
..do  . 
. .  do  . 
.  .do  . 
..do  . 
..do  . 
..do  . 
. .  do  . 
..do  . 
.  .do  . 
. .do  . 
. .  do  . 
..do  . 
. .do  . 
..do. 


Pre«eiit  occ^upanl.H. 


Ironsidea  Q.  ^L  Co. 
Hoadlev  &  Co. 
Sierra  Con'd  Q.  M.  Co. 
Oak  Flat  Q.  M.  Co. 
Kaliaka  Q.  \L  Co. 
French  Co. 
Briggs  &  Co, 
Wright  «fc  Bowen. 
Bnisli  Creek  Co. 
Watson  &  Co. 
Ala^ika  Co. 
Bigelow^  &  Moore. 
Independenco  M.  Co. 
Maldoiiaclo  &  Co. 
Sierra  Huttes  C^o. 

l>o. 

Do. 
Cbipps  Co. 
Beard  ^t  Co.       • 
Union  Q.  M.  Co, 
Indepeii<li>uc(^  Co. 
Spencer  &.  Grej-. 
Manson  &.  Co, 
McK.cuzie. 


J,  ^f.  C.  Jones. 
Lash  A;  Co. 

H.  T.  ShcparcL 
F.  Turk. 


H.  Engle. 


J.  Cart«'r. 

J.  C-  Birdscye, 


P.  B.  Bacon. 
Phelps  Sc  C«». 
Eaple  M.  Co. 

C.  ix>niliard(K 
Piatt  Bros, 
Holladav  &.  Co. 
Deer  Crc«>k  Co, 
Bacon,  AVing  <t  Co. 
M.  Brnm  gGn. 
Walters  A:  Co. 
Cobb  &  Slut  in. 
Bonita  Co. 
Consuelo  Co. 
Gasbvriler  Sc  Co 

R.  Inch  &  Co. 

Golden  Rule  Cow 

Heslen  &,  Co. 

J.  Hall. 

R.  P.  Johnson,  agent. 

Sonora  Gold  Co. 

Raymonrt  6c  Gor^am. 

D.  Davidson  6c  Co. 

I>o. 
William  Darjgner. 
•— — -  Edwards,  agent. 
J.  &  G.Wright. 
Green. 


Acconling  to  the  census  report  the  Golden  Rule  Mill  contains  fifteen,  and  the  App  Mill  ten  stAmpa. 
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List  of  quartz  mills,  tfx. — Continued. 
CALIFORNIA— Continued. 


Location. 


Xame  of  mill. 


>!;iv<; 


Tltolu.\jxe  Co.— Cou. 

SucarPiiic 

Suiiar  Pine 

Sugar  Pine  

Suuuncrvillp ^. . 

Tuolumne  River 

Turnback  Creek 

Tuttletown 

Whisky  Hill 

WhiHlvy  Hill........ 

Whitman's  Pass 

Wood's  Cro.ssinf; 

Wooil  H  Crossiuj: 

W«kmVs  Crossing: 

Yankjf  Hill  .... 

A 
TLB  A  COr.VTY. 


Rrownlfi  Talloy  . . 
Brown  s  Valley  . , 
Brown's  Valley  .. 
Brown's  Valley  . 

Eaiileville 

Indian  Ranch. . . 

Middle  Yuba 

Smurtsville , 


Ixunbardo }  i^OO 

Alonitor 186.1  r> 

Pirate jlSiiO   b 

Summers's llfGO   (^ 

Buchanan  1.-5!)  10 

Laurel  Hill 1857  H* 

Patterson's Ir'/t  10 

Pn^ston's jlj^iiO  10 

Keist  "s 18(30    ') 

AVhitman's \sm   5 

.-Vpps  I1H<;0  20 

Clem  &Co.'8 i.s->i»:  y 

Duncan's In)!>1  4 

Shanghai ld(>'2  10 


Dancbroge 1  fiTiO   8 

J»llerson !f?Ov.'  1* 

l*ennsylvania jlHiJti  KJ 

Sweet  Ven<;eance . . . ;  1  Hi.'i  20 

iH(i:)  e 

Temple.  No.  2 |  lf?«J6;  e 

Mount  Hop«» If^CJ.'S   4 

Andrew  Jack.son i  l^'66  10 


o' 


;4 
if 


I 


Water 
..do  . 
. .do  . 
. .  do  . 
..do  . 
..do  . 
..do  . 
..do  . 
.  .do  . 
..do  . 
S.  &W 
Water 
. .  do  . 
..do  . 


Coat. 


> 


flO,  OOfi 

10.  (100 

10,  0(K> 

8.  (MM)! 

10,  0(K)! 

3,  0(K) 
10,  000{ 

4,  500 
2.0(M)! 
r>.  0(M)| 

15.  000' 
8,  0(K)| 
3,  OOO' 

10,000 


(jold 
..do  . 
.  .do  . 
. .  do  . 
..do  . 
.  .do  . 
..do  . 
..do  . 
..do  . 
..do  . 
. .  do  . 
..do  . 
..do  . 
.  .do  . 


20.000  Gold 
40.01M»  ..do  . 
40.000!.. do  . 
5fl,000  ..do 


15.  000 
30,000 
10,  0(M) 
12,  000 


. .  do  . 
..do  . 
..do  . 
..do  . 


•-I 


Present  occupants. 


C.  Lonibardo. 
Monitor  G.  <k  S.  M.  Co. 
C.  Dorsey. 
G.  Summers. 
Tnolumne  G.  M.  Co. 
San  Francisco  Co. 
W.  Patterson. 
Rosencrans  &  Co. 
C.  Reifit. 
Milner  &,  Co. 
Tot  ten  &  Griffin g. 
Clem  <fc  Co. 
J.  Duncan. 
Ga.shwiler  Sc  Hooper. 


Danobroge  M.  Co. 
Jett'erson  Mining  ('o. 
I'ennsylvania  AfCo. 
Sweet  Venjf'ce  M.  Co. 
lucoriwrated- 

I)o. 
Mount  Hope  M.  Co. 
And'w  Jackson  M.  Co. 


NEVADA. 


CUURCIIILL  COUNTY. 

Sink  of  Humboldt. . . . '  T^tica 

ELKO  COUNTY.  I 


Cope  District 

€'o|>e  District 

Mineral  Hill.  . . . 


1866  \0  3  Water 


Cant v's 1 1870  2  . . ;  Steam . 

Drew ilH»J9  10  ..  ..do  ... 

Mineral  Hill 1870  10.. i 


EflMEUAIJ>A  COUNTY. 


Aurora Antelope 

Aurora i  Cott'ee 

Aurora '  Independence 

Aurcua |  Napa 

Aurora Ola  Antelope 

Aurora |  Real  del  Monte 

Aurora [  Stark  dc  Tucker's . . . 

Aurora ]  Union 

Aurora Wide  West 

Columbus I  Eat^ni  &  Johnson's. . 

('olnmbns I  Pioneer 

Paliuetto !  N.  Y.  and  S.  P.  Co.'s 

Pine  (Jrove j  Cenlnil 

Pine  (Jrove }  Pioneer 

Pine  Grove i  Wilson's 

Red  Mountain j  Silver  Peak  and  R.  M 

Rockland '  Keans 

HUMBOLDT  COUNTY.t   1 


I8<;t  20 
1804    8.. 
18<;3  16  . 
I8(i2;   8'. 

tiH»;2i  8  . 
l.Si3  30  . 
1H(.3  10  . 
18r»2  8  , 
18<;2  20  . 
J1870  2  , 
ilh70  10  . 
il?^(;710  , 
;18(i8l  5', 

|i8<;jiio  . 
.IJ^JTIO  . 
118(38  40  . 
'1870  10  . 


Battle  Mountain Little  Giant ,1867   .> 

Dun  (ilen i  E.*««ex  1867  10 

Gob'onda I  ( rolconda 1  r(>7  10 

Gol<l  Run 1  Webb's l!?(JS)  10 


Steam 
. .  do  . 
..do  . 
..do  . 
..do  . 
..do  . 
.  .do  . 
..do- 
..do  . 
..do  . 
..do  . 
..do  . 
..do  . 
..do  . 
.  -do  . 
.  .do  . 
. .  do  . 


Steam . 
..do 
S.&W. 
Steam . 


$75,000   Gold 


10.000 
30.  0^,0 
20,  000 


125.  000 

5,  000, 

60.  0001 

12,  0(H) 

40,  0(M»| 

22.'>,  OOO' 
70, 0(H)| 
10,  (JOO 
75.  (M>0 
lO.OOO! 
12.(M)0 
50.  (XjO! 
10.000 
20.  000 
20,  0(10 

100,  ooo! 
20.  0001 


Sliver 
..do  . . . 
. . do  . . . 


Silver 
..do  . 
..do  . 
..do  . 
..do  . 
..do  . 
. .  do  . 
..do  . 
..do  . 
..do  . 
. .  do  . 
..do  . 
Gold 
..do  . 
..do  . 
..do  . 
..do  . 


12,000|  Silver. 
20.000  ..do  ... 
20,  000  ..do  ... 
15,000'. do  ... 


Canty  &  Co. 
Drew  &.  Co. 


Bank  of  California. 
J.  J.  Poor. 
William  Sharon. 
Philadelphia  Co. 
liankof  California. 
Bank  of  CsUifomia. 
Bank  of  California. 
J.  J.  Pm>r. 
Greely  Bros. 
Eaton  Sc  Johnson. 
C(d.  Yonngs. 
N.  Y.  &  Silver  Peak  Co. 
H.  C.  Toombs. 
McAdams  Co. 
William  Wilson. 
S.P.&R,M.G.A:S.M.Co 
S.  Keau. 


Cf.  W.  Fox. 
E.s.sex  Co. 
Star  Citv  Co. 
L.  D.  Webb. 


*  The  census  reiK.rt.M  f(»r  H.C.  Tiiombs's  mill  16.  for  the  Pioneer  8,  Wilson's  12,  the  Wide  West  16.  Red 
Mountain  and  Silver  Peak  16.  au«l  Col.  Youuj^'h  Pioneer  12  stamps.  Johnson's  mill,  16  stamps,  rejiorted 
by  the  census,  1  cannot  identify  in  the  above  list. 

*t  According  to  the  I'ensus.  the  Star  City  Company's  mill  has  8  stamps,  L.  D.  Webb's  4  stamps,  and  the 
Pioneer  mill  5  stamps. 
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List  of  quartz  millff  cjr.— Continued. 
XE  V  AD  A— C'oiit  imi.'d. 


Location 


NaiiM'  of  mill. 


IIUMHOLDT  Co.  — Coil. 


Oreansi '  ( )r»'an;i  * 

IJniouvillc Xational 

Uiiiouville 

Uiiioiivillo 

ITiiiouville I  Silver  Mining  C«». 

WiuiiemiKO.i t  Sithiiula 


f.  < 


* 


A  y^' 


Fall  iS:  Tf!ii]»h''M. 
I'iolHMT 


. . . .  j  t  Ti 
I  HI'.)  4 
ir^jil  in 

iMi'.i     .') 

I. SIT  10 


LAXDEIl  COL'NTY. 


Austin  lloHtonaiul  X«va(la 

AiiHtiii  I  Manhattan 

Cortez ;  CoitfZ 

Xow  York  Canon j  Mcttaconi 

TeU'«jraph   Canon •  MidaM 

Yankee  Blade Knii»iio 


l^il   I J   . 

IHm  1.')  . 


Lixtui.x  roiNTv 


CrcfM-fnt  Citv Alann-fla  Ii^n- lo 

Dry    Vall.'.v." M.  a.low  V.  M.  Co.'s    H7(t  JO 

El  Donulu  Canon El  1  Horatio " iHil  10 

Hiko HikoS.  M.Co.s isu,  10 

Mca^low  Valhy Mt'«  s  I^^To  10 

Meadow  Valhv I'ionecr l-«il'    .'» 


LYON   COINTY. 

Carson  Kiver 

Carson   Kiver 

Carson   Kiver 

CarjMJU  lliver 

Carm>n   Kiver 

Carson   Kiver 

('arson   Kiver 

Dayton 

Dayton 

Dayton 

Dayton 

Dayton 

Davton 

Gold  Canon , 

rjold  Canon 

(iold  Cafton 

(Jold  ('anon 

(iold  Cnfion 

(lold  Canon 

(fold  Canon , 

(rold  Canon 

(jold  Cafiou 

Silver  (  ity 

Silver  City , 

Silver  City 

Silver  City 

Silver  Cil  v 

SilvorCitv 

Silver  City 

Silver  City , 

XYE  COl'MY.^ 


Carson  Vall«*y 

Eureka  

Franklin 

Island 

San  Franeisro 

Winters  A:  KoU'dt'os 

"Woislwortli 

IHrdsall  A:  Co.'s  t 

J)aney 

Illinois 

Imperial  Xo.  2 

Kork   I'oint 

Tailinus 

Atlanta 

Eastern  SIojh' 

I'^xrelsicir 

Kejrtey  No.  2 

Keyntone 

PIxenix 

S.u  raniento 

Swansea 

AVeston's  * 

liaeon  

Devil's  Ciate   

Eai:le 

Hope 

K»lsey  Xo. 
Pionnr   . . 
Sherman's 
Treneh's . . 


St«ani 

..do  ... 

..do  ... 

S.\:\V. 
,  I  Steam 
.    \Val«  r 


Steam 
.  .do  . . , 
.  .d<»  . . . 
..do  ... 
.  .  tlo  .  . , 
..do  .. 


Sl«'am 
. .do  . . 
. .do  . . . 
.  .do  . . 
.  .<lo  . . 
..do  .. 


1 


Ih^O  ..  . 
If^lil  '^  . 
Irt'.l   l'»  . 

\\!^&Z  10    . 

Ir-Ol   10  . 
Ir^TO    2 
iS.f  24  . 
lr.<>:.  .{0  . 

is;:{  I.") . 
i,-»;4  i") 
,i^'<;2  1.') 
,ih;i  :>(;' 

i.-*;4t..  , 

Ih;.-.  10 1 

ii-«;2  i(»! 

l^(Jl  10 

lH.2  20 
Ir-iil  I.". 

1j-»;j-jo 

i-^«;i  i.-> 
Ih;;j  . . 

|K-70  10 

ih;i  10  . 
\<tn  \:» , 

1-70    .'i 
ll?«Jl  20 


B«^lmont Helmont  S.  M.  Co.'s.  IHV.  H» 

Belmont (,'ouibinatiou Co.'s. . .  Ir<)?'40 

*  Mill  and  furnace, 
t  Kelmilt  in  l^^TO. 


Water 
S.A^W. 
.  .«lo  . . . 

.  -ilo  .  .  . 

Water 
S.A:\V 
Water 
Steam 
..do  ... 
Water 
S..fe\V 
Steam 
.  .«lo  . .. 
.  .do  . . . 
.  .do  . . . 
..do  ... 
.  do  . .. 

..«;o ... 

.  .do  . . . 
.  .«lo  .  . . 
.  .do  . . . 
. .do  . . . 
..do  ... 
Water 
Steam 
..d«.  ... 
..d..  ... 
.  .do  .  . . 
..do  ... 


Steam 
.do  .. 


Cost. 


a: 

C 


i  'C 


— . 
40. 

;r.. 

12, 
10. 


000 
(»00 
(Ml(t 
(MtO 

iHio: 

0(HI, 


^0. 

UiO. 
1»0, 

r»o. 

120, 
(JO, 


(M)0| 
(MM) 
0(U> 
000 1 
000' 


1^.  n(M) 

100.  (MM» 

m.  o(M>' 

1(M»,  (MM)! 
7:»,  (MM> 
40,  000 


;w.  oo(», 
g:>,  (MH)j 
;r>,  (KM)i 
:r.,  0(M)| 

3.'..  (KM  1 1 

5,  (MMr 

7.'»,  (MM) 

m:».  (MM»' 

5.'>,  (MM) 
3.'),  (MMi 
40.  (KM) 
170,  (MM. 
l.'j.  0(MI 

H,  (MK> 
40.  (MMI 
2.'»,  (M)'i 

4.  000 
10,  (MK)I 
4<).  0(Ml| 
3,'),  IHH) 
4.').  (MMi' 
3.'),  (XM); 
:n),  0<M» 

2:>.  (MM>| 

.').  (MMI[ 
30. (MM) 
2:..  (MM) 
4.\  (M»0' 

?!.  (MM); 

r>o,  000 


.V).  000    Silver. 
2.*»0.  000  .  .do  ... 


Silver 

(itdd.. 

Silver 

. . do  . . . 

..do  . . . 

..do  ... 


Silver 
. . do  . . . 
..do  . . . 
. .  do  . . . 
.  .do  . . . 
do    .. 


Silver 
.  .do  . . . 
, .  do  . . . 
..do  . . . 
..do  ... 
. . do  . . . 


Silver 
..do  . . . 
.  .do  . . . 
(iold.. 
, . do  . . . 

do  ... 

Silver 

.do  .. . 

.  .d(»  . . . 

. .do  . .. 

.<U)  ... 

.  .<lo  . .. 

do  ... 

(J.  AcS 

Silver 

G.  \  S 

Silver 

(J.  AS 

Silver 

. .  <lo  . . . 

..do  ... 

..do  . . . 

. . do  . . . 

do  . . . 
Gold . . 
.  .do  . . . 
Silver 
.  do  . .. 
(iold.. 
Silver 


Pre»ont  occupants. 


(^reana  Co. 
Evans  A:  J«?iinin^^. 
Fall  A^  Temple. 
I*ioii«M*r  (,'0. 
Silver  Milling  Co. 
Spbioda  Co. 


Manhattan  S  M. 
Wen  bail  &  Pa  ire 


Co. 


Mead«»\v  Valley  >r  Co. 
liivernide  Mining  Co. 
I.  Wil.siui,  Hup't 
JaineH  M««t*. 
Ely  JL  liaj-niond. 


Carson  Vallev  >r.  Co. 
rni«»u  M.  &.  Si.  Co. 
Union  M.  Sc  M.  in. 
C«K)k  &  Co. 
C.  A.  SluMl. 
Wintt»is  A:  Ko1kmU<«. 
iluWax't  ic  Co. 
Binlsiilo  .V^  Co. 
Daney  Miuiiii:  Co. 
rnion  M.  and  M.  Co. 
A.  M.  Kd;:inj:ton. 
\.  M.  Rliiinjjton. 
Janin  .fc  Bovtl. 
Hill  &  Co.   ^ 
Kiirhy  &.  DouKlas. 
Brii:;:.M  ^  Co. 
Hill  .t  Co. 
LikeuH  &  Co. 
Hentsch  &  Ilerlon. 
Union  M.  <fc  M.  Co. 
Union  M.  A:  M.  Co. 
Weston  Sc  Co, 
Fair  M.  &.  FI.mhI. 
Devil'H  (iat*'  M.Co. 
Vipjiiiia  W'jttcr  Co. 
IIoiM'  Miiiin*;  Co. 
Unnm  M.  &  M.  Co. 
J.  P.  Joiion  «fc  Co. 
(iroriie  Sherman. 
Fair  M.  &  FI«*€x!. 


R.  B.  CanfieM. 
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List  of  qiiariz  mills,  <^-c. — Coutimied. 
XEVADA-Continncd. 


Loi'iition. 


Nyk  Coi'VTY— Con. 


lU'lmont 

EIIhwoiMi 

Ellsworth 

Hot  Civck 

Hot  Crct'k 

Tone 

loiH* 

NitrtliiunlnTlanil. 

()phii*Cafioii 

Ivevoille 

Koveillo ,, 

Sun  Antoue 

Silver  Park 

Silver  Park 

\V'ji.shini;toii 


Xanie  of  mill. 


^ 


1*1 


GonM  &.  Currv 

PahUto ". 

Jones's*   

Hot  Creek  S.  M.  Co 

Valley 

Knickerbocker 

Pioneer* 


I  ;i 


3. 

if 

c 


ORMSHY  COUNTT. 


Carson  City. 
Carnon  City. 
Car.s<m  City. 
Carfion  City. 
Knipire  Ciiy 
Empire  City 


Qnintero  S.  M.  Co.'a 
Twin  River  S.M.C</8 

Kntland* 

S.  F.  &Pv.  S.  M.Co.*. 

Kistl.y  8.  M.Co 

Chamller  &  Parson.s 
Silver  Peak 


...m 

18G7  10 

]?»«'»«■)•,>() 
Ir^lM  JO 

M^  10 

|1.-T»7    5 

...J  41 
IH70  10, 
ld70  Iji 
....  10' 


Brnnswick: 1)^64  IG 

Merrimac I8(;i-iO  .. 


Santiago 


Vivian .IihCIKJ 

!  Mexican}   In.  14 1 

If 03  10 


STOUKY  COIXTV.^ 


Amrriran  City 

■  American  Citv 

Cold  Hill  ....". 

CoM  Hill 

(iold  Hill 

(Joia  Hill 

(;oMHill 

<JoM  Hill 

Crol.l  Hill 

Com  Hill 

(JoM  Hill 

(Jold  Hill 


Vellow  Jacket 


Water 
Steam 
.  -do  . . . 
. . do  . . . 
. . do  . . . 
..do 
. . do  . . , 
..do  .. 
..do  ... 
. .  d«>  . . . 
..do  ... 
..do    .. 
Steam 
.  -do  . . , 
..do    . 


Water 
.  .do  . . . 
..do  ... 
. . do  . . . 
..do  .. 
S.  &  W. 


e-2, 


Pre.sent  occnpantH. 


75, 

6. 
100, 

40. 
4."., 
ISO. 
10, 
30. 

m, 

t-JO. 
140. 


000  Silver 
...]  G.&S 
OOOl . .  do  . . . 
000  Silver. 
00  1  ..do  ... 
000  ..do  ... 
0th)  ..do  ... 

.do  ... 

.do  ... 

.do  ... 

.do  ... 
000  ..<lo  .  .. 
000  Silver 
000  ..do  ... 
000  . .  do. 


John  Miller. 


(MIO 
0(K) 

om) 


Gold  Hill 
(iold  Hill 
Gohl  Hill 


Gold  Hill 

Gold  Hill 

Gold  Hill 

Gold  Hill 

Gold  Hill 

Virvrinia  City 
Virjrinia  City 
Virjjinia  City 
Viriiinia  City 
Virginia  City 

Virjiinia  City 
Virjrinia  City 
Viriiiuia  City 
Virjiinia  City 


Bad^rerll | 

P.av  State 1   . . .  OJ 

Atla.s 1^04  l.'.j 

liohton 1  ~rJ7    .')' 

Boniilass |Ij<01  10 

P^mpire I . . . .  j'^Oi 

(Jold  Hill l-^O.-)!  01 

Imi)erial IcW)  4-1 

Irme i. . .  .1  5 

Mary sville 0 

Pacilic j. . . .  :J0 

PapooHC Ij^07i  Oi 


Petahima 

Pinto    

Ram.Hdell  <fc  Tlumi- 
.son's. 

RhtMle  Inland 

Sapphire 

Succor  

Sunderland 


ISfiT'.M 

xiO 

IMiO    4 


....  10 
180.')   % 

Atlantic 1h;:mo 

HooHier  Stat^? ...'... .  'l-O-J  18 

Laml's 

Mariposa 

Sacramento  kt  Mere- 
dith. I 

Sierra  Xe  vada '  1  f^OH  '20 

Summit ,  1864^:0 


....liiO 
IH70MO 


Steam 

..do  . . . 

..do  ... 

..do  ... 
|..do  ... 
I. .do  ... 
I . . do  . . . 

..do  ... 
l..di»  ... 
j.  .do  . . . 
' . . do  . . . 

. do  .  . . 

.do  ... 

I . . do  . . . 

1      , 
. do  . . . 

|..do  ... 

|.  .do  . .. 

. . do  . . . 

Water 

Steam 

.  .do  . .. 

.  .tlo  . . . 

. . do  . . . 

. . do  . . . 


5<»,  000    Silver 

KC,  000  ..do  .. 

.., ..d<.  .. 

4.''.,  000  .do  .. 
100.  000  ..do  .. 
•200.000  ..d«»  .. 


Silver 
..do  .. 
..do  ... 
(;.  \  S 
Silver  . 
..do  ... 
. .do  . . . 
. .do  . . . 
. . do  . . . 
.  -do  . . . 
..d<.  ... 
..do  . . . 


40,  000^ 

5.-).  WO 

.^  (KXJ 

!.'>.  000 


18.  tWO 

1(;0,  000 

1).  OOO 

.50,(I0(» 
1'20.  000 

14,  000 


40.fM»0  ..do  .. 

0(»,  (M>0  .  .do  .. 

5.  (HH)  ..do  .  . 


Wintield 


IH, 

5i 


100,  000 

:«».  000 

'20,  00  • 
2.'),  000 

l.(HK) 

I 

"46,600' 

m,  OOOl 
2t),  000! 
12. 000 


.  .do  . .. 
..do  ... 
. . do  . . . 
..do  ... 
..do  . .. 
. . do  ... 
G.&S 
Silver 
.  .do  . . . 
. .  do  ... 


Jones. 


Talman  A:  <  Jroves. 


San  Fran,  ic  \X.  Co. 

Chandler  vt  l*arson.s. 
.Silver  Peak  M.vt  M.Co. 


Union  Mill.  &  M.  Co. 

Do. 

Do. 
Vivian  "M.  Co. 
Union  Mill.  .V  M.Co. 
Yellow  Jackets.  M.  Co. 


S  ale  &  Ileatty. 
Smith  in  Stepiienson. 
C.  C  Stevenson. 
Empire  Mill  Co. 
Crold  Hill  M.  A^  M.Co. 
rn»]U'rial  M.  Sc  M.  Co. 
Hope  M.  .t  M.Co. 
John  Role. 
Pacific  Mill  Cn. 
Taylor,  Gouldinf    <fc 

Armstronj;. 
Sharon  &  Mackev. 
W.  S.  Hidiart. 
Ramsdell  &.  Thompson. 

Belcher  M.  Co. 
W.  S.  Hohart. 
Succor  M.  &  M.  Co. 
Union  M.  .fc  M.  Co. 
Richard  Schweiss. 
T'nion  M.  &  M.  Co. 
M.  Lynch. 
Unii»ii  M.  &  M.  Co. 
Fair  &  Mackey. 
Sacramento  M.  &  M.  Co. 


..do... -Gold.     I 

. .  do  . . .      40,  000  . . do  . . .   X.  H.  A.  Mason. 
.  .do    . .  I     80,  000  Silver  .   Union  M.  &  M.  Co. 
. . do ; .  .do  . . . '  BetTV,  Evans  &  Co. 


*  Rehnilt  in  1870. 
f  Estimated  cost. 


♦  'p 


The  numher  of  stamps  of  the  Brunirwick  mill  is  piveu  by  the  cen.sns  as  20. 

y  Remodeled  1870. 

II  It  is  imjK>.H«ible  to  reconcile  the  list  with  that  furnished  by  the  census.  Acc<»rding  t*^  the  latter  the 
following  mills  are  here  omitted:  Proctor,  Jennincs.  Basw^tt's,  Parks  A:  Bowie's,  Evan's — all  tailin<r 
mills:  and  Gonld  &  Cnrry,  80  stamps;  CVjjdon,  15;  Flowery.  18;  Xevnda.  21 :  Bassetts.  18;  Empiie  State, 
15;  0<'cidental,  .30  stamps.  Accontinj^  to  the  same  source  the  Succor  has  15;  the  Empire.  10;  the  Hoo- 
aier  St.ate.  15  ;  the  Atlas,  18;  Bay  State,  18  stamps.  On  the  other  hand  several  mills  which  appear  in  the 
above  list  are  not  contained  in  the  census,  or  cannot  I'C  identitied. 
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List  of  quartz  mills,  <^'c. — Continued. 
NEVADA— Continued. 


Location. 


Naiuo  of  mill. 


X 

w 


X 


WASHOE  COUXTT. 

FranktowTi , 

PleaHant  Valley 

Truckee  Meadows  . . 

Wa«h<)«  City 

"Washoti  City 

WashwCity 

"VVaKhtMi  City 

Washoe  City 

WHITE  PINE  COUXTT 

Eberhardt 

£<;an 

£gau 

Hamilton 

Hamilton 

Hamilton 

Hamiltmi 

Hamilton 

Hamilton 

Hamilton 

Hamilton 

Hamilton 

Mineral  City 

Monte  Clnisto 

Xewark 

Shermantown 

Shermantown , 

Shermantown 

Shermantown ^ , 

Shermantown 

Shermantown .  .• 

Shermantown , 

Shermantown 


Dall'ft leC-^CJO.. 

Temelic Ib(i2  1.) . . 

English  Company's  .!l.-<0vJ-20  .. 

A tehis«m \...  If^bl  20  . 

liack  Action iHJfJ  . . 

Little  Savage ;  1  Ht>H  . . 

New  York I r^tu  24 

Savage i  ISGIi  ItJ 


S.  <k  W.  |2.V).  000  Silver 


Stanford's 

Social  ic  St»-ptoeH  .. 
Social    Si    Stentoe's 

Old  MiU. 
Big  Smoky 

Chicago 

Dayton 

Heiiilerson's 

Manhattan 

Nevada 

Swan.sea 

TreaMuro 


lt^67  10 


5 


do 
Water. 
S.  .t  W. 
8i  Steam .  i 

..do  .  ..j 
. .  d«»  . .  I 
S.JLW. 


Steam . 
. . do  . . . 
..do  . .. 


1869  20 


White  Pine... 

Robin.son's 

Monte  Christ© 

Newark 

Drake's 

Kohler's 

Little  Giant  . . 
Metropolitan.  . 

Oasis 

Sheha  

Staple."* 

Vernon 


1800 
l^Gi» 
1809 
I  rOO 
If-OO 
180!) 
1  f-(i9 
J  801) 


180r» 
1800 
1800 
1808 
1801) 
1800 
1808 


IHOO 
I8o0 


10. 
20  . 

5  . 
30  . 
10. 
10. 

5 

\n . 

10  . 

20  . 

loL 

51, 

5; 
1.51 

8;, 
10 

8', 

8i, 


75,  000 
200.  000 1 

80,  ooo; 

10,  000' 

10,  ooo 

110.  000 
75,000 


2.V),  OOOj 
25.000! 


-do  ... 
. do  . . . 
.do  .. . 
.do  ... 
.do  ... 

.do 

.do  ... 


.do  ...'    60,000,  Silver 


. .  do 
. .  do 
..do 
..do 
..do 
.  .do 
..do 
. .  do 
..do 
..do 
..do 
..do 
..do 
..do 
..do 
..do 
. .  do 


30,000  ..do  ... 
1(K),  0(K)  ..do  ... 

15,  0(M)  ..do. 
120,  01. Ol.. do    .. 

35. 0001. do  ... 

30,  0(H):  G.  &S 

40,  000  Silver  . 

30,000  ..do  ... 


•I 


l.-i.OOO 

60.  (MX)' 

40,  010  Silver 
15.04K>  ..do  .. 


24.  0(K) 
120,  000 

70,  0<M) 
45.  000 
4.'>,  001) 

25,  000 


..do 
.  .do 
..do 
. .  dt) 


Prt*«eut  occiiiiantM. 


John  Dall. 
Uu ion  M.  A:  M.  Co. 
J.  J.  Dunne, 
Savage  M.  &  M.  Co. 
D.  K.  Avt?rv. 

Do. 
ruif»n  M.  A-  M.  Co. 
Siivaj:e  M.  &  M.  Co. 


Aurora  South  Co. 
StM-ial  &  Stt>i>t<»e  Co. 
Bo. 

Treasure  Hill  M.  &.  M. 

Co. 
Chicago  Co. 
H.  G.  Bla»delL      * 

H.  G.  Blasdell. 
McCoue  A:  Dunn. 
Perkina,  Flint  A:  Co. 
Great  Basin  Co. 
Miller  4c  Co. 
Mineral  City  Co. 
Mont<^  ChriAto  Co. 
Chihuahua  Co. 
EberharcU  Co. 

Carpenter  &  Br<-tt. 
Metropcditan  Co. 
Eherhanit  Co. 
OslM>ni  &  Corey. 
JUitler  «S:  Sw»H*"ncT. 
Vernon  Mill  Co.  " 


OKEGON, 


BAKER    COL'XTT. 


Auhuni I  White  «fc  Company's  j 1 

BakerCity ■  Ruckels's* 18<<4  10  .. 

Ky«  Valley |  Greens 1870  . .    ) 


GR.VXT  COUXTY.  j 

Prairie  Diggings! Prairie  Di;:gings 18G8   B   Ij  Water.  *20, 000 


Water.    $6,000 


JACKSOX  COUXTY.  * 

Applegate Steamlwat 1800   4 


Dardanelles . 

Jackson  Cn*ek 

Jackson  Creek 

Rogue  River 

Sterling , 

Thompson  Creek  . 


Occidental 1806  10 

Hopkins's 1800 

Johnson's [1^.2 

Jewetts 1801 

Ives's 1C05 

Thompson  Creek ,le05, 


3  Water 
2  .Steam 

1  ..do  ... 

2  Water. 

. . '  .Steam . ; 
1  Ur»rse  ' 
4,  Water.' 


8,000 
1.200 
8.000 
4,000 
10,  000 
500 
1,500 


Gold.. 

. .  do  . . , 

Silver 


E.  M.  White  i  Co. 
Brown  A:  Virtue. 
Charles  Gr<H?n. 


Gold..;  I^cock  6c  Co. 


Gold. 
..do  . 
..do  . 
. .do  . . 
. . do  . , 
. . do  . , 
. .  do  . 


Fowler  &  Co. 
H»)gan  6c  C^o. 
Hopkins  «jt  Co. 
Johnson  6c  Co 
liyha  Si  Co. 
Porter  Ive«. 
Morria  &  Co. 


*  The  census  reports  Rnckels's  mill  to  have  12  stamps,  and  unless  the  number  of  AtampB  has  b«H*n  de- 
creased since  1800,  when  I  visited  the  locality,  this  is  the  corn-ct  number. 

t  Accortling  to  the  census  the  Prairie  Diggings  mill  has  n<»w  10  stamps  :  the  same  authority  mentions 
another  mill  in  this  county,  which  must  have  been  erected  during  1870,  viz,  that  of  the.  Jtthn  Day  Cout- 
pany.  8  stamps. 

*  Wht*n  I  visited  th"  county  in  1869,  Hopkins's  and  Jewett's  mills  were  both  altered  into  SAw-uiiUsi. 
(Se%  la.st  report,  page  216.) 
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List  of  quartz  miUsj  ^-c. — Continued. 
OBEGOX— Continued. 


Location. 


JOSEPHINE  COUNTY, 

Enterprise 

UNION  COUNTY. 

Eagle  Creek 

Hoqiiim , 

Xooster 


Name  of  mill. 


Enterprise . 


Eagle 

Carter  <k  Davis 


-5 
1) 

a 


X 

••  i  X 

4-1       •• 

»    :! 

do 


1865!l0 


18(5.1 


o 


Cost. 


2  Water.  118, 000 


5   1  Water. 


La  Grauilo il866i  5; 


.do  ... 


8,000 
8,000 


Si 

> 


O 

2 

'o 


Gold. 


Gold.. 


Present  occupants. 


Cohen. 


Meacham  Rro«.  Sc  Co. 
Carter  &.  Davis. 
La  Grande  Co. 


IDAHO. 


ALTURA9   COUNTY. 

Boar  Creek 

Bear  Creek 


CUfden  ... 
Elk  Creek 


Red  Warrior  Creek  . . 
Red  Wan-ior  Creek  .. 

Red  Warrior  Creek  . . 

"Volcano 

Xuba  Difttrictt 


BOIS^:   COUNTY. 

Granite  Creek 

Granite  Creek 

Grimes  Creek 

Pioneer 

Summit  Flat 


IDAHO     COUNTY. 


Florence 

Wanen'8  Dicgins 

Warren'8  Diggins...* 


LF..MHI  COUNTY. 

Arnetfs  Creek 

OWYHEE    COUNTY. 


East  Ruhr  . . . 
Flint  DJHtrict 
Flint  Di.'^trict. 
Flint  District. 

^^ilvl'r  City 

Silver  City.... 

Silver  City 

Silver  City 


Silver  Citv. . . 
Silver  City. . . 
Sinker  Creek 
Sinker  Creek 


Idaho 

Waddingham  G.  and 

S.  M.  Co. 
Waddiugham  G.  and 

S.  M.  Co. 
Pittsburg  Sl,  Idaho 

G.  and  S.  M.  Co. 

Harris  &  Benson 

N.  Y.    &,  Idaho  G. 

M.  Co. 
Victor  G.  and  S.  M. 

Co.* 

Defines 

Bledsoe 


1865 


12.. 
10.. 


Gold  Hill 18r,7 

White  &Co.s I87(» 

Goodwin '18()5 

Elk  Horn ;iHr>,-> 

Summit  Flat 1 18(>5 


Davis  &,  Souther's  .. 


Musj^ore  S:  Sons. 


18G9 


10 
10 


25 
10 

8 
8 
8' 


20| 

8i 


Shoenhar 1 8Cr)'  10 

Webfoot I  H>.-j|  .'ij 

Ainsworth jlHi-l!  lo' 

Sinker  Creek lb(i'>  lOi 


Steam 
. . do  . . 


40  ..!  Steam. 

I  ! 

10   3 


10  . 
10  . 

I 
20  . 


Steam. 
. .  do  . . . 


Steam. 
.  -do  . . . 
Water, 
. . do  . . 
Steam . 


>  ..   Steam. 

Tj  ..I.  .do  . . . 
I0i..l  Water 


1  Water 


G.  &S. 
..do  ..• 


.do  . . 
.do.. 


..do  ... 
. . do  . . . 


.  ..do 


do 
.do 


$15,  OOOi  Gold 
15.  000  ..do  . 

|..do  . 

do  . 

!..do  . 


Gold 

..do 

..do. 


Xew  York \Mr>  20  . 

Blacks If^CI 

Iowa... 1807 

Rising  Star 118458  .'Ml, 

Cosmos !  lHr)5, 1  o' . 

Ida  Elmore 18t5,5 

Minear 18(54 

Morning  Star Is'W 


Steam 
..do  . . 
..do  .. 
. . do  . . 
..do  .. 
..do  . . 
.  .do  . . 
..do  .. 

-  .do  . . 
..do  . . 
. . do  . . 
. .  do  . . 


Gold 


140, 000,  G.  Sc  S. 

20.00(>l..do  ... 

30,  000  ..do  ... 
350,  OOOI.. do  ... 

70,000:..do  ... 
120,000  ..do  ... 


25.  000 
75,000 


.do 
-do 


fiO,  OOOl-.do  .. 
25.000'    do  ... 
70,000  ..do  ... 


70,000 


..do  .. 


Idaho  M.  Co. 
Wa4ldingham  G.  and 
S.  M.  Co. 
Do. 

P.  and  LG.and  S.  M. 

Co. 
Harris  &:.  Benson. 
N.Y.  &   Idaho   G.M. 

Co. 
Victor  G.  and  S.  M.  Col 


Gold  Hill  Company. 
White  &  Co. 
Goodwin  &  Co. 
Elk  Horn  MUl  C6. 
Gtwdwin  &  Co. 


Davis  Si.  Souther. 


Musgrovc  &  "Son. 


Owyhee  M.  Co. 
J.  H.  Black. 
John.Williams. 
Rising  Star  M.  Co. 
S.  Williard. 
Ida  Ellmore  M.  Co. 
Minear  M.  and  M.  Co. 
Oro  Fino  G.  and  S.  M. 

Co. 
O.  S.  Hazarfl. 
Webfoot  Milling  Co. 
Oregon  S.  N.  Co. 
Sinker  Milling  Co. 


♦  According  to  the  statement  of  Mr.  P.  S.  Buckminster,  who  vi.nitcd  this  district  for  me  in  the  latter 
part  of  1869,  the  Victor  mill  had  only  12  stamps  and  was  standing  idle. 

t  The  Monarch  mill,  with  one  French  bun*,  one  cast-iron  grinder,  two  Yarney  p.ons,  one  settler,  and 
one  roasting  furnace,  is  omitted  here. 
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List  of  quartz  mills — Continued. 
JLRIZOXA. 


Loeation. 

Name  of  mill. 

a 

0; 

C 
C 

z   c 

• 

(2 

Steam . 

Steam . 
..do  ... 
.  .do  . . . 

• 
J. 

W 
r 

> 
'S 

!        - 
Gold 

Present  occii|>anta. 

phia  county. 
Anacbo  Pass 

- 

Harris  or  Montana. . 
Big  Bug 

1 
10.. 

10  .. 

10  .. 
10.. 
10.. 

1 .. 

40  .. 

Harria  or  Montana  Cot 

Gray  &  Hitclicock. 
Noyes  &  Ciirtij*. 
Sterling  Companv-. 
C.  C  Bean 

YAVAPAI  COUNTY.* 

Big  Bug  District 

Hassayampa  District. 
Haasayainpa  District. 
"Walker  District 



Gold  . . 
S.  Jt  G. 

Silver. 

Noyes  &  Curtis's 

Sterling's 



Kureka  ■. ' 

.  .do  . . . 

Gold-. 

do 

"Walker  District 

Thunderbolt i 

. .  <io  . . . 

Wickenburg 

Vulture 

W  ickenbiirg 

Jackson's 

Bowers' 

IHfifi 

. . do  . . . 



do  ... 

Vulture  Mining  Co. 
Hiutons  Km.  &  Co. 
Jackson  Brotbern. 

Wickenburg 

1K65  K)  -- 

. . do  . . . 

1     do  ... 

Bradshaw  District  . . . 
Ooodw in  District .... 

1870 

-1    2 
4    4 

. .  do  ... 
Wat^r. 

Steam . 

L.do  . .. 

: . .  do 

YUMA  COUNTY. 

OilaCitv 

Jones' 

10 

-•••••i. 

Gold 

• 

Jones  &  C.rt 

\ 

There  are  probably  one  hundred  arrastras  in  the  Territorj*,  some  of  which  are  pronelled  by  water  and 
others  by  horse-power.  As  water  is  sometimes  short,  and  Indians  occasionally  steal  tne  homes,  arra^tnw 
of  either  class  are  often  idle.  Some  are  abandoned  for  fear  of  Indian  assaults.  Arrantrsw  are  now 
running  in  Walker,  Martinez,  Bradshaw,  Turkey  Creek,  Ha.ssayampa  and  some  other  districts*. 

In  Mojave  County  there  is  one  stamp-mill,  that  of  the  Morse  Association,  at  Hardy ville.  It  haa  ten 
stamps,  driven  by  st^am,  and  the  necessary  pans  and  settlers.  It  was  erected  to  work  the  gold  ore* 
from  th«  celebrated  Moss  ledge,  but  is  now  idle. 

*  The  Big  Bug  mill  has  one  arrastra  and  the  Thunderbolt  four. 

List  of  quarts  viills — Continued. 
NEW  ^lEXICO. 


Locality. 

Name  of  mill. 

Metal. 

Horse- 

Ix»Wer. 

5 
30 

• 
K 

e 
u 

Steam. 

Water. 

c 
a 
t. 
u 

< 

TAOS  COUNTY. 

San  Antonio 

Arroyo  Hondo  Mining  and  Ditch  Co  . . . 
Bart<»lemew'8 

Gold     

.16 

COLFAX  COUNTY. 
Negro  Gulch 

Gold    

Steam. 
Vi 

60 
i2u 

18 
18 
18 

Ute  Creek 

Aztec 

do        

1 

1 

15 

40 
10 

15 

10 

6 

-    •    •   - 

SANTA  Ft  COlTfTY. 

Beal  do  Dolores 

New  Mexico  Mining  Co's 

Gold 

. .  do 

Real  del  Tuerto 

Candelaria 

-   •  •  • 

GRANT  COUNTY. 
Pinos  Altos 

Pinos  Altos  Minincr  Comnaiiv'}*    . . 

•    ■  •  • 

Bear  Creek 

Rvesron 

.... 

Bear  Creek 

Reynolds  &  Griggs,  ( Aml>erg) 
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Li(ft  of  quartz  miUs — Continued. 


COLORADO. 


Locality. 

Xamc  of  mill. 
Rulia.  wat<'r-niill 

* 

a 

Tt 

s 
o 

o 

d 

'A 

• 

• 
c 

n 

• 

• 

s 

3 

go 

O 

• 

s 

a 

.-2 

• 

a 

« 
o 

n 

GILPIN  COUMY. 

Central  City  Di.strict 

6 

liatc'fl.  pan-iuill 

Moiiteznuia 

25 
120 
15 
25 
40 
35 
25 
35 
12 
12 
30 
8 
70 
12 
70 
80 
10 
15 
75 
12 
75 
40 

• 

(inniifll 

18 
24 

Lcxiiiirtou 

24 

25 

liav  Stato 

Montana 

30 
24 
20 
12 
12 
24 
6 
12 
10 
40 
50 
10 

M<:Intvi"ei 

Winnebago 

20 

35 

Taniicr 

Kimbf  r 

CJunndl  Central 

Alatlu'r'f* 

G 
12 

8 

Kin  «fc  JJuoirs.  and  holHtinsr 

35 

>\  1  Isou  s 

Kock  V  Mountain 

1 

20 

25 

Narraiiauyett 

IlariHTs 

10 

Cliloiiiin  works,  cruHlier,  &.c 

Busscll  and  Lake  DiHtricts  . . 

!N orth  Star  mill 

22 
12 
10 
22 
15 
12 
10 
12 
30 
15 
12 

22 

75 

A  WYH 

Koclulalc 

llra<lU'V  rt 

Lfwis  jSc  Co 

S< » wden ' 

^Missouri's  Hill 

M  ofti'rt' 

12 
100 
12 
15 
60 
40 
40 
.'>() 
J  2 
40 
15 
30 
12 
16 

(iranada ■ 

'  Kct*d"8 

Lincoln's 

K  V  VHtono 

Monitor 

( r rea  t  Western 

lirjistowH 

2(J 
12 

20 
12 

50 

ChencvH 

12 

IV  wabic 

40 

Nevada  District 

Potter's 

15 

37 

12 

12- 

12 

12 

32 

25 

22 

25 

10 

24 

18 

12 

15 
37 
12 
12 

15 

Clavton"8 

30 

He verl  v  Sc  Koouee's 

12 

N<'\v  liedl'oril 

16 

Sullivan's 

iMfjner 

•| 

10 
70 
100 
25 
70 
50 
35 
24 
12 
100 
12 
15 
12 
25 
15 
12 
15 
20 
.     80 
20 
15 
15 

Waterman's 

32 
25 
22 
25 

60 

Philadelnhia 

100 

Whitcomb's 

25 

First  Nat  ional 

American  Flag 

70 

0[»hir 

( 

(lilnin 

18 
12 

24 

Old  Boston 

12 

IJoston  and  Colorado 

La  CroHse 

12 
12 
8 
20 
15 
15 
20 
20 
20 
20 
15 
20 
10 
20 
32 
20 
12 
10 
50 

12 
12 

12 

Hardestv's 

15 

Beverly's 

Knreka.  (Waterman's) 

20 
15 
15 
20 
20 
20 
20 
15 
20 
10 
20 
32 
20 

25 

Gregorv  and  Entcriniw*  Dis- 
tricte. 

T^iii  versitv 

15 

Holbrook 

12 

Xesmith 

15 

Bobtail.  (Lake's) 

20 

Salisbury's • 

80 

( 'onsolidated  Bobtail 

15 

,  Fnllei  ton's 

15 

L.  C.  Milev's 

16 

L.  Arrichi's   (water)      

Seiisenuerfer's 

Polar  Star 

30 
20 

30 

Ikirham  &.  Mellor's 

20 

Holman's.  (water) 

Fitzpatrick's 

1 
2 

18 
140 

10 
25 

18 

Consolidated  Gregory 

70 
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List  of  quartz  mills — Continued. 

COLOIIADO— C:oiitiDned. 


Locality. 


Name  of  mill. 


Gilpin  county — Continued. 

Gregorj'  and  Enterprise  Districts — 
Continued. 


I 


J.  B.  Nortou's 

New  York 

Sullivan  «k  Wheeler's. 


EauleG.  M.  Co 

Rollins  G.  M.  Co 

Hctzcr's 

l)icker.«»on's 

Wliiiiple 

Teats,  (ci-usbers,  <kc)  . 

Roupli's 

Smith  Sc  Parmelee 

Biipjjs 

Doui:ln8 

Sterlini: 

Walker's 

Sheai-er 

Manhattan 

Boston  and  Ctdorado. . 

Chica«ro 

Hurd'8 

S.  B.  Morgan,  Agent  . 

Peripo  Co 

Black  HawkG.M.Co. 


X 

«• 

*l^ 

t. 

'tt 

a 
jt 

5 

a 

^ 

o 

5c 

«      1 

^ 

^ 

^. 

o 

^      1 

i? 

t-M 

\^ 

List  of  quartz  mills — Continued. 


1 
1 
1 
1 
1 
1 


20 

1.'. 

20 

100 

60 


1 

1 

1 

1 

1 
o 

1 
1 
1 
1 


20 
20 


8.5 

12f. 

W) 

15 

20 

10 

40 

20 

20 

20 

40 

140 

120 


24 


'I. 


24 


85 


?^5 


X 

s 


!   P 


!£» 


21 

55 

i 

4j 

10 
50 
10 

, 



I        10 

15 


''"''\ 

•i5 

1 

15 

25 
20 

25 

69 

20 

1 

"vi 

Furnaces. 
20  1 

•JO 

20 

i 

t 

101 


Locality. 


CLEAR  CREEK  COUNTY 


r  * 


Georgetown 

Georgetown. 

Georgetown 

Georgetown 

(reorgetown. 

Bakerville  . . 


DOULDBK  COUNTY. 


TAIIK  COUNTY. 


LAKE  COUNTY. 


Name  of  mill. 


8J 


IIora<?  power,     s" 


Steam.  Water. 


L.  Huepeden  &  Co j  Silver 

Brown  Silver  Mining  Company Silver 

Stewart's \  Silver 

Palmer  and  Nichols ]  (Jold  &  Silver 

Wilson  and  Ctts.s  Co [  Silver 

Baker  Gold  and  Silver  Mining  Companies  . . ;  Gold  «fc  Silver 


Davidson  <fc  Smith Gold 


Pioneer  Mining  C!onip;niy Gold 


Yankef  Bl.ule '  Gold . 

Ilayden  A-  Son i    ( iold . 

Treasury  Alining  Company I  Gold . 


35 
35 


12' 


":o 


»>> 


100 


20 
20 


e 


10 


^ 
& 


n 


30 
li 


*  The  list  of  mills  in  Cle^ir  Creek,  Boulder.  Park.  anJl  Lane  Counties,  Colorado,  is  imix^rfei't  account 
having  bet^n  taken  of  such  only  as  were  running  in  the  sunnner  of  1870;  and  even  of  thoHe.  I  fear  (full 
retunis  not  yet  having  arrived,)  a  number  have  been  omitted.  The  census  returns,  how««ver  do  not 
even  contain  as  many  as  are  hero  given.  ' 
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LM  of  quartz  milh — Continued. 
WYOMING. 


Location. 


Name  of  mill. 


Sonth  Pass  City 
SouMi  PasH  City 
Atlantic  City... 


ITcrmit i  Oohl. 

Mint-r'rt  Dt»li<rht i  Gold. 


South  Pass  City 


Anthony  &  Irwin's 

Elkhoru 

Younj;  America* 

Kidilcr  &.  Mason 

Kice  6c,  Co 

Collins  <fe  Co 

Wheeler,  Hall  &  Jeffers. 
Wheeler,  Hall  &  Jetlers. 
Mammoth  Company 


Gold. 
Gold. 
Gold. 
Gold. 
Gold. 
Gold. 
Gold. 
Gold. 
Gold. 


Horse-power. 


Steam. 


40 

8 


Water. 


Water . 


o 


6 
10 
10 
10 
10 
10 
10 
10 
20 
20 
20 


This  mill  was  burned  down  late  in  the  fall  of  1S70. 


FA.RT   III 


MISCELLANEOUS. 


H.  Ex.  10 31 
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CHAPTER   XVII. 

NAEROWGAUGE  EAILWAYS. 

The  art  of  mining  maybe  said  to  have  given  birth  to  the  railway 
system.  Not  only  was  the  steam-engine  primarily  employed  in  mining, 
and  developed  in  obedience  to  the  necessities  of  that  industry,  but  long 
before  the  use  of  steam  as  a  motor  the  idea  of  traction  upon  tramways 
Avas  originated,  so  far  as  we  can  now  discover,  in  mines.  It  dates  back, 
according  to  some  authorities,  to  the  Eg^^ptians,  who  made  use  of  this 
iiuxiliary  in  their  quarries.  But  mining  has  scarcely  reaped  the  full 
benefit  of  the  combination  of  steam-power  and  rails,  which  has  been 
utilized  to  so  astonishing  an  extent  in  commerce  and  travel.  Mines  are 
generally  located  in  more  or  less  mountainous  districts,  preseuting  to 
the  railway  engineer  unusual  difficulties  of  grade  and  curve,  and  thus 
enhancing  the  cost  of  construction,  while  they  offer  in  return  a  com- 
paratively small  amount  of  remunerative  traflftc,  Eailways,  on  the 
other  hand,  have  continually  tended  toward  forms  of  construction  in- 
volving greater  cost  and  requiring  greater  income  for  their  profitable 
maintenance,  and  have  thus  been  almost  excluded  from  the  immediate 
neighborhood  of  many  mining  districts.  The  coal  and  iron  mines,  the 
products  of  which  are  bulky  and  give  rise  directly  and  indirectly  to  a 
vast  transportation  business,  form  exceptions  to  this  rule. 

Recently-,  however,  the  attention  of  engineers  has  been  called  to  two 
systems  of  railway  construction,  which  j)ut  a  new  face  upon  the  problems\ 
involved. 

The  first  of  these  is  the  center-rail  system,  illustrated  in  the  Mont 
Cenis  Railway,  which  was  opened  iu  June,  1868,  This  method  is  appli- 
cable to  mountain  passes  which  have  hitherto  been  considered  inaccessi- 
ble to  the  locomotive ;  and  the  road  just  mentioned  has  proved  that 
trains  of  passengers  and  goods  may  thus  be  safely  carried  upon 
gradients  and  curves  which  would  have  previously  been  considered 
perilous  or  impracticable.  Up  to  September,  1870,  its  trains  had  ruu 
more  than  two  hundred  thousand  miles,  and  transported  between 
France  and  Italy  more  than  one  hundred  thousand  passengers,  without 
injury  to  a  single  person.  It  cannot  be  claimed  for  this  plan  that  the 
direct  cost  of  traction  is  very  small.  Qn  the  Mont  Cenis  road,  it  is 
reported  to  have  been  about  97  cents  per  train-mile ;  but  there  were 
mechanical  defects  in  the  construction  of  the  engines,  which  will  here- 
after be  avoided  on  similar  lines,  and  it  is  believed  that  the  cost  of 
traction  can  be  reduced  to  half  the  above  sum.  Probably  tlie  best  that 
can  V)e  exi>ected  is,  that  a  center-rail  line  over  a  diflicult  country  may 
be  maintained  and  operated  at  a  cost  not  exceeding  that  of  the  mainte- 
nance and  operation  of  a  line  for  ordinary  engines  over  the  same  region  ; 
the  latter  being  of  course  much  longer.  The  principal  saving,  there- 
fore, is  in  the  original  cost  of  construction;  and  this  miglit  be  vast  in 
amount.  In  fact,  we  may  reasonably  presume  that  ordinary  road-beds 
would  never  be  commercially  or  financially  practicable  in  most  places 
where  the  center-rail  system  will  be  used. 

Mr.  J.  B.  Fell,  civil  engineer,  read  before  the  Liverpool  meeting  of 
the  British  Association  a  paper  on  the  application  of  this  system  to  a 
railway  in  Brazil  now  under  construction. 
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It  commences  at  the.  terminus  ot*  the  Caiita  Gallo  Hail  way,  crosses  the 
Serra  at  an  elevation  of  t^,00()  feet  above  the  Canta  Gallo  line,  and  ter- 
minates at  the  town  of  Novo  Fribur^o,  a  distance  of  twenty  miles.  In 
some  of  its  principal  features  this  railway  resembles  the  summit  line  of 
the  3Iont  Cenis,  the  gradients  for  the  passage  of  the  Serra  over  a  dis- 
tance often  miles  bein*^:  principally  from  one  in  twenty  to  one  in  twelve, 
and  the  curves  by  which  the  line  winds  round  the  spurs  or  counter  forts 
of  the  mountain  being,  for  a  considerable  ])ortion  of  it,  from  40  to  IdO 
meters  radius.  The  narrow  puig^e  of  1.1  meters  has  also  been  adopted. 
In  other  features,  however,  there  is  an  important  dili'erence  between 
these  two  center-rail  lines.  The  concession  for  the  Mont  Cenis  was  but 
temporary,  terminatin<i^  on  the  completion  of  the  ji^reat  tunnel,  and  the 
railway  is  laid  on  the  existing;-  public  road,  whereas  the  Canta  Gallo  line 
will  be  permanent,  and  the  works  will  be  so  constructed  as  to  be  s])eciall.v 
adapted  to  its  requirements.  It  will  not  have  to  contend  witli  the  ditli- 
culties  of  an  Alpine  climate ;  and,  profitinji^  by  the  experience  of  two 
years'  working  on  the  Mont  Cenis,  it  will  have  theadvantaofe  of  import- 
ant improvemeiits  which  have  been  nuide  in  the  engines,  carria^Lres,  and 
permanent  way  during  that  period.  Consecpiently,  the  Canta  Gallo,  and 
other  similar  lines  now  being  or  about  to  be  conunenced,  liave  the 
interest  of  marking  an  important  development  of  the  capabilities  and 
advantages  of  the  center-rail  system  as  applied  to  the  construction  and 
working  of  mountain  railways. 

In  the  new  engines  for  the  Canta  Gallo  line,  it  is  proposed  to  dispense 
with  the  toothed  wheels,  and  substitifte  for  them  a  system  of  direct  driv- 
ing by  connecting  rods.  The  power  of  adhesion  will  also  be  considerably 
increased.  These  new  engines  will  have  the  advantage  of  beino:  able  to 
run  at  a  speed  of  from  twenty  to  thirty  miles  an  hour  upon  the  ordinary 
gradients  of  the  line,  and  of  taking  tlieir  loads  up  the  mountain  sec- 
tion at  a  dinnnished  speed  of  from  eight  to  ten  nules  an  liour.  In  an 
economic  point  of  view,  the  result  of  the  application  of  the  center-rail 
system  to  the  Canta  (iallo  Kailway  will  be  as  follows:  The  cost  of  con- 
struction, assuming  it  to  be  as  estinmted,  about  £300,000,  would  l>e  at 
least  doubled  if  made  on  gradients  upon  which  ordinary  engines  could 
work.  In  this  case  the  cost  of  traction  and  maintenance  for  a  cen- 
ter-rail line  will  not  be  greater  than  for  a  line  with  ordinary  gradients 
passing  over  tlie  same  country.  The  clear  saving,  therefore,  etfected  l>y 
employing  the  center-rail  system  is  at  least  £300,000,  and  the  construe 
tion  of  a  valuable  line  of  railway  has  been  rendered  possible,  which 
would  otherwise  have  been  conunercially  and  tinancially  inii)racticable. 
Mr.  Fell  mentioned  a  somewhat  similar  line  of  railway  under  consideni 
tion  by  the  Indian  governmen*t,  from  the  port  of  Karwar  to  lloobie,  in 
the  southern  IVIahratta  country,  both  by  way  of  the  Arbyle  and  the  Kyga 
(ihats.  The  distance  is  seventy  miles,  and  it  is  proposed  to  employ  the 
center  rail  for  a  length  of  about  ten  miles  upon  gradients  of  one  in  twenty 
for  the  ]>assage  of  the  Ghat,  by  which  a  saving  would  be  etfected  of 
about  £500,000.  The  cost  at  the  present  timeof  the  transport  of  cotton 
and  other  jnoduce  over  the  ninety  miles  is  stated  to  be  £235,000  ]wv 
annum,  and  there  is  in  addition  the  disadvantage  of  not  being  al>le  to  con- 
vey the  whole  crop  to  the  jmrt  of  shipment  before  the  rainy  season  sets  in: 
a  large  portion  of  it  has  consequently  to  be  housed  and  kept  until  that 
is  over.  Negotiations  are  going  on  with  the  government  local  authori- 
ties and  people  interestecl  for  the  construction  of  center-rail  lines  in 
Italy  from  the  Adriatic  to  .Alacerata,  and  crossing  the  Apennines  to  Fo- 
ligno  from  Fhirence  to  Fa<M]za,  and  for  three  branch  railways  in  the 
Neapolitan  States;    in    France,  from  Chambery  to  St.  Andre  du  Gaz 
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and  Lyons  direct,  crossinj^:  tlie  Col  de  TEpine;  in  Switzerland,  for 
the  passaj^e  of  the  8implon ;  and  in  Si)ain,  for  lines  from  Leon  to  Co- 
rnnna  and  Gion.  The  concession  for  the  Mont  Cenis  Eailway  expires 
on  the  openin<^  of  the  tunnel  line  ;  and  when  that  period  arrives,  it  has 
been  i^roposed  to  remove  it  to  one  of  the  neighboring  mountain  i>ftsses, 
where  it  would  have  a  permanent  life.  At  the  time  the  concessions 
were  granted,  it  was  considered  that  the  line  would  be  worked  for  ten, 
or  at  least  seven  years.  The  progress  of  the  great  tunnel  has,  however, 
been  so  much  accelerated,  that  it  is  stated  the  tunnel  line  may  possibly  be 
opened  for  trattic  by  the  end  of  1871.  In  that  case,  and  taking  into 
a  count  the  difficulties  of  all  kinds  with  which  the  enterprise  has  had  to 
contend,  the  Mont  Cenis  Eailway  can  onl}'  be  regarded  as  an  experi- 
mental line  and  the  pioneer  of  a  system  destined-  to  confer  the  benefits 
of  cheap  and  safe  communication  between  many  countries  separated  bj* 
mountain  ranges  hitherto  impassable  by  railways  and  locomotive  engines. 
Of  still  wider  imj)ortance  and  application  is  the  so-called  narrow- 
gauge  system.  The  center  rail  may  bo  said  to  involve  this,  since  the 
localities  in  which  it  is  likely  to  be  employed  are  generally  such  as  ex- 
clude the  broader  gauges  b}^  reason  of  their  cost  in  grading ;  but  the 
narrow-gauge  principle  itself  is,  of  course,  quite  independent  of  the 
other.  At  the  meeting  of  the  British  Association  already  referred  to, 
Mr.  R.  F.  Fairlie,  civil  engineer,  read  a  paper  on  the  gauge  for  the 
''  railways  of  the  future."  I  quote  the  substance  of  it,  as  reported  iu 
the  newspapers  at  the  time :  , 

The  object  of  this  paper  was  to  advance  a  new  argument  in  favor  of  the  use  of  a 
narrow  gauge  in  the  construction  of  railways,  founded  upon  a  comparison  of  the 
amount  of  weight  hauled,  for  the  same  amount  of  paying  traffic,  over  a  railway  of 
3-foot  gauge  and  a  railway  of  the  English  "  narrow,"  or  4-foot  8^-inch  gauge.  Although 
maintaining  that  the  principle  of  his  argument  applied  to  passenger  traffic,  and  that 
the  cost  of  working  a  railway,  or,  in  other  words,  the  proportion  of  non-paying  to  pay- 
ing weight,  (as  far  as  this  is  independent  of  management,)  is  increased  exactly  in  pro- 
portion as  the  rails  are  farther  apart,  because  a  ton  of  materials  disposed  upon  a.  nar- 
row gauge  is  stronger  as  regards  its  carrying  power  than  the  same  weight  when  spread 
over  a  wider  basis,  the  author  on  the  present  occasion  went  into  detail  only  with 
regard  to  the  conveyance  of  goods;  and  he  selected  the  London  and  Northwestern 
Rai  way  as  his  illustration  of  the  effects  of  the  4-foot  8^-inch  gauge,  on  the  ground  that 
its  management  is  so  good  that  the  defects  in  its  working. must  be  wholly  traceable  to 
its  construction.  He  undertook  to  show  that  this  line,  if  made  of  a  3-foot  gauge, 
would  accommodate  the  whole  of  its  present  goods  traffic  as  well  as  at  present,  and 
would  do  so  at  half  the  present  cost,  with  half  the  present  tonnage  and  motive  power, 
and  with  half  the  present  wear  and  tear  of  rails,  so  that  the  expense  now  being  in- 
curred for  the  construction  of  a  third  track  would  be  rendered  unnecessary.  Assum- 
ing that  the  present  goods  traffic,  independently  of  minerals,  amounts  to  ten  millions 
of  tons  per  annum,  and  that  the  non-paying  weight  of  trucks  by  which  these  goods  are 
hauled  amounts  to  the  low  estimate  of  forty  millions  of  tons  more,  (seventy  millions 
being  nearer  tlie  truth,)  there  results  a  total  gross  weight  hauled  by  the  locomotives  of 
fifty  millions  of  tous  at  an  average  speed  of  twenty-five  mile,s  an  hour.  The  earnings 
for  the  goods  traffic  on  this  line  are  68.  M.  per  train-mile,  which,  at  an  average  rate  all 


gives  020  merchandise  trains  over  all  ])arts  of  the  Northwestern  Railway  in  the  twenty- 
four  hours.  The  company's  balance-sheet  shows  that  each  net  ton  produces  about  4h. 
3rf.,  wbich,  at  Ihl.  per  ton  per  mile,  makes  the  average  distance  traversed  by  each  ton 
to  be  alKuit  thirty-eight  miles ;  so  that  as  each  ton  of  the  total  weight  hauled  runs 
thirty-eight  miles,  and  the  entire  length  of  line  worked  is  one  thousand  four  hundred 
and  thirty-two  miles,  it  follows  that  there  must  be,  on  an  average,  thirty-seven  mer- 
<luindiso  trains  distributed  over  the  total  length.  Dividing  by  this  number  the  total 
number  of  trains  per  day  of  twenty-four  hours,  gives  an  average  of  over  seventeen 
trains  per  day  running  on  each  mile  of  the  line.  Having  reached  this  conclusion,  it 
becomes  possible  to  see  how  it  would  affect  tlie  ([uestion  if  the  gauge  of  the  line  were 
3  feet  instead  of  4  feet  ^\  inches.  In  the  first  place,  the  same  or  a  greater  speed  could 
be  maintained,  say  up  to  thirty-five  or  forty  miles  an  hour.  On  the  4-foot  8i^-inch 
^auge  the  proportion  of  non-paying  to  paying  load  has  been   taken  at  four  Ivk  vN\N>i^ 
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although  it  has  proved  largely  in  excess  of  this.  The  wagons  employed  average  four 
tons  in  weight,  so  that  on  this  reckoning  each  wagon  carries  one  ton  for  every  mile  it 
nuis.  The  wagons  for  a  line  of  3-foot  gauge  weigh  each  one  ton,  and  carry  a  nuui- 
mum  load  of  three  tons.  Supposing  that  the  same  number  of  wagons  and  trains  were 
run  on  the  narrow  gauge  as  on  the  broad,  it  follows  that  the  average  one  ton  of  mer- 
chandise now  carried  would  easily  be  taken  in  a  wagon  weighing  one  ton  instead  of 
four  tons,  and  that  the  gi'oss  load  passiug  over  the  line  for  one  year  would  be  only 
twenty  millions  of  tons  instead  of  fifty  millions ;  while  the  same  amount  of  paying 
weight  would  be  carried  in  either  case ;  that  is,  the  small  wagons  which  are  capable  of 
can*ying  three  times  the  weight  of  goods  now  actually  carried  in  a  four-ton  wagon  would 
only  have  to  carry  one-third  of  that  quantity,  and  would  produce  the  same  paying 
load  as  the  heavier  wagons,  and,  as  the  haulage  cost  is  precisely  the  same  whether  the 
tons  hauled  consist  of  paying  or  non-paying  load,  it  follows  that  this  expense  would  l>e 
reduced  to  two-fifths  of  what  it  now  is.  It  the  same  number  of  trains  w^ere  to  run  i>er 
day,  the  weight  of  each  would  be  reduced  from  225  tons  to  102  tons  ;  or,  if  the  same 
gross  weight  of  train  was  employed,  the  number  of  trains  per  day  would  be  reduced 
trom  626  to  250.  If  there  should  be  sufficient  traffic  to  load  the  narrow-gauge  wacous 
in  such  a  way  as  to  retiuire  flic  same  number  and  weight  of  trains  that  are  now  worke<l. 
the  result  would  be  that  without  increasing  by  one  penny  the  cost  of  haulage  and  of 
the  permanent  way  of  expenses,  the  3-foot  gauge  would  carry  a  paying  load  of  twenty- 
five  millions  of  tons  as  against  the  ten  millions  now  carried.  Here,  theu,  we  have 
established  the  fact  that,  as  far  as  cajiacity  goes,  the  narrow  gauge  is  superior  to  the 
broad  one.  The  former  can  produce  twenty-live  millions  net  out  of  a  gross  tonnage  of 
fifty  millions;  while  the  latter,  to  produce  the  same  result,  if  contMiued  to  be  worked 
as  it  now  is,  would  require  that  one  hundred  and  twenty-tive  million  tons  should  be 
hauled,  and  that  at  an  increased  cost  in  the  same  proportion  of  one  hundred  and 
twenty-five  millions  to  fifty  niillions.  The  rest  of  the  paper  was  devoted  to  an  appli- 
cation of  these  figiu'es  to  the  questi<m  of  the  best  gauge  for  Indian  and  colonial  rail- 
ways, and  to  the  argument  that  such  railways  might  be  made  cheaph'  and  eftieiently 
on  a  3-foot  gauge,  so  as  to  charge  a  reasonablt^  taritt*  and  to  atTord  a  satisfactory  return. 

IthiukMr.  Faiiiie  has  pushed  the  argument  iu  behalf  of  the  iiaiTow 
gaii^e  further  than  an  impartial  judgment  will  follow.  It  is  scarcely  fair 
to  take  actual  working  results  on  one  hand  and  sanguine  expectations 
on  the  other  as  the  basis  of  comparison,  and  to  ignore  all  considerations 
other  than  those  of  paying  and  non-paying  weight.  But  tliere  is  no 
doubt,  whatever  may  be  the  gauge  of  the  "  railways  of  the  future,^  that 
the  narrow  gauges  will  iday  an  important  part,  and  that  their  economi- 
cal advantages  will  be  more  closely  studied  than  heretofore.  Especially 
in  the  United  States,  where  the  peculiarly  American  system  of  i)ushing 
railroads  in  advance  of  settlement  and  traflic  has  been  so  vigorously  and 
successfully  followed,  this  subject  possesses  a  special  interest. 

There  are  few  questions  of  more  i>ractical  and  pressing  importance  at 
the  present  day  than  the  best  means  to  be  adopted  for  extending  our 
railroad  system  (carrying  with  it  as  it  does  fresh  life  and  energy  into  all 
the  districts  which  it  penetrates)  into  the  Territories  and  other  parts  of 
this  vast  Union,  where  the  traffic  to  be  expected,  at  any  rate,  for  years 
to  come,  cannot  be  such  as  to  warrant  a  large  capital  expenditure. 

The  following  information  waskindlv  furnished  me  bv  Sir  Charles  Fox 
&  Sons,  the  well-known  civil  engineers  of  London,  who  have  for  many 
years  been  actively  engaged  in  practically  working  out  a  similar  problem 
in  Australia,  India,  and  Canada. 

Their  object  has  been  to  construct  railroads  which,  while  very  eco- 
nomical in  first  cost,  should  be  substantially  built  and  equippeti,  and 
therefore  operated  and  maintained  at  a  moderate  percentage  of  the 
gross  income. 

Mr.  Carl  Pihl,  the  engineer  of  the  government  railway  of  Norway,  has 
also  for  some  years  been  carrying  out  very  successfully  a  system  almost 
identical  with  that  under  review. 

The  question  of  gauge  is  one  which  requires  to  be  determined  after  care- 
ful investigation  of  the  circumstances  in  each  case.  Where  a  standard  na- 
tional gauge  exists,  caution  must  of  course  be  exercised  in  introducing  any 
diversity;  and  yet  it  may,  upon  examinjition,  be  found  that  to  adhere  iu 
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• 

all  cases  to  the  gauge  suitable  for  trunk-roads  would  be  to  cbeck,  nay, 
even  to  prevent,  the  construction  of  many  tributary  or  branch  roads,  in 
themselves  most  necessary  for  the  development  of  the  country.  Thus, 
in  the  vast  empire  of  India,  where  the  trunk-roads  have  the  5-foot  6- 
inch  gauge,  the  government  is  seriously  and  favorably  entertaining  the 
question  of  adopting  a  much  narrower  gauge  for  the  tributary  roads,  to 
open  up  the  country. 

With  the  above  reservation.  Sir  Charles  Fox  &  Sons,  and  others  inter- 
ested in  this  question,  have  found,  after  an  experience  spread  over  many 
years,  that  the  most  economical  gauge  for  such  tributary  roads  which 
can  be  used  with  advantage  is  that  of  3  feet  6  inches.  A  broader  gauge 
than  this  is,  in  their  opinion,  for  speeds  of  twenty-five  miles  an  hour  and 
moderate  trafiBc,  quite  unnecessary,  and  of  course  involves  additional  out- 
lay, especially  if  the  country  is  of  a  hilly  nature.  To  use,  on  the  other 
hand,  a  narrower  gauge  than  3  feet  6  inches  is  likewise  objectionable, 
and  especially  so  where  wood  is  the  fuel  chiefly  employed,  as  on  very 
narrow  gauges  it  becomes  impossible  to  use  either  boilers  or  fire-boxe^  of 
such  dimensions  as  to  give  satisfactory  results. 

The  following  are  given  as  examples  of  railroads  which  have  been 
built,  or  are  now  in  progress  of  construction,  upon  this  gauge : 

Examples  and  cost  in  gold,  including  in  each  case  stations,  rolling-stock , 

engineering,  and  all  management  expenses, 

Ist.  The  Queensland  Railways,  Australiji.  Length,  two  hundred  and 
twenty-two  miles ;  gauge,  3  feet  G  inches.  Wages :  Skilled  laborer,  $2  50 
to  $3  10;  ordinary,  $1  50  to  $1  75.    Average  cost  per  mile,  $32,000. 

2d.  The  railway  from  Conyeveram  to  Arconnur,  India.  Length,  nine- 
teen miles;  gauge,  3  feet  6  inches.  (Land  and  portion  of  road-bed  given 
by  government.)  Materinls  chiefly  sent  out  from  England.  Kails,  35J 
pounds;  iron.    Average  cost  per  mile,  $19,000. 

3d.  The  Toronto,  Grey  and  Bruce,  and  the  Toronto  and  Nipissing 
Railways,  Canada.  Length  of  first  section,  one  hundred  and  ninety- 
three  miles ;  gauge,  3  feet  0  inches.  Wages:  Ordinary  laborer,  $1  to 
$1  50.     Average  cost  per  mile,  $14,150, 

4:th.  The  government  railways,  Norway,  (constr\icted  by  Carl  Pihl,  civil 
engineer.)  Length,  one  hundred  and  six  miles;  gauge,  3  feetO  inches. 
(Rails  and  many  other  materials  sent  out  from  England.)  First,  through 
easy  country, $15,900  per  mile; second,  through  heavy  country,  $23,700 
to  $26,150  per  mile. 

It  will  be  seen  that,  the  two  first  of  these  principles  being  conceded, 
it  at  once  becomes  possible  to  construct  a  thoroughly  substantial  track 
with  rails  not  weighing  more  than  from  30  to  40  pounds  per  linear  yard, 
provided  that  the  ties  are  laid  sufficiently  close,  the  rails  well  fished  at 
the  joints,  and  an  ample  supply  of  ballast  provided. 

The  speed  of  twenty-five  miles  an  hour  is  found  in  practice  to  be  more 
than  sutticient  for  tributar3'  roads.  A  load  of  four  tons  per  wheel  is  suf- 
ficient to  enable  the  passenger  and  freight  cars  to  be  of  ample  dimen- 
sions for  convenience  of  traffic. 

The  passenger-cars  of  latest  design  are  of  the  usual  American  type, 
32  feet  long  exclusive  of  platforms,  and  8  feet  0  inches  wide,  carrying 
very  comfortably  thirty-two  passengers.  Their  center  of  gravity  being 
very  low,  they  run  with  great  steadiness.  The  box-cars  are  15  feet  long 
and  8  feet  6  inches  wide.  The  platform-cars  are  24  feet  long  and  8  feet 
6  inches  wide,  and  carry  ten  tons,  their  own  weight  being  only  five  tons. 

It  will  thus  be  seen  that  the  non-paying  load,  or  dead  weight,  is  re- 
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diiced  from  the  usual  proportion  of  one-half  to  one-third  of  the  gros-s 
weif^ht ;  and  from  this  results  an  important  saving  in  operating  expenses. 

The  locomotives  are  generally  of  two  types. 

Type  1,  or  freight-engine,  has  11-inch  to  12-inch  cylinders,  six  coupled 
wheels,  3  feet  3  inches  in  diameter,  and  a  four-wheeled  bogie,  and  weighs 
about  twenty  tons,  exclusive  of  tender. 

Type  2,  or  passenger-engine,  has  10-inch  to  11-inch  cylinders,  four 
coupled  wheels,  3  feet  3  inches  in  diameter,  and  a  four-wheeled  bogie, 
and  weighs  about  sixteen  tons,  exclusive  of  tender. 

The  maximum  grades  vary  from  100  to  132  feet  to  the  mile.  The  shaq)- 
est  curves  are  from  500  to  330  feet  radius.  The  grading  has  generally  a 
width  in  cuts  of  15  feet, and  on  banks  of  12  feet.  The  bridges  are  some 
times  of  iron,  with  masonry  substructure;  sometimes  altogether  of  tim- 
ber. The  depots  are  of  neat  but  economical  design.  The  railroads  an* 
generally  fenced  throughout. 

On  the  Canadian  roads  careful  arrangements  are  made  to  protect  the 
track  from  snow,  and  to  provide  in  every  detail  against  the  eftects  of 
frost. 

The  cost  of  the  Canadian  roads,  viz,  about  $14,000  per  mile,  may  be 
taken  to  fairly  represent  the  probable  outlay  (including  every  expense 
of  right  of  way,  management,  &c.)  for  the  building  and  equipping  of  a 
road  of  this  gauge  through  an  undulating  and  well-settled  country,  in- 
volving considerable  expenses  for  right  of  way,  say,  15,000  cubic  yanls 
of  grading  per  mile,  frequent  road-crpssings,  fencing  throughout/and  a 
fair  proportioii  of  bridges,  depots,  side-tracks,  and  an  ample  equipment 
for  a  considerable  trathc. 

On  the  other  hand,  in  the  great  prairie  country  of  the  West,  where 
right  of  way,  grading,  and  bridging  are  at  the  minimum,  where  36-poand 
rails  would  be  ample,  where  fencing  is  not  necessary,  and  where  the  pro- 
vision for  depots,  side-tracks,  and  equipments  could  be  materially 
reduced,  a  well-constructed  and  substantial  railroad  of  the  3-foot  6-incii 
gauge  may  be  completed  and  equipped  ready  for  operating,  with  an  ex 
penditure  not  exceeding  from  $8,000  to  $10,000  per  mile^  and  on  such  a 
road,  as  both  grades  and  curves  would  be  easy,  trains  carrying  a  net  load 
of  100  tons  of  freight  could  be  operated  with  facility  at  a  speed  of  from 
twenty  to  twenty-Uve  miles  per  hour. 

OPERATINCf. 

So  far  as  the  gauge  is  concerned,  the  cost  of  traction  would  be  very 
much  the  same  per  train-mile,  and  per  ton  as  on  railroads  of  the  ordi- 
nary 4-foot  8J-inch  gauge,  were  it  not  reduced  by  the  much  more  favora- 
ble proportion  which  the  net  or  paying  load  bears  to  the  gross  weight  of 
the  train.  Moreover,  in  consequence  of  the  lower  speeds  and  the  light 
rolling  loads  there  is  on  these  light  railways  a  most  important  saving  in 
wear  arid  tear,  both  of  tracks  and  equipment,  and  the  total  cost  of  oi>e 
rating  is  therefore  considerably  reduced. 

I  earnestly  commend  this  subject  to  those  in  the  West  who  are  inter 
ested  in  the  opening  out  and  settlement  of  districts  not  yet  supplied  with 
railroads,  and  refer  them  lor  more  detailed  information  to  Sir  Charles 
Fox  &  Sons,  G  Delahay  street,  London. 

Another  variety  of  so-called  narrow-gauge  railways  should  rather  bt* 
ranked  with  the  suspension  tramways,  of  which  tbe  wire  tramways  at 
the  Brown,  Grillith,  ami  Stevens  mines  in  Clear  Creek  County,  Colorado, 
described  in  my  last  report,  (page  372,)  are  examples.  At  the  meeting  of 
the  British  Association,  to  which  reference  has  already  been  made,  draw 
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ings  were  exhibited  of  a  road  recently  constructed  as  a  branch  line  for 
carrying  iron  ore  from  the  Park-house  mines  to  the  Furness  Railway  in 
North  Lancashire.  The  gauge  of  tliis  line  is  8  inches,  and  the  length 
about  one  mile.  It  is  carried  at  various  elevations  from  3  to  20  feet  over 
an  undulating  country,  passing  over  the  fences,  roads,  and  water- courses 
without  requiring  the  construction  of  earthworks  or  masonry.  The 
structure  consists  of  a  narrow  beam  of  wood,  supported  at  intervals  on 
a  single  row  of  pillars.  The  narrow  gauge  is  practically  made  equiva- 
lent to  a  broader  one  by  Uie  steadying  power  of  guide-rails  fixed  on  the 
sides  of  the  beam  and  below  the  carrying  rails.  The  wagons  are  sus- 
pended from  the  axles,  and  b}-  this  means  the  center  of  gravity  is 
brought  low.  They  are  also  furnished  with  horizontal  wheels,  which  run 
upon  the  guide-bars,  and  thus  maintain  the  equilibrium  of  the  carriages, 
and  render  it  almost  impossible  for  them  to  leave  the  rails.  The  Park- 
house  line  will  have  a  tratlic  of  50,000  tons  per  annum.  The  cost  has 
been  £1,000  per  mile,  without  stations  or  rolling-stock.  It  is  worked  by 
a  stationary  engine  and  endless  wire  rope.  The  saving  eli'ected  jn  the 
cost  of  transport  will  be  at  least  6d.  per  ton  upon  the  distance  of  one 
mile.  In  Switzerland  application  has  been  made  to  the  government  of 
the  canton  Vaud  for  a  passenger  line  on  this  principle  from  the  town  of 
Lausanne  to  the  lake  of  Geneva.  Plans  have  also  been  laid  before  the 
war  office  for  accelerating  military  transport  in  foreign  countries,  and 
before  the  governor-general  of  India  for  the  construction  of  cheap 
branches  from  the  trunk  lines  in  that  country.  The  gauge  of  these  rail- 
ways may  be  from  6  to  18  inches.  They  may  be  made  of  wood  or  iron, 
or  of  the  two  combined,  and  may  be  worked  by  either  stationary  engines 
or  by  locomotives  of  a  form  specially  designed  for  the  purpose.  They 
Lav  e  the  advantages  of  being  economical  in  both  construction  and  work- 
ing ;  they  occupy  but  little  land  and  cause  no  severance;  they  may  be 
erected  with  great  rapidity,  and,  being  portable,  may  be  removed  when 
no  longer  required  and  reerected  in  another  locality.  Before  the  war 
commenced,  an  offer  was  made  to  the  French  government  to  construct 
one  of  these  portable  railways  to  supply  their  army  with  from  1,000  to 
3,000  tons  of  ammunition  and  provisions  per  day.  The  work  would  have 
been  undertaken  by  a  gentleman  in  Paris,  who,  with  a  force  of  2,500 
men,  would  have  constructed  from  four  to  five  miles  of  railway  per  day, 
following  the  advance  of  the  army  into  Germany.  The  result  has.  Low- 
ever,  shown  how  little  such  a  provision  was  needed.* 

*  Since  the  foregoing  chapter  was  compiled  the  available  data  on  the  subject  have 
been  greatly  augmented,  and  the  narrow-gauge  system  has  been  eagerly  takeu  up  by 
American  enterprise.  I  hear  of  proposed  roads  on  this  plan  in  many  part-s  of  the  West, 
and  probably  before  another  year  has  elapsed  many  such  undertakings  will  be  in 
progi*e«g.  At  the  present  moment,  however,  I  cannot  distinguish  between  rumors,  or 
sanguine  schemes,  and  facts. 
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CHAPTf:R   XVIII. 

THE  MINING  LAW. 

The  following  are  the  two  acts  of  Congress  under  which  the  present 
administration  of  the  mining  law  is  conducted,  so  far  as  the  United 
States  Governmeut  is  concerned.  They  comprise,  therefore,  all  the 
regulations  which  are  universal  in  their  application,  and  superior  to 
the  local  and  variable  rules  established  by  State  and  territorial  legisla- 
tion, or  by  the  "laws"  and  "customs^  of  mining  districts : 

AN  ACT  Kriintin^  the  r5j;ht  of  way  to  ditch  and  caualowuors  over  the  public  land^t,  and  for  other 

purpo808. 

Be  it  enacted  hy  the  Senate  and  House  of  Representatires  of  the  United  Stafejf  of  America  i» 
Contjrem  assemhtedy  That  the  mineral  lancLs  of  tlu*  pulilic  domain,  both  8urvoye<l  and  nn- 
Burveyed,  are  herel»y  declared  to  be  free  and  open  to  exploration  and  occupation  by  all 
citizens  of  tlie  United  States,  and  those  who  liave  declared  their  iut<^ntion  to  become 
citizens,  subject  to  snch  regulations  as  may  be  prescribed  by  law,  and  siibjec-t  also  to 
tlie  local  customs  or  rules  of  miners  in  the  several  mining  districts,  so  far  as  the  same 
may  not  be  in  conflict  with  the  laws  of  the  United  States. 

8ec.  2.  And  be  it  further  enacted^  That  whenever  any  i»ersou,  or  association  of  pcrsoiui, 
claim  a  vein  or  lode  of  quartz,  or  other  rock  in  place,  bearing  gold,  silver,  cinnabar,  or 
copper,  having  previously  occupied  and  improved  the  same  ac<'ording  to  the  local  cii*^- 
toms  or  rules  of  miners  in  the  district  where  the  same  is  situated,  and  having  ex[»ende«l 
in  actual  labor  and  improvements  theron  an  amount  of  not  less  than  one  thousand 
dollars,  and  in  regartl  to  whose  iiossessiou  there  is  no  controversy  or  opposing  claim,  it 
shall  and  may  be  lawful  f(»r  said  claimant,  or  association  of  claimants,  to  tile  in  the 
local  land  ollice  a  diagram  of  the  same,  so  extended  laterally  or  otherwise  as  to  conform 
to  the  local  laws,  customs,  and  rules  of  miners,  and  to  enter  such  tnict  and  rt»ceive  a 
patent  therefor,  granting  such  mine,  together  with  the  right  to  follow  such  vein  or 
lode,  with  its  ilips,  angles,  and  variations  to  any  ilepth,  although  it  may  enter  the  land 
adjoining,  which  land  adjoining  shall  l»e  sold  subject  to  this  condition. 

i>KC.  3.  And  he  it  further  enacted  j  That  upon  the  liliug  of  the  duigrani  as  i)rovi<lefl  in 
the  second  section  of  this  act,  and  posting  the  same  in  a  conspicuons  placo  on  the  claim, 
together  with  a  notice  (»f  intention  to  apply  for  a  patent,  tlu^  register  of  the  land  office 
shall  publish  a  notice  of  the  sann^  in  a  newspaper  published  nearest  to  the  location  of 
said  claim,  and  shall  also  i>ost  such  notice  in  his  ollice  for  the  period  of  ninety  days: 
and  after  the  expiration  of  s:iid  period,  if  no  ailverse  claim  shall  have  been  lile<i*  ir 
shall  be  the  duty  of  the  surveyor  g(«neral,  upon  application  of  the  party,  to  survey  the 
premisrs  and  make  a  plat  ther<*of,  indorsed  with  his  approval,  designating  the  number 
and  description  of  the  locati<m,  the  value  of  the  labor  and  improvements,  and  the  char- 
acter of  the  vein  exposed;  and  npon  the  jiayment  to  the  proper  oflicer  of  tive  dollars 
per  acrft,  together  with  the  cost  of  such  survey,  plat,  and  notice,  and  giving  satisfac- 
tory evidence  that  said  iliagram  and  notice  have  been  posted  on  the  claim  during  naid 
period  of  ninety  days,  the  register  of  the  land  othce  shall  transmit  to  theGjeueral  Land 
Office  said  plat,  survey,  and  description,  and  a  patent  shall  issue  for  the  same  there- 
upon. Ihit  8ai*l  plat,  survey,  or  description  shall  in  no  case  cover  more  than  one  vein 
or  lode,  and  no  patent  shall  issue  for  more  than  one  vein  or-  lo<le,  which  Mhall  be 
expressed  in  the  patent  issued. 

Skc.  4.  And  he  it  further  enacted.  That  when  such  Im^ition  and  entry  of  a  mine  shall 
be  upon  uhsurveyed  lands,  it  shall  and  may  be  lawful,  after  the  extiMision  thereto  of  the 
public  surveys,  to  adjust  the  surveys  to  the  limits  of  the  premises  according  to  the 
location  and  possession  and  nlat  aforesaid  ;  and  the  surveyor  general  may,  in  extending 
the  surveys,  vary  the  same  from  a  rectangular  form  to  suit  the  circumstances  of  the 
country  and  the  loc^al  rules,  laws,  and  ciistoms  of  miners:  ProcUledj  That  do  location 
hereafter  made  shall  exceed  two  hundred  feet  in  length  along  the  vein  for  each  locator, 
with  an  additional  claim  for  disc<»very  to  the  disc(»verer  of  the  lode,  with  the  right  t4> 
follow  such  vein  to  any  dei»th,  with  all  its  dips,  variations,  and  angles,  together  with  a 
reasonable  quantity  of  surface  for  the  convenient  working  of  the  same,  as  iixed  by  local 
rules:  And  provided  further.  That  no  perscm  may  make  more  than  one  location  on  the 
aame  lode,  and  n<»t  more  than  three  thousjiud  feet  shall  be  taken  in  any  one  claim  by 
any  association  of  persons. 

h^tx.  5.  And  be  it  farther  enacted.  That  as  a  further  condition  of  stile,  in  the  absence 
of  necessary  legislation  by  Congress,  the  local  legislature  of  any  State  or  Territory 
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may  provide  rules  for  working  mines  involving  easementa,  drainage,  and  other  neces- 
sary means  to  their  complete  development ;  and  those  conditions  shall  be  fully  ex- 
pressed in  the  patent. 

Skc.  6.  And  be  it  further  enacted,  That  whenever  any  adverse  claimants  to  any  mine, 
located  and  claimed  as  aforesaid,  shall  appear  before  the  approval  of  the  survey,  as 
provided  in  the  third  section  of  this  act,  all  proceedings  shall  be  stayed  until  final  set- 
tlement and  adjudication,  in  the  courts  of  competent  jurisdiction,  of  the  rights  of  pos- 
session to  such  claim,  when  a  patent  may  issue  as  in  other  cases. 

Sec.  7.  And  he  it  further  enacted,  That  the  President  of  the  United  States  be,  and  he  is 
hereby,  authorized  to  establish  a<lditional  land  districts,  and  to  appoint  the  necessary 
officers  under  existing  laws,  wherever  he  may  deem  the  same  necessary  for  the  public 
convenience  in  executing  the  provisions  of  this  act. 

Skc.  H.  And  be  it  further  enacted,  That  the  right  of  way  for  the  construction  of  high- 
ways over  public  lauds,  not  reserved  for  public  uses,  is  hereby  granted. 

Skc.  y.  And  be  it  further  enacted.  That  whenever,  by  priority  of  possession,  rights  to 
the  use  of  water  for  mining,  agricultural,  manufacturing,  or  other  purposi's,  have  vested 
and  accrued  and  the  same  are  recognized  and  acknowledged  by  the  local  customs,  laws, 
and  the  decisions  of  court^s,  the  possessors  and  owners  of  such  veste<l  rights  shall  be 
maintained  and  protected  in  the  same ;  and  the  right  of  way  for  the  construction  of 
ditches  and  canals  for  the  purposes  aforesaid  is  hereby  ackuowledgecl  and  confirmed: 
Provided,  howerer.  That  whenever,  after  the  passage  of  tliis  act,  any  jyersou  or  pei-sons 
shall,  in  the  construction  of  any  ditch  or  canal,  injure  or  danuige  the  possession  of  any 
settler  on  the  public  domain,  the  party  committing  such  injury  or  damage  shall  be 
liable  to  the  party  injured  for  such  injury  or  damage. 

Skc.  10.  And  be  it  further  enacted,  That  wherever,  prior  to  the  passage  of  this  act, 
upon  the  lands  heretofore  designated  as  mineral  lands,  which  have  been  excluded  from 
survey  and  sale,  there  have  lieen  homestemls  nuide  by  citizens  of  the  United  States,  or 
persons  who  have  declared  their  intention  to  become  citizens,  which  homestea<ls  have 
been  made,  improved,  and  used  for  agricultural  purposes,  aud  upon  which  there  have 
been  no  valuable  mines  of  gold,  silver,  cinnabar,  or  copjier  discovered,  and  which  are 
projjcrly  agricultural  lands,  the  said  settlers  or  owners  of  such  homesteads  shall  have 
a  right  of  prei'uiption  thereto,  and  shall  be  entitled  to  purchase  the  same  at  the  price 
of  oiu^  dollar  and  twenty-Hve  cents  per  acre,  and  in  (piantity  not  to  exceed  one  hun- 
dred and  sixty  acres  ;  or  said  parties  may  avail  themselves  of  the  provisions  of  the  act 
of  Congress  approveil  May  twenty,  eighteen  hundred  and  sixty-two,  entitled  "An  act 
to  secure  homesteads  to  actual  settlers  on  the  public  domain,"  and  acts  amendatory 
thereof. 

Skc.  11.  And  be  it  further  enacted,  That  upon  the  survey  of  the  lands  aforesaid,  the 
Secretary  of  the  Interior  may  d«'signate  and  set  apart  such  i>orti«uis  of  the  said  lands 
as  are  clearly  agricultural  lands,  which  lauds  shall  thereafter  be  subject  to  preihuption 
and  sale  jis  other  public  lands  of  the  United  States,  and  subject  Ui  all  the  laws  and 
regulations  jjpplicable  to  the  same. 

Approved  July  '2(3,  IStU). 

AN  ACT  to  niuciul  "  An  act  ^^ranting  the  rijiht  of  way  to  «litch  ainl  cjiual  owners  over  tlie  public  landH, 

anil  ior  otiur  imrrnj.m-M.  ' 

Beit  enacted  bif  the  Senate  and  Honxe  of  Jlepre^entatirea  of  the  United  States  of  America  in 
CongresM  aHHcmblid,  That  the  act  granting  the  right  of  way  to  ditch  and  canal  owners 
over  the  public  lamls,  and  for  other  purposes,  approved  July  twenty-six,  eighteen  hun- 
*dred  and  sixty-six,  be,  and  the  same  is  herel>y,  amended  by  adding  thereto  the  follow- 
ing a<lditional  sections,  numbered  twelve,  thirteen,  fourteen,  fifteen,  sixteen,  and  sev- 
enteen, respectively,  which  shall  hereafter  constitute  and  form  a  part  of  the  aforesaid 
act. 

Skc.  1*2.  And  be  it  fnrther  enacted,  That  claims,  usually  called  "  placers,"  including  .all 
forms  of  deposit,  excepting  veins  of  cpiartz,  or  other  rock  in  place,  shall  be  subject  to 
entry  and  patent  under  this  act,  under  like  circumstances  and  conditions,  and  upon 
similar  jiroceedings,  as  are  provided  for  vein  or  lode  claims  :  Provided,  That  where  the 
lands  have  been  previously  surveyed  by  the  United  States,  the  entry  in  its  exterior 
limits  shall  conform  to  the  legal  subdi\isions  of  the  public  lands,  no  fiirther  survey  or 
plat  in  such  case  being  required,  and  the  lands  may  be  paid  for  at  the  rate  of  two  dol- 
lars and  fifty  cents  per  acre :  Provided  further,  That  legal  subdivisions  of  forty  acres 
may  be  subdivided  into  ten-acre  tracts  ;  and  that  two  or  more  persons,  or  associations 
of  persons,  having  contiguous  claims  of  any  size,  although  such  claims  may  be  less 
than  ten  acres  each,  may  make  joint  entry  thereof:  And  provided  further,  That  no  loca- 
tion of  a  placer  claim,  hereafter  miule,  shall  exceed  one  hundred  and  sixty  acres  for 
any  one  person  or  association  of  persons,  which  location  shall  conform  to  the  United 
States  surveys ;  and  nothing  in  this  section  contained  shall  defeat  or  impair  any  bona- 
fide  preemption  or  homestead  claim  upon  agricultural  lands,  or  authorize  the  sale  of  the 
improvements  of  any  bona-fide  settler  to  any  purchaser. 

Sec.  13,  And  be  it  further  enacted,  T}iat  where  said  person  or  association,  they  and 
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their  <jrantors,  sliall  liave  hold  and  worked  their  said  claims  for  a  period  e<|iial  to  the 
time  presciihed  by  tlie  statute  ot*  liiiiitatious  for  mining  claims  of  the  State  or  Terri- 
tory where  the  same  may  he  situated,  evidence  of  such  j)0S8essioa  and  workiufi:  of  the 
claims  for  such  a  period  shall  be  sufiicient  to  establish  a  right  to  a  patent  thereto  under 
this  act,  in  the  absence  of  any  adverse  chiim  :  Provided,  hotverer.  That  nothing  in  tlii> 
act  shall  be  deemed  to  impair  any  lien  which  may  have  attached  in  any  Avay  whatever 
to  any  mining  claim  or  property  thereto  attached  prior  to  the  issuance  of  a  patent. 

Skc  14.  Jiid  be  it  further  exacted,  Tliat  all  ex-pnrtc  atlidavits  reciuired  to  Ih*  made  nn- 
der  tliis  act,  or  the  act  of  which  it  is  amendatory,  may  be  verified  before  any  offiwr 
authorized  to  administer  oaths  within  the  land  district  where  the  claims  may  In?  sit- 
uated. 

Si<:c.  15.  And  he  it  further  enacted,  That  registeis  and  receivers  shall  receive  the  same 
fees  for  services  under  this  act  as  are  provided  by  law  for  like  services  nnder  other  ;k't^ 
of  Congress;  and  that  effect  shall  be  given  to  the  foregoing  act  according  to  such  reg- 
ulations as  may  be  prescribed  by  the  Commissioner  of  tlio  (Jeueral  Land  Oflice. 

Skc.  1H.  And  he  it  further  enacted,  That  so  nuich  of  the  act  of  March  third,  eighteen 
hundred  and  fifty-three,  entitled  **  An  act  to  provide  for  the  survey  of  the  pnhlic  himb 
in  California,  the  granting  of  preemption  rights,  and  for  otlier  purposen,-'  as  provide? 
that  none  other  than  township  lines  shall  be  surveyed  where  the  lands  are  mineral,  i^* 
hereby  repealed.  And  the  public  surveys  are  hereby  extended  over  all  sneh  lamls: 
Provided,  That  all  sub-dividing  of  survt'yed  lauds  into  lots  less  than  one  hundred  aail 
sixty  acres  may  he  done  by  county  and  local  surveyors  at  the  exjienne  of  the  clamianti: 
And  provided  further  J  That  nothing  herein  contained  shall  require  the  survev  of  wastt* 
or  useless  lands. 

Skc.  17.  And  he  it  further  enacted,  That  none  of  the  rights  conferred  by  sections  five, 
eight,  and  nine,  of  the  act  to  which  this  act  is  amendatory  shall  be  abroorated  by  this 
act,  and  the  same  are  hereby  extended  to  all  public  lands  affected  by  this  act :  and  all 
patents  granted  or  preemi)tion  or  homesteads  allowed  shall  be  subject  to  any  vested! 
and  accrued  water  rights,  or  rights  to  ditches  and  reservoirs  used  in  connection  with 
such  water  rights  as  may  have  been  acquired  under  or  recognized  by  the  ninth  section 
of  the  act  of  which  this  act  is  amendatory.  But  nothing  in  this  act  shall  be  construed 
to  repeal,  impair,  or  in  any  way  affect  the  provisions  of  the  "  Act  granting  to  A.  Sntro 
the  right  of  way  and  other  privileges  to  aid  in  the  construction  of  a  draining  and  ex- 
ploring timnel  to  the  Comstock  lode,  in  the  State  of  Nevada,"  approved  July  tweatv- 
tifth,  eighteen  hundred  and  sixty-six.  *  ^* 

Approved  July  9,  1870. 

The  following  instructions  issued  by  the  Commissioner  of  the  General 
Land  Office  to  registei  s  and  receivers,  in  relation  to  the  survey  and  entry 
of  mining  claims  under  the  provisions  of  these  acts,  sufficiently  explaiu 
the  present  condition  and  construction  of  the  law : 

Department  of  the  Inteuior, 
General  Land  Office,  August  8,  1870. 

Gentlemen:  The  original  mining  act  of  July  26,  1866,  (United  States  Statutes,  vol 
14,  p.  251,)  having  been  amended  in  adding  to  its  provisions  additional  sections  twelve 
to  seventeen  inclusive,  by  the  act  of  Congress,  approved  July  9,  1870,  it  becomes  my 
duty  to  prescribe  for  your  information  and  observance  the  followiug  regulations,  to 
wit : 

Ist.  By  the  twelfth  section  of  the  amendatory  act,  placer  claims,  including  all  form* 
of  deposit,  excepting  veins  of  quartz  or  other  rock  in  place,  are  made  subject  t4>  entn 
and  patent  under  similar  circumstances,  conditions,  and  like  proceedings  as  con- 
temphited  in  the  original  act  for  vein  or  lode  claims. 

Placer  claims  on  surveyed  lands  are  authorized  to  be  entered  by  legal  subdivisions 
no  special  survey  or  plat  in  such  case  being  required,  at  the  rate  of  $2  50  per  acre.  In 
regard  to  placer  claims,  however,  the  amendatory  law  restricts  their  extent,  in  respect 
to  locations  made  after  the  date  of  its  passage,  to  not  exceeding  one  hundred  and  sixt\ 
acres  for  any  one  person,  or  association  of  persons ;  such  location  binng  required  to 
conform  to  the  Government  surveys,  and  not  to  interfere  with  any  bona-fide  preemption 
or  homestead  claims  upon  agricultural  lands. 

2d.  The  act  further  proviih'S  for  the  subdivision  of  forty-acre  legal  subdivision?*  iut«) 
ten-acre  tracts,  and  authorizes  two  or  more  persons,  or  association  of  persons,  havinj: 
contiguous  claims  of  any  size,  although  less  than  ten  acres  each,  to  make  joint  entrv 
of  such  minor  subdivisions,  all  hona-jide  ])reeniption  (U-  homestead  claims  upon  agricui- 
tural  lands  being  protected  by  law.  The  surveyors  general  are  therefore  hend»v 
authorized  to  have  such  subdivisions  into  ten-acre  tracts  made  by  their  deputiej*  wht  li 
applied  for  by  claimants,  nundjering  each  ten-acre  tract  with  consecutive  numbers  of 
claims  in  the  township,  a«  in  the  case  of  other  nuneral  surveys,  and»Mf  the  service  is 
performed  by  county  and  local  surveyors,  as  authorized  by  the  sixteenth  section  of  the 
amendatory  act,  it  will  be  the  duty  of  the  surveyor  general  to  verify   the  .surveys  so 
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executed,  ami  if  fouiid  eorrectly  doue,  to  adopt  the  same  and  certify  the  fact,  append- 
ing his  approval  as  in  cases  where  surveys  are  made  under  his  own  dii*ection.  The 
exjiense  of  such  snbdividiug  is  required  to  he  defrayed  by  the  mining  claimants. 

3d.  In  the  thirteenth  section  it  is  declared  that  in  the  absence  of  any  adverse  claim 
where  said  person  or  association,  they  and  their  grantoi*s,  shall  have  held  and  worked 
their  said  claims  for  a  period  equal  to  the  time  prescribed  by  the  statute  of  limitations 
for  mining  claims  of  the  State  or  Territory  where  the  same  may  be  situated,  evitlence 
of  such  possession  and  working  of  the  claims  for  such  period  shall  be  sufficient  to 
establish  a  right  to  a  patent  thereto,  subject  to  any  lien  which  may  have  attached  to 
such  claim  prior  to  the  issue  of  said  ]»atent. 

The  foregoing  provision  is  construed  to  apply  as  well  to  lode  as  to  placer  claims,  and 
should  lessen  tlie  amount  of  ])roof  usually  re(]uired  to  establish  a  right  to  a  i)atent. 

4th.  In  the  fourteenth  section  it  is  provid^ul  that  all  ex-parte  affidavits  recpiired  nnder 
the  original  and  amendatory  acts  raaj'  be  verifted  before  any  officer  authorized  to  ad- 
miuister  oaths  witiiin  the  land  district  in  which  the  claims  are  situated. 

oth.  15v  the  fifteenth  section  it  is  declared  that  registers  and  receivers  are  entitled  to 
the  same  fees  for  services  in  mining  cases  as  are  ])rovided  by  l.aw  for  like  services 
under  other  acts  of  Congress,  the  rates  of  allowance  being  specifically  given  in  our 
circular  dated  July  '25,  1^70. 

6th.  Hy  the  sixteenth  section  the  interdict  placed  by  the  act  of  March  3,  l^.');^,  '*  that 
none  other  than  township  lines  shall  be  surveyed  where  the  lands  are  mineral,"  is  re- 
pealed ;  this  provision  of  law  being  refV5rable  to  surveys  in  California  only  ;  the  exten- 
sion of  the  lines  of  future  surveys  over  the  lands  mentioned  in  this  section  applies 
exclusively  to  that  State.  The  requirement,  however,  in  the  last  proviso  of  the  V>ame 
section,  ''that  nothing  herein  contained  shall  require  the  survey  of  waste  or  nseless 
lands,''  is  a  ])rinciple  of  general  application,  and  surveyors  general  will  refrain  from 
exteuding  the  lines  of  public  snrveys  over  such  wa^te  lands,  which  are  considered  to 
be  those  covered  hy  alkali  to  a  depth  calculated  to  prevent  the  growing  of  crops, 
moving  sand,  or  other  sandy  plains  of  great  extent,  and  abrnjit  or  snowy  mountains 
not  known  to  contain  mineral  deposits. 

7th.  Section  seventeen  authorizes  the  extension  of  the  rights  conferred  by  sections  5, 
8,  and  9  of  the  original  mining  act,  to  all  public  lands  aflccted  by  this  law,  and  sub- 
jects all  patents  granted,  or  preemptions  or  homesteads  allowed,  to  any  vested  or 
accnied  water  rights,  or  rights  to  ditches  and  reservoirs  nsed  in  connection*  with  such 
w^ater  rights  as  may  have  been  acquired  under,  or  recognized  by,  the  said  ninth  sec- 
tion, said  section  declaring  further  that  nothing  in  the  act  shall  be  construed  to  repeal, 
or  in  any  way  affect,  the  act  granting  the  right  of  way  and  other  privileges  to  aid  in 
the  construction  of  a  drjiining  and  exploring  tunnel  to  the  Comstock  lode  in  the  State 
of  Nevjula,  ax)proved  July  '25,  1866,  (United  States  Statutes,  volume  14,  p.  242.) 

8th.  The  per-diem  allowance  to  deputy  surveyors,  including  all  expenses  of  assist- 
ants for  surveys  of  mineral  claims,  as  stipulated  in  our  circular  letter  of  January  14, 
1867,  has  been  in  several  cases  found  inadequate,  and  that,  conseqnently,  parties  in 
order  to  induce  deputies  to  make  the  snrveys  have  found  it  necessary  to  pay  ad<litional 
sums  as  on  private  account.  To  avoid  such  results  the  surveyors  general  are  hereby 
anthorized  to  increase  the  maximum  per-diem  allowance  according  to  the  difficidty  of 
the  service,  taking  care,  however,  to  have  the  work  performed  on  the  most  econonical 
scah^  by  skillful  an<l  responsible  surveyors,  and  in  no  case  to  exceed  a  maximum  of  §20 
per  day. 

In  each  case  where  an  allowance  is  made  of  over  $10  per  day,  the  reasons  showing 
the  necessity  for  xloing  so  nnist  be  stated  in  the  contract  and  then  reported  to  this 
office,  and  it  must  be  understood  that  no  extra  compensation,  under  any  circumstances 
whatever,  is  to  be  exacted  or  received  by  the  deputy  .under  penalty  of  forfeiting  the 
contract  and  exclnsion  from  the  public  surveying  service. 

SPKCIAL   INSTRUCTIONS    RflLATlVE   TO   OBTAINING    TATKNTS    FOU   MINING    CLAIMS. 

With  reference  to  tlu)  proceedings  necessary  to  obtain  patents  for  lode  and  placer 
claims  nnder  the  provisions  of  the  acts  of  Congress  above-mentioned,  the  following  is 
communicated : 

Oth.  The  mining  enactments  limit  the  right  to  apply  for  and  receive  patents  for 
mining  claims  to  claimants. 

First.  Who  have  occupied  and  improved  their  claims  according  to  the  local  customs 
or  rules  of  miners,  or — 

Second.  Who  have  by  themselves  or  their  grantors,  held  and  worked  their  claims 
for  a  period  ec^nal  to  the  time  prescribed  by  the  statute  of  limitations  lor  mining 
claims  of  the  State  or  Temtory  where  the  same  may  be  situated. 

Third.  Who  have  expended  in  actual  labor  and  improvements  upon  their  respective 
claims  an  amount  of  not  less  than  §1,000,  and — 

Fourth.  In  regard  to  whose  possession  there  is  no  controversy  or  opposing  claim. 

Unless,  therefore,  ap[>licauts  for  mining  patents  are  properly  within  these  require- 
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ments  they  are  not  in  a  condition  to  avail  themselves  of  the  privileges  extruded  by 
the  laws  referred  to. 

THE  APPLICATION. 

10th.  This  must  be  in  writing;,  and  must  be  filed  in  the  office  of  the  regiiter  and 
receiver  of  the  land  district  in  which  the  claim  lies.  It  must  distinctly  state  the  muM 
of  the  applicant,  and  whether  the  claim  is  applied  for  by  an  individual,  an  assoc-iation. 
or  an  incorporation  ;  the  name  and  extent  ot  the  claim  ;  the  character  of  the  ore  ;  the 
mining  district,  county,  and  State  ;  the  date  of  its  original  location  according  to  thr 
mining  customs ;  where  the  same  was  recorded;  whether  the  applicant  claims  as  a 
ilocator  or  purchaser ;  give  a  description  of  the  premises  claimed,  and  the  nature  d 
the  improvements  ma^e  or  labor  pei*formed,  and  finally  the  application  should  statr 
that  the  claimant  has  posted  a  ''diagram^'  of  the  claim  in  a  conspicuous  place  thereon, 
together  with  notice  of  his  intention  to  apply  for  a  patent,  giving  the  date  of  sack 
posting. 

11th.  With  the  above  application  the  claimant  must  file  a  copy  of  tlie  *' diagram" 

Eosted  on  the  claim,  which  diagram  must  Tepreseut  the  boundaries  of  the  premises,  ar 
xed  by  the  local  laws,  customs,  or  rules  of  miuers;  and,  when   the   claim  lies  upoo 
surveyed  land,  it  must  also  show  its  relation  to  the  public  surveys. 

12th.  Diagrams  of  placer  claims  upon  surveyed  lands  uuist  represent  the  subdi- 
vision of  the  public  lauds  which  the  claimant  desires  to  enter,  as  the  act  requires  such 
entries,  in  their  exterior  limits,  to  conform  to  such  legal  subdivisions. 

VMh.  With  stiid  diagram  must  be  filed  a  copy  of  the  ** notice"  posted  upon  the 
claim. 

This  should  state  the  name  of  the  claimant,  describe-  the  claim,  give  the  names  oi 
adjoining  claims,  or  if  none  adjoin,  the  names  of  the  nearest  claims  ;  state  whether  it 
is  a  placer  or  rock  claim,  if  the  former  the  approximate  area,  if  the  latter,  the  esti- 
mated extent  of  surface  ground,  and  the  number  of  feet  claimed  on  the  course  of  thr 
vein,  distinctly  stating  the  name  of  the  lode  and  the  character  of  the  vein  exposetl: 
the  mining  district,  county,  and  State  in  which  it  lies;  whether  upon  surveved  or 
unsurveyed  lauds;  if  the  former,  in  what  section,  township,  and  ranj^e  ;  if  the  latter, 
the  location  of  the  claim  relatively  to  some  well-known  natural  object  or  landmark 
in  the  >icinity,  and,  finally,  the  notice  should  state  that  it  is  the  intention  of  the  claim- 
ants to  api)ly  for  a  patent  for  the  premises  therein  designated,  and  upon  which  il  i* 
posted. 

14th.  There  should  also  be  filed  with  the  application  satisfactory  evidence  that  tbf 
applicant  has  the  possessory  right  to  the  claim  agreeably  to  the  local  laws  or  custoia- 
of  miners.  This  should  consist  of  a  certified  copy  of  the  laws  or  customs  of  the  minen 
of  the  district  in  force  at  the  date  of  the  location  of  the  claim,  and  of  a  certificate 
under  seal,  of  the  county  or  mining  recorder,  giving  a  copy  of  the  record  of  the  ori^ 
nal  location  of  the  claim,  with  name  or  names  of  the  locators,  and  if  the  applicant 
claims  as  a  purchaser,  an  abstract  of  title  should  be  filed,  tracing  the  ri^ht  of  postt^ 
sion  from  the  original  locators  to  the  applicant  for  patent.  Where  applicants  nimist 
satisfactory  evidence  that  they  and  their  grantors  have  held  and  worked  their  claims 
for  a  period  equal  to  the  time  prescribed  by  the  statute  of  limitations  of  mining  claims 
of  the  State  or  Tenitory  where  the  same  may  be  situated,  such  evidence  being  suffi- 
cient to  estalilish  a  right  to  a  patent  for  a  claim  so  held  and  worked,  upon  comphanct 
with  the  other  provisions  of  the  law  and  instructions,  the  proofs  enumerated  under 
this  subdivision,  (14,)  of  the  instructions  are  not  required. 

15th.  Proof  of  citizenship  is  required.  Where  the  applicant  is  a  corporation,  a  copy 
of  its  charter  or  certificate  of  incorporation  maybe  filed  in  lieu  of- evidence  of  citi- 
zenship. In  case,  however,  the  applicant  is  an  individual  or  an  iissociation  of  jHTsmw 
unincorporated,  affidavits  of  citizenship,  or  of  having  filed  declarations  «»f  iuteutioo 
to  become  citizens,  should  be  filed. 

16tli.  Upon  filing  the.ne  papers  the  register  and  receiver  will  give  the  same  cairfnl 
examination,  and  if  found  to  be  regular  the  register  will  order  the  publication  of  thr 
*' notice'^  for  ninety  days  in  a  ni'wspaper  i>ublislied  nearest  the  location  of  the  claim, 
but  before  ordering  sueli  publication,  the  register  will,  in  future,  require  the  claimant 
to  enter  into  an  agreement  with  the  publisher,  to  the  efi'ect  that  no  claim  or  demaixl 
shall  be  made  against  the  United  States  for  the  payment  of  such  publication,  and  thr- 
register  will  decline  to  order  the  publication  until  such  writtt'u  agreement  shall  have 
been  filed  iu  his  otfice.  The  cost  of  the  i)ublieation  of  notice  will,  therefore,  not  1* 
estimated  by  the  surveyor  geneial  in  future  ea.ses. 

17th.  The  register  will  also  post  copies  of  the  said  "notice"  and  "<liagranr'  in  hi* 
office  for  ninety  days,  and  ui)on  forwarding  the  case  to  this  office  will  certify  that  tli^> 
were  so  posted. 

18th.  On  the  expirati<m  of  the  ninety  days,  the  claimant  or  his  duly  authorize*! 
agent,  must  file  with  th«'  register  his  (»Nvn  atliilavit,  supported  by  that  of '  at  le;i.st  one 
other  person  cognizant  of  the  fact  that  said  "notice''  and  *' diagram''  were  postnl  in 
a  conspicuous  phiee  upon  the  claim  for  the  i»eriod  of  ninety  c«»nsecutive  <lay»,  giving 
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the  date  of  the  same.  The  affidavit  of  the  publisher  mnst  also  bo  filed  to  the  effect 
that  the  '*  notice/'  a  printed  copy  of  'whicli  should  be  attached,  was  published  in  his 
newspaper  for  ninety  days,  giving  the  date  on  which  such  publication  commenced  and 
ended,  and  that  he  has  received  payment  in  full  for  the  same. 

19th.  These  affidavit's  may  be  taken  before  the  register  and  receiver  or  any  officer 
authorized  to  administer  oaths  within  their  district,  but  if  taken  before  a  m.aiifistrate 
without  an  official  seal,  Ids  official  character  must  be  authenticated  under  seal  by  the 
county  clerk  in  the  usual  manner. 

20th.  If  all  the  proof  furnished  is  satisfactory  to  the  register  and  receiver,  and  no 
adverse  claim  has  been  filed,  these  officers  will,  at  the  end  ol  the  ninety  days,  so  inform 
the  applicant  for  patent  and  the  surveyor  general,  whitrh  last-named  officer  will  make 
an  estimate  of  the  expense  of  surveying  and  platting  the  claim,  exce]»t  in  the  case  of 
placer  claims  on  surveyed  land,  where  no  further  survey  is  required,  and  when  the 
claimant  shall  have  deposited  the  amount  so  estimated  with  any  assistant  United 
States  treasurer  or  designated  depository  in  favor  of  the  United  States  Treasurer  to  be 
passed  to  the  credit  of  the  fun<l  created  by  "individual  depositore  for  surveys  of  the 
public  lands,"  and  shall  have  filed  with  the  surveyor  general  one  of  the  duplicate  cer- 
tificates of  dei)o.sit,  that  (»fficer  will  order  the  claim  to  be  surveyed  and  platted  in 
accordance  with  the  regulations  <»f  this  office  governing  mineral  surveys,  except  in 
cases  where  the  claimant  has  had  a  preliminary  survey  made  by  the  United  States 
deputy  surveyor,  for  the  purpose  of  perfecting  the  diagram  and  notice  posted  on  the 
claim,  in  which  case  such  preliminary  survey  may  be  platted  and  adopted  by  the  sur- 
veyor general  for  the  final  survey.  Copies  of  plat  and  field  notes  of  survey  are  to  be 
sent  to  the  register  and  receiver  and  to  the  General  Land  Office,  the  latter  accompanied 
by  the  certificate  of  deposit. 

2l8t.  The  register  and  receiver  will  examine  the  returns  of  the  survt^y,  and,  if  found 
satisfactory,  will  allow  the  entry  to  be  completed  at  the  rate  of  iSo  per  acre,  or  fractional 
part  of  an  acre,  for  hwle  claims,  or  $2  50  per  acre,  or  fractional  part  of  an  acre,  for 
placer  claims,  and  transmit  all  tlu*  papers  on  their  files  l)earing  upon  the  case  to  the 
tieneral  Land  Office,  together  with  their  joint  opinion  thereon,  so  that  a  patent  may 
be  issued  if  all  is  found  regular. 

22d.  In  regard  to  placer  claims  on  surveyed  land,  where  the  claimant  applies  to 
enter  one  hundred  and  sixty  acres  in  legal  subdivisions,  no  survey  and  plat  of  the 
claim  are  recinired;  the  entry  in  that  ease  being  allowed  to  be  completed  at  the  local 
land  office  as  soon  as  satisfactory  proof  has  been  nuide  after  the  expiration  of  ninety 
days'  notice  and  publication,  provided  no  adverse  claimant  has  appeared  in  the  mean 
time. 

23d.  Where  the  claimant  of  a  placer  mine  desires  the  subdivision  of  a  quarter  sec- 
tion, the  service  may  be  performed  by  comity  and  local  surveyoi-s  at  the  expense  of 
the  claimant,  as  reijuired  by  law. 

With  reference  to  the  subdivision  of  forty-acre  into  ten-a<5re  lots, 
mentioned  in  the  second  section  of  the  above  instructions,  supplement- 
ary decisions  have  been  issued.  The  following  letter  gives  a  very  liberal 
rule  for  the  survey  and  subdivision  of  ten-acre  lots  of  mineral  lands, 
and  will  be  readily  understood  by  surveyors  and  miners.  Its  particu- 
lar application  is  in  the  surveying  of  creek  and  canon  claims.  The  case 
which  called  for  the  ruling  arose  on  Deer  Creek,  just  below  Nevada  City, 
California. 

Department  of  the  Ixtehior, 

Gviwral  Land  Office j  October  20,  1870. 

Siu  :  In  rc^ply  to  your  letter  of  the  31st  August  last,  covering  one  from  H.  S.  Bradley, 
a  deputy  United  States  surveyor,  dated  the  l^^th  of  the  same  month  and  year,  and  ad- 
die.Hse<l  to  yourself,  I  have  the  honor  to  state  as  follows : 

Circular  instructions  were  issued  to  the  United  States  land  officers  by  this  office  on 
the  Hth  of  August  last,  in  relation  to  the  survey  and  entry  of  lode  and  placer  claims 
under  the  provisions  of  the  amendatory  act  of  Congress,  granting  the  right  of  way  to 
ditch  and  canal  owners  over  the  public  lands,  and  approved  July  9,  lV70,  a  copy  of 
which  is  herewith  inclosed. 

It  will  Im*  jHTceived  on  the  first  page  of  the  circular,  that  surveyors-general  were  au- 
thorized t(»  have  the  subdivision  of  forty-acre  legal  subdivisions  into  ten-acre  tracts 
made  when  applied  for  by  claimants,  and  at  their  cost ;  and  under  the  twenty-third 
head  of  the  same  circular,  the  land  otlicers  were  informe(l  that  ]»laeer  claimants  desir- 
ing the  subdivision  of  a  quarter  section,  the  service  may  be  performed  by  county  and 
local  surveyors,  at  the  expense  of  the  claimant,  as  required  by  the  sixteenth  section  of 
the  amendatory  law.  As  to  the  jiarticular  method  of  subdividing  subdivisions  into 
ten-a<re  lots,  I  have  to  o])serve  that  tln'y  art^  susceptibh*  of  being  subdivided  either 
into  Sifuare  lots  of  ten-bj'-ten  chains,  or  into  lots  of  five-by-tweuty  chains,  by  running 
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meai<nnn<?  and  uiarkiiiji  lines  in  the  field  due  east  and  west,  or  due  north  and  south 
thron«;h  the  le^al  subdivisions  desired  to  be  subdivided  int^)  ten-acre  lot.s,  jiad  in  regard 
to  which  method  the  surveyors-general  have  this  day  been  instructed. 
I  am,  very  respectfullv,  vour  obedient  servant, 

JOS-   S.  W1I..<()N. 

lion.  A.  A.  Saugkxt,  Jlaf*hhuftou  City. 

A  somewhat  similar  case  arose  in  Montana,  in  which  an  applieation 
for  a  patent  for  one  hundred  and*  sixty  acres  of  surveyed  placer  land 
land  was  rejected  by  the  register  and  receiver  at  Helena,  for  the  reason 
that  the  claim  in  its  exterior  limits  did  not  conform  to  the  le*:::al  divisioii> 
of  the  public  lands,  as  required  b^'  section  12  of  the  amendatory  mining; 
law  of  July  2,  1870.  The  Connnissioner,  upon  a  review  of  the  cas«\ 
reversed  the  decision  of  the  register  and  receiver,  and  decided  that  ten 
acre  lots  on  surveyed  land,  in  mining  States  and  Territories,  are  le^'al 
subdivisions  of  the  public  lands;  and  that  such  legal  subdivisions  may 
be  either  10-by-lO  or  5-by-20  chains  in  size,  to  suit  the  case.     lie  say-^^: 

In  the  casein  question,  it  appears  that  the  applieant  desires  to  enter  and  seeurf  a 
patent  for  the  one  hundred  and  sixty  acres  ol*  surveyed  laud,  to  he  sc<^rc<;ateil  fn»m 
the  public  domain  in  contiguous  ten-acre  lots,  in  such  manner  as  t6  enihraco  the  jjulch 
or  placer  elaims  for  whieh  he  desires  a  patent.  There  is  no  reason  why  this  shoidd  not 
lie  done,  if  so  desired,  inasnnich  as  the  second  proviso  to  said  twelfth  .section  aathor- 
izes  the  subdivision  of  forty  into  ten-acre  traets,  thus  recognizin;;  in  mineral  rej;ion<a 
ten-acre  lot  as  a  legal  subdivision  of  the  public  lands  ;  this  provision  of  the  law  having 
been  formed  for  the  very  Just  antl  liberal  puqjose  of  enabling  miners  to  prove  up  and 
pay  for  theii*  elaims  witli  the  least  possible  chaneeof  diflieulty  or  interference  with  ad- 
joining ndneral  or  agricultural  claimants.  The  law  does  not  stipulate  that  these  teu- 
acre  subdivisions  shall  be  in  the  form  of  a  square,  each  side  raeasurin|]f  ten  chains,  and 
it  is  held  that  if  a  ten-acre  tract,  one  side  of  which  is  five  and  the  other  twenty-tive 
chains,  will  better  embrace  the  mining  i»remise8  applied  for,  no  objection  to  such  claim 
being  so  surveyed  should  be  made,  provided,  of  course,  that  such  surveys  are  not  mn 
diagonally  to  the  lines  of  the  regular  surveys,  but  art?  parallel  to  the  same,  so  that  tb*" 
public  lands  from  which  such  tracts  are  segre^^ated  may  be  describe<t  and  disi>osed  oi 
without  confusion  or  ditticulty.  In  the  case  under  consideration,  should  the  view  of 
the  register  and  receiver  be  sustained,  the  mining  claimant  would  he  conipelltHi,  if  he 
eutered  the  land  at  all,  to  embrace  in  its  application  four  hundred  instead  of  the  out 
hundred  and  sixty  acres  desired  l»y  him,  a  large  portion  of  which  may  be  oecupiwl  by 
adjoining  clainumts,  either  for  nnning  or  agricultural  purposes,  oi;  it  may  he  barren  or 
waste,  unfit  for  either  purpose.  To  recpiire  mining  claimants  in  cases  like  the  present 
to  postpone  making  applications  for  patxMits  until  adjoining  miners  are  willinjLj  to  unit*' 
in  making  a  joint  entry  of  their  respective  claims,  or  to  include  in  their  applicatic»D> 
large  areas  of  wtuthless  land  to  be  paid  for  at  double  the  nnnimuni  price  of  tnHHl  a'^ri- 
cultural  land,  wouhl  not  only  be  a  hardship  upon  the  miners,  but  iuconsisteiit  withih* 
intention  of  the  statute. 

The  following  bill,  proi>ose<l  by  Senator  Stewart  of  Nevada,  passetl 
the  Senate  February  8,  1871,  and  now  awaits  the  action  of  the  House: 

Be  it  enacted,  etc.,  That  the  mineral  lands  of  the  public  domain,  l)oth  surveyed  and 
unsui-veyed,  are  heieby  declared  to  be  free  and  o}M*n  to  exploration  and  occupation,  for 
mining  purposes,  by  all  ]>ersons,  subject  to  such  regulations  oh  may  be  ]>rescril»etl  hy 
law,  and  subject  also  to  the  local  customs  or  rules  of  miners  in  the  several  mining  dis- 
tricts, so  far  as  the  same  may  not  be  in  conllict  with  the  laws  of  the  United  St'ites. 

Skc.  2.  Ami  be  it  farther  enacttd,  That  the  miners  of  each  mining  district  mav  detor- 
mine  the  length  of  their  mining  claims  upon  veins  or  lodes  of  tpiartz,  or  other' nxk  in 
place,  bearing  gtdd,  silver,  cinnabar,  lead,  tin,  or  cojiper,  subject  to  the  fo]lowin<v  lim 
itatiiuis:  Claims  located  previous  to  July  twenty-six,  eighti-en  hinidred  and  sixrv-six, 
shall  be  lindted  as  to  extent  along  the  vein  or  lode  by  the  local  laws  or  customs  exij^l- 
ing  at  the  date  of  the  location.  Single  claims  located  subsequent  to  July  twentv-s^ix, 
eighteen  hinidred  and  sixty-six,  shall  not  exceed  two  hundred  feet  in  hMi'iirth  alonsr  the 
vein  or  lode,  with  an  additional  claim  of  two  hundred  feet  for  discovery  to  the  discov- 
erer of  a  vein  or  lode.  Several  persons  may  locate  in  common  on  a  vein  or  h)de.  each 
jiers  on  taking  one  claim;  V»ut  no  pei-stm,  except  the  discoverer,  shall  locate  more  than 
one  claim  ujion  the  same  vein  or  lode,  and  the?  aggregate  amount  of  a  location  in  c*>iii- 
mon,  made  subsequent  to  July  twenty-six,  eightt'tm  hundre<l  and  sixty-six,  shall  not 
exceed  three  thousand  feet  in  length  along  the  vein  or  lo<h'.  No  claim  shall  extend 
more  than  three  hundred  feet  on  each  side  of  thendddh'  of  the  vein  at  the  surface,  nor 
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shall  any  claim  be  limited  by  auy  mining  regulation  to  less  than  twenty-five  feet  on 
each  side  of  the  middle  of  the  vein  at  the  surface,  except  where  adverse  rights  exist- 
ing at  the  passage  of  this  bill  shall  render  such  limitation  necessary.  The  end  lines 
of  each  claim  shall  be  parallel  to  each  other,  and  at  right  angles  with  the  general  course 
of  the  vein. 

Sec.  3.  And  he  it  further  enactedj  That  the  locators  of  all  mining  locations  heretofore 
made,  or  which  shall  hereafter  be  made,  on  any  mineral  vein,  lode,  or  ledge  situated  on 
the  public  domain,  their  heirs  and  assigns,  where  no  adverse  claim  exists  at  the  pas- 
sage of  this  act,  so  long  as  they  comply  witji  the  laws  of  the  United  States,  and  with 
State,  Territorial,  and  local  regulations,  not  in  conflict  therewith,  governing  their  pos- 
sessory title,  shall  have  the  exclusive  right  of  possession  aTid  enjoyment  of  all  the  sur- 
face included  within  the  lines  of  their  locations,  and  of  all  veins,  lodes,  and  ledges 
throughout  their  entire  depth,  the  top  or  apex  of  which  lies  inside  of  such  surface 
lines,  extended  downward  vertically,  although  such  veins,  lodes,  or  ledges,  may  so  far 
depai't  from  a  perpendicular  in  their  course  downward  as  to  extend  outside  the  verti- 
cal side  lines  of  said  surface  locations :  Provided^  That  their  right  of  possession  to  such 
outside  parts  of  said  veins  or  ledges  shall  be  confined  to  such  portions  thereof  as  lie 
between  vertical  planes  drawn  downward  as  aforesaid,  throu|3jh  the  end  lines  of  their 
locations,  or  locations  in  common,  so  continued  in  their  own  direction,  that  such  planes 
will  intersect  such  exterior  parts  of  said  veins  or  ledges :  And  provided  further,  That 
nothing  in  this  section  shall  authorize  the  locator  or  possessor  of  a  vein  or  lode,  which 
extends  in  its  downward  course  beyond  the  vertical  lines  of  his  claim,  to  enter  upon 
the  surface  of  a  claim  owned  or  possessed  by  another. 

Sec.  4.  And  he  it  further  enacted,  That  where  a  tunnel  is  run  for  the  development  of  a 
vein  or  lode,  or  for  discovery  of  mines,  the  owners  of  such  tunnel  shall  have  the  right 
of  possession  of  all  veins  or  lodes,  not  previously  known  to  exist,  discovered  in  such 
tunnel,  to  the  extent  of  five  hundred  feet  on  each  side  of  the  same ;  and  locations  on 
the  line  of  such  tunnel  of  veins  or  lodes  not  appearing  on  the  surface,  made  by  other 
parties  after  the  commencement  of  the  tunnel,  and  while  the  same  is  being  prosecuted 
with  reasonable  diligence,  shall  be  invalid. 

Sec  r>.  And  he  itfurthef  enacted.  That  the  miners  of  each  mining  district  may  make 
rules  and  regulations,  not  in  conflict  with  the  laws  of  the  United  States,  or  with  the 
laws  of  the  State  or  Territory  in  which  the  district  is  situated,  governing  the  location, 
manner  of  recording,  amount  of  work  necessary  to  hold  possession  of  a  mining  claim, 
subject  to  the  following  requirements :  The  location  must  be  distinctly  marked  on  the 
ground,  so  that  its  Inmndaries  can  be  readily  traced.  All  records  of  mining  claims 
hereafter  made  shall  contain  the  name  or  names  of  the  locators,  the  date  of  the  location, 
and  such  description  of  the  claim  or  claims,  located  by  reference  to  some  natural  object  or 
permanent  monument,  as  will  identify  the  claim.  After  the  passage  of  this  act,  and 
until  a  patent  shall  have  been  issued,  not  less  than  twenty-five  dollars'  worth  of  labor 
shall  be  expended  on  improvements  made  upon  each  claim  of  two  hundred  feet  during 
each  year;  but  claiitian^  in  common,  as  defined  in  the  second  section  of  this  act,  may 
cause  all  the  la^or  to  be  expended  for  improvements  to  be  made  upon  any  one  claim, 
provided  the  aggregate  amount  equals  twenty-five  dollars  a  year  to  each  claim  of  two 
hundred  feet.  And  upon  a  failure  to  comply  with  this  condition,  the  claim  or  mine 
upon  which  such  failure  occurred  shall  be  open  to  relocation  in  the  same  manner  as  if 
no  location  of  the  same  had  ever  been  made :  Provided,  That  the  original  locator  has 
not  resumed  work  upon  the  claim  after  such  failure  and  before  such  location. 

Sec.  6.  And  he  it  further  enacted.  That  a  patent  shall  be  obtained  in  the  following  man- 
ner: any  person,  association,  or  corporation  in  possession  of  a  mining  claim  or  claims 
in  common,  who  has  complied  with  the  mining  regulations  and  the  laws  of  the  United 
States,  may  tile  in  the  local  land  office  an  application  for  a  patent  showing  such  com- 
pliance, together  with  a  plat  of  the  claim  or  claims  in  common  ;  a  copy  of  such  plat, 
together  with  a  notice  of  intention  to  apply  for  a  patent,  shall  also  be  posted  in  a  con- 
spicuous place  on  the  claim  for  the  period  of  ninety  days.  The  register  of  the  land 
office,  upon  the  filing  of  such  application  and  plat,  shall  publish  a  notice  that  such  ap- 
plication has  been  made  for  the  period  of  ninety  clays,  in  a  newspaper  published  near- 
est to  said  claim,  and  he  shall  also  post  such  notice  in  his  office  for  the  same  i^eriod. 
The  claimant,  at  the  time  of  filing  nis  application,  or  at  any  time  thereafter  within 
ninety  days  of  publication,  shall  file  with  the  register  a  certificate  of  the  United  States 
surveyor  general  that  one  thousand  dollars'  worth  of  labor  has  been  expended  or  im- 
provements made  upon  the  claim,  by  himself  or  grantors,  that  the  plat  is  correct,  with 
such  further  description  by  such  reference  to  natural  objects  or  permanent  monuments 
as  shall  identify  the  claim  and  furnish  an  accurate  description,  to  be  incorporated  in 
the  patent.  At  the  expiration  of  the  ninety  days  of  publication,  the  claimant  shall 
file  his  affidavit,  showing  that  the  plat  and  notice  have  been 'posted  in  a  conspicuous 
place  on  the  claim  during  said  period  of  publication.  If  no  adverse  claim  shall  have 
Deen  filed  at  the  expiration  of  the  ninety  days  of  publication,  it  shall  be  assumed  that 
the  applicant  is  entitled  to  a  patent,  and  that  no  aaverse  claims  exist,  and  thereafter  no 
objection  from  third  parties  to  the  issuance  of  a  patent  shall  be  beard  except  it  be 
shown  that  the  applicant  has  failed  to  comply  with  this  act. 
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8kc.  7.  And  he  it  further  enacted  f  That  whore  an  ail  verse  claim  8hall  be  filed  Uiirinjj 
the  prriod  of  publieatioii,  all  proceedings,  except  the  phhlication  of  notice  and  wakini^ 
and  filing  of  the  aflidavit  thereof,  shall  be  stayed  until  the  controversy  shall  have  bet-n 
settled  or  decided  by  a  court  of  competent  juris<liction,  or  the  adverm*  claim  waivnl 
It  shall  be  the  duty  of  the  adverse  claimant,  within  thirty  days  after  tilin^j  his  claim, 
to  commence  proceedings  in  a  court  of  e.omi)etent  jurisdiction  to  determine  the  que^- 
tion  of  the  right  of  possession,  and  prosecute  the  same  with  reast)nable  diligence  to 
final  jiulgment,  and  a  failure  so  to  d(»  shall  be  a  waiver  of  his  adverse  claim.  After 
such  judgment  shall  have  been  rendered,  the  party  entitled  to  the  po8vHe>ision  of  the 
claim,  or  any  portion  thereof,  may  file  a  certified  copy  of  the  judgment-roll  with  the 
register  of  the  land  ofiice,  together  with  the  certificate  of  the  surveyor  j^eneral  tbat 
the  requisite  amount  of  labor  has  bei*n  expended  or  improvements  made  thertH)u,  and  tbe 
description  required  in  other  cases,  and  shall  pay  to  Ihe  receiver  five  dollars  i>er  acre 
for  his  claim,  together  with  the  proper  fees,  whereupon  the  whole  proeet-dings  and  th*- 
judgment-roll  shall  be  certified  by  the  register  to  the  Commissioner  of  tlie  General  Land 
Ollice,  and  a  patent  shall  issue  thereon  lor  the  claim,  or  such  portion  thereof  an  the  aiv 
plicant  shall  ai>pear,  fnmi  the  <lccision  of  the  court,  to  rightfully  nossfsn.  If  it  shall 
api»ear  from  the  decision  of  the  court  that  several  parties  are  entitled  to  separate  and 
difl'erent  portions  of  the  claim,  each  party  may  pay  for  his  portion  of  the  claim,  with 
the  proper  fees,  and  file  the  certificate  and  description  by  the  surveyor  general  ;  wht  iv- 
upon  the  register  shall  certify  Ihe  jiroceetlings  and  judgment-roll  to  the, Commissioner 
of  the  General  Land  Othce  as  in  tlie  preceding  case,  and  patents  shall  issue  to  the  sev- 
eral parties  according  to  their  resi)ective  rights. 

Skc.  8.  And  be  it  further  enacted,  That  the  description  of  vein  or  lo<le  claims  upon  the 
surveyed  lands  shall  designate  the  location  of  tbe  claim  with  reference  to  the  lines  of 
the  public  surveys,  but  need  not  conform  therewith  ;  but  where  a  patent  .»»hall  Ik*  issued 
for  a  vein  or  lode  claims  upon  surveyed  lands,  the  surveyor  general  in  ext«*iHling  the 
snrveys  shall  adjust  the  same  to  the  boundaries  of  such  patented  claim,  accordiu"^  to 
the  plat  or  description  thereof,  as  in  other  cases  of  private  claims. 

Sec.  9.  And  be  it  further  enacted,  That  sections  one,  two,  three,  four,  and  six  of  an 
act  entitled  "An  act  granting  the  riglit  of  way  to  ditch  and  canal  owners  over  th^ 
public  lands,  and  f(»r  other  purposes,"  approved  July  twenty-six,  eighteen  liiindreil  .ind 
sixty-six,  are  h<;reby  repealed,  but  such  repeal  shall  not  aliect  existin/^x  rights,  or  pre- 
vent claimants  now  prosecuting  their  claims  for  patents  from  i)roceeclinj^  under  said 
act :  Prorided,  That  this  act  shall  be  enforced  as  to  such  claims  where  it  is  not  incon- 
sistent with  the  act  approved  July  twenty-six,  eighteen  hundred  and  sixty-six,  afore- 
said. 

Sec.  10.  And  be  it  further  enacted.  That  the  "Act  to  amend  an  act  grant  inj;  the  riiiht 
of  way  to  ditch  and  canal  owners  over  the  public  lands,  and  for  other  purj>of*e^."  ai>- 
proved  July  nine,  eighteen  hundred  and  seventy,  shall  be  and  remain  in  full  force,  ex- 
cept lis  to  the  i)roceedings  to  obtain  a  patent,  which  shall  be  similar  to  the  proce^edini:^ 
prescribed  by  sections  six  and  seven  of  this  act  for  obtaining  patents  to  vein  or  Ww 
claims  ;  but  where  said  placer  claims  shall  be  upon  surveyed  lands,  j^nd  eonfonii  t" 
legal  subdivisions,  no  further  survey  or  plat  shall  be  required,  and  joint  entries  shall 
be  allowed  for  contiguous  claims,  as  provided  in  said  act:  Prorided,  That  prooi^diwj^ 
now  pending  may  be  prosecuted  to  their  final  determination  under  existing  laws;  but 
the  provisions  of  this  act,  when  not  in  conllict  with  existing  laws,  shall  apply  to  siu  h 
cases. 

Sec.  1L  And  be  it  further  enacted,  That  where  the  same  person,  association,  or  corp<v 
ration  is  in  nosscssion  of  a  placer  claim  and  also  a  vein  or  lode  included  within  the 
boundaries  thereof,  ai)plicatiou  shall  be  math' for  a  patent  for  the  placer  claim,  with  the 
statement  that  it  includes  such  vein  or  lode,  and  in  such  case,(subject  to  the  pix>vision* 
of  this  act  and  the  "  Act  to  amend  an  act  granting  the  right  of  way  to  ditch  and  canal 
owners  over  the  public  lands,  and  for  other  purposes,"  approved  July  9,  eijtfhteen  hun- 
dred and  seventy,)  a  patent  sliall  issue  for  the  ])lacer  claim,  including  such  vein  or  IwK 
U])on  the  payment  of  five  dollars  i»er  acre  for  such  vein  or  lode  claim,  and  one  hundml 
ii.'i.'X  of  surface  on  each  side  thereof  The  balance  of  the  placer  claim  shall  b«  paid  ft>r 
at  the  rate  of  two  dollars  and  fifty  cents  per  acre,  and  where  a  vein  or  lo<le,  such  a*  i* 
described  in  the  second  section  of  this  act,  is  known  to  exist  within  the  boundaries  of 
a  placer  claim,  an  application  for  a  patent  for  such  placer  claim,  which  does  not  include 
an  application  for  the  vein  or  lode  claim,  shall  be  construed  as  a  conclusive  declaration 
that  the  claimant  of  the  jdacer  claim  has  no  right  of  possession  of  the  vein  or  \cn\v 
claim  ;  but  where  the  existence  of  a  vein  or  hxle  in  a  placer  claim  is  not  known,  aitat- 
ent  for  the  placer  claim  shall  convey  all  minerals  within  the  boundaries  thereof. 

Sec.  12.  And  be  it  further  enacted.  That  the  Surveyor  General  of  the  Unite<l  States 
may  appoint  in  each  laud  district  containing  mineral  lands  as  many  competent  sur- 
veyor as  shall  apply  for  appointment  to  survey  mining  claims.  The  ex]>en8e8  of  th»« 
survey  of  vein  or  lode  claims  and  the  sulxlivision  of  placer  claims  into  smaller  qnanti- 
ties  than  one  hundred  and  sixty  acres,  together  with  the  cost  of  publication  of  notices, 
shall  he  paid  by  the  applicants,  ami  they  shall  be  at  liberty  to  obtain  the  same  at  the 
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most  reasonable  rates,  and  they  shall  also  be  at  liberty  to  employ  any  United  States 
dei>uty  surveyor  to  make  the  survey.  The  Commissioner  of  the  General  Laud  Office 
shall  "ahso  have  power  to  establish  the  maximum  charges  for  surveys  and  publicatiou 
of  notices  under  this  act;  and  in  case  of  excessive  charges  for  publication,  he  may  des- 
ignate any  newspaper  published  in  a  land  district  where  mines  are  situated  for  the 
publication  of  mining  notices  in  such  district,  and  fix  the  rates  to  be  charged  by  such 
paper ;  anc^  to  the  end  that  the  Commissioner  may  be  fully  informed  upon  the  subject, 
each  applicant  shall  file  with  the  register  a  sworn  statement  of  all  charges  and  fees 
paid  by  said  applicant  for  publication  and  surveys,  together  with  all  fees  and  money 
paid  the  register  and  receiver  of  the  land  office,  which  statement  shall  be  transmitted, 
with  the  other  papers  in  the  case,  to  the  Commissioner  of  the  General  Land  Office. 
The  fees  of  the  registers  and  receivers  shall  be  the  same  as  in  other  cases  for  similar 
s<'rvices.  But  nothing  in  this  act  shall  be  construed  to  repeal,  impair,  or  in  any  way 
afiect  the  provisions  of  the  ''  Act  granting  to  A.  Sutro  the  right  of  way  and  other  priv- 
ileges to  aid  in  the  construction  of  a  draining  and  exploring  tunnel  to  theComstock  lode 
in  the  State  of  Nevada,"  approved  July  twenty-five,  eighteen  hundred  and  sixty-six. 
Froridedy  That  nothing  in  this  act  shall  be  construed  to  enlarge  or  affect  the  rights  of 
either  party  in  regard  to  any  property  in  controversy  at  the  time  of  the  passag^^  of  the 
act  entitled  *'  An  act  granting  the  right  of  way  to  ditch  and  canal  ownei*s  over  the  pub- 
lic lauds,  and  for  other  purposes,"  approved  July  twenty-six,  eighteen  hundred  and 
sixty-six,  nor  shall  this  affect  any  right  acquired  under  said  act. 

It  will  be  seen  that  this  bill  differs  somewhat  from  the  one  which  I 
had  the  honor  to  suggest  in  my  last  report.  In  some  respects  I  regard 
it  as  snperior  to  that,  while  in  other  respects  there  is  still  room  for  dif- 
ference of  opinion.  At  all  events,  I  consider  it  the  wisest  and  most 
beneficent  measnre  that  has  ever  been  proposed  in  Congiess  on  this 
subject :  and  if  it  becomes  a  law,  I  shall  hope  to  see  intelligent  men  in  all 
the  mining  communities  rall3^  in  its  favor,  give  it  a  fair  trial,  and  ac- 
knowledge its  great  value  and  importance.  One  thing  which  this  bill 
unfortunately  fails  to  do,  is  to  legalize  the  location  of  timber  and  pas- 
ture tracts,  mill-sites,  etc.,  in  connection  with  mines  upon  the  public 
lands.  This  is  a  practice  which  has  grown  up  without  explicit  authority 
of  law  in  many  of  our  interior  districts.  It  is  founded  in  necessity. 
The  rigid  enforcement  of  the  law  as  it  now  stands,  with  regard  to  the 
timber  on  unsurveyed  i)ublic  lands,  would  almost  put  a  stop  to  mining 
operations  throughout  several  States  and  Territories;  and  there  can  be 
no  doubt  that,  under  proper  restrictions,  the  protection  of  the  law  should 
be  extended  over  this  essential  auxiliary  part  of  mining  industry,  as 
much  as  over  the  immediate  operations  of  extracting  and  reducing  ore. 

With  regard  to  placer  mines,  the  bill  does  nothing  more  than  facili- 
tate the  acquirement  of  title  from  the  United  States,  by  simplifying  the 
steps  prescribed  to  the  applicant  for  a  patent,  and  by  fixing  the  status 
of  a  quartz  lode,  discovered  (as  many  a  quartz  lode  is  discovered)  on  a 
placer  claim. 

With  regard  to  lode  mines,  three  provisions  x)f  the  greatest  import- 
ance are  established.  In  the  first  place,  the  title  of  the  miner  to  the 
surface  of  his  claim  is  distinctly  declared.  This,  as  I  have  argued  in  a 
former  report,  is  really  involved  in  the  spirit  and  letter  of  the  present 
law,  which  grants  the  land  and  fixes  its  price  hy  the  acre  ;  but  courts 
and  juries  have  held  both  ways,  and  the  General  Land  Office  at  Wash- 
ington increased  the  doubt  and  confusion  by  patenting  the  same  land 
over  and  over  again  to  different  parties.  Before  long  we  shall  have,  I 
trust,  a  clear  and  explicit  law,  which  the  jury-box  cannot  defy,  and  the 
bench  and  the  bureau  cannot  manage  to  misunderstand. 

At  the  same  time,  rights  now  existing  are  fully  protected.  The 
proposed  law  is  unjust  to  no  one,  since  it  simply  declares  thyt  here- 
after certain  regulations  shall  be  observed  which  have  heretofore 
been  neglected.  For  a  score  of  years  the  United  States  has  per- 
mitted the  miners  on  the  public  lands  to  prescribe  their  own  rules  of 
title  and  occupancy ;  and  the  result  has  been  that,  one  after  another, 
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the  different  State  and  territorial  legislaturen  have  been  obliged  to  step 
in  and  overrule  tbe  selfish,  lawless,  short-sighted,  absurd,  and  contra- 
dictory whims  called  district  mining  laws.  Sometimes,  as  in  the  case 
of  California,  true  principles  have  been  established  and  substantial  jus- 
tice secured ;  sometimes,  as  in  the  case  of  Nevada,  the  attemx)t  has  been 
a  failure.  Everywhere  the  lawyers  have  thriven,  and  both  miners  and 
capitalists  have  bitterly  suffered  from  this  state  of  things.  I  trust,  be- 
fore it  is  too  late,  the  matter  will  be  taken  in  hand  by  supreme  i>ower, 
and  will  be  dealt  with  in  the  light  of  universal  experience. 

The  two  other  great  features  of  the  proposed  law  are  equally  con- 
cerned in  the  foregoing  remarks.  They  are,  the  provision  for  proper 
record  and  definition  of  claims,  and  the  provision  for  a  certain  amount 
of  work  annually  to  maintain  the  possessory  title.  It  is  amazing  that 
this  great  reform  has  not  been  effected  before  now.  The  investment  of 
capital  in  mining,  without  such  securit}^  as  is  afforded  by  certain  title, 
is  a  farce  to  outsiders,  but  a  tragedy  to  the  parties  concerned.  Partic 
ularly  disastrous  hitherto  has  been  the  effect  of  the  reigning  confusion 
and  corruption  upon  mine-owners  of  moderate  means.  Rich  men  who 
owiied  rich  mines  could  afford  to  defend  themselves  at  law,  and,  in 
many  cases,  to  fee  the  jury  as  well  as  the  counsel ;  but  poor  men,  will- 
ing to  put  their  little  money  and  their  great  industry  and  energy  into 
the  actual  development  of  mines,  were  liable  to  become  the  victims  of 
blackmailers  and  pirates. 

The  records  of  location  should  be  made  in  such  a  way  that  the  prop- 
erty can  be  found  again.  At  present  there  is  .often  nothing  on  the 
record  but  a  date  and  a  name.  The  essential  point — identification  of 
the  lode — is  dependent  on  the  evidence  of  those  who  choose  to  "  recog- 
nize," out  of  a  thousand  holes  in  the  ground,  the  particular  one  which 
bears,  or  once  bore,  the  name  on  the  record. 

Records  should  be  kept  in  suitable  books,  in  suitable  buildings  and 
under  the  care  of  responsible  oflQcers.  At  present,  the  titles  to  prop- 
erty worth  millions  of  dollars  are  to  be  found  in  loose  sheets,  i>ocket- 
books,  greasy,  singed,  torn  and  illegible  old  ledgers,  or  what  not,  kick- 
ing  about  miners'  cabins,  groceries,  or  bar-rooms.  The  recorders  are  not 
responsible,  except  to  "Judge  Lynch'';  and  he  only  interferes  when  his 
friends  are  wronged.  For  the  Eastern  or  foreign  capitalist  there  is  too 
frequently  neither  security  nor  justice. 

Again,  and  above  all,  the  conditions  on  which  a  possessory  claim  is 
held  ought  not  to  be  left  entirely  to  the  inhabitants  of  a  mining  district 
The  proposition  is  laughable  when  one  considers  what  it  involves.  The 
individuals  who  claim  something  that  belongs  to  the  people  of  the 
United  States  are  to  fix  the  conditions  on  which  the  United  States  shall 
recognize  their  claim !  No  wonder  that  the  local  regulations  of  new  dis- 
tricts are  so  drawn  as  to  favor  the  worst  kind  of  speculation — specula- 
tion without  capital.  Thousands  of  feet  of  mining  claims  are  seized  and 
held  for  sale,  without  being  worked,  and  honest  industry  is  thus  stran- 
gled in  its  cra<lle. 

I  hold  that  the  mineral  deposits  on  the  public  lands  are  the  property 
of  all  the  people  of  this  country;  that  the  people,  with  wise  liberality, 
have  declared  them  free  to  the  miner;  and  that  any  man  who  claims  to 
own  a  mine  which  he  has  not  bought  and  is  not  working,  is  interfering 
with  that  freedom  of  mining  which  the  people  have  decreed. 

Many  districts  are  now  languishing,  with  paralyzed  industry,  because 
all  the  ground  has  been  covered  with  wild-cat  locations,  so  that,  if  any 
one  opens  a  mine,  and  by  good  luck  and  hard  work  makes  it  pay  a 
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profit,  some  claimant  is  sure  to  start  np,  with  documents  and  witnesses, 
to  show  that  the  present  "  Golconda^  is  the  same  as  the  ancient "  Mary 
Ann,"  which  he  located  once  on  a  time  and  tben  abandoned,  or  which 
he  bought  from  the  original  locator  and  abandoner,  when  the  latter  was 
"  dead  broke,"  and  wanted  to  get  to  the  States.  This  bill,  if  it  becomes 
a  law,  will  put  an  end  to  such  mockery  of  mining  within  a  year  from  its 
passage.  It  is  not,  indeed,  to  be  expected  that  much  actual  development 
would  be  accomplished  directly  by  requiring  twenty-five  dollars'  worth 
of  work  every  year  on  a  claim ;  but  it  would  no  longer  be  possible  for 
speculative  but  impecunious  individuals  to  hold  thousands  of ''  feef^  of 
mining  property,  without  doing  any  work  upon  them.  The  door  would 
be  opened  to  honest  industry,  and  slammed  in  the  face  of  greedy  idle- 
ness and  fraud. 

But  it  will  be  said  that  many  of  our  mining  districts  have  properly 
regulated  these  matters  already,  providing  for  due  safety  of  titles,  and 
requiring  a  certain  amount  of  work  to  maintain  the  ownership  of  claims. 
This  is  true ;  and  it  is  but  right  that  all  the  districts  vShall  be  forced  to  do 
what  these  have  done.  The  citizens  of  the  United  States  or  the  capi- 
talists of  Europe,  investing  money  in  our  mines,  should  be  as  much 
protected  in  one  county  or  district  as  in  another^  What  do  they  know 
of  the  differences  of  local  regulations,  which  do  not  exist  in  any  law- 
book or  official  record  whatever,  and  which  may  be  changed  at  any  time 
by  a  mass-meeting  of  interested  parties  ? 

But  it  may  be  said,  further,  that  no  universal  rule  could  be  devised 
to  cover  the  points  named.  This  I  doubt.  If  it  is  true  at  all,  it  is  true 
with  regard  to  the  amount  of  work  required  to  hold  a  claim.  The 
amount  which  would  seem  reasonable  in  one  district  might,  it  is  said, 
prove  burdensome  in  another.  I  think  the  amount  need  be  little  more 
than  nominal;  and  the  alternative  of  paying  a  small  sum  in  lieu  of  the 
work  would  relieve  the  case  from  possible  hardship.  It  is  not  the 
amount  of  work  or  money;  it  is  the  vigorous  requirement  of  something^ 
that  I  consider  neccvssary.  Let  the  United  States  at  least  declare  that 
a  claim  is  forfeited  by  total  abandonment  for  one  year.  This  was 
declared,  some  two  or  three  years  ago,  on  grounds  of  common  sense  and 
public  policy,  by  Judge  Beatty,  at  Austin,  ISTevada;  and  that  decision 
seemed  to  me  profoundly  wise  and  immensely  important.  But  the 
Supreme  Court  of  Nevada  has  since  reversed  it;  and  the  rights  of  the 
United  States  and  of  enterprising  industry  are  again  at  the  mercy  of 
blackmailers,  quartz  pirates,  and  wild-cat  operators. 

By  Senator  Stewart's  bill,  the  mining  lands  would  be  put,  so  far  as 
the  nature  of  the  case  permits,  in  the  same  category  as  the  agricultural 
lands  of  the  public  domain.  The  Government  says  to  both  farmer  and 
miner :  "Occupy  and  use,  and  you  may  possess."  But  the  miner,  in  con- 
sideration of  the  peculiar  risk  and  hardship  of  his  undertaking,  is  the 
more  favored  of  the  two.  No  limit  is  set  to  the  amount  he  may  occupy, 
use,  and  either  hold  in  perpetual  possessory  title,  or  acquired  as  the 
privileged  purchaser  at  a  fixed,  low  price.  It  is  only  demanded  of  him 
that  he  shall  declare  his  claims  distinctly,  not  take  so  much  in  any  one 
place  as  to  exclude  others  entirely,  and  not  defeat  the  object  of  all  the 
mining  laws  by  abandoning  his  work  while  still  claiming  the  exclusive 
privileges  attendant  upon  bona-fide  work,  and  upon  nothing  else.  With 
the  liberal  grants  made  to  him,  he  ought  to  be  satisfied.  If  he  is  really 
a  miner,  he  will  be  satisfied.  If  he  is  merely  a  broken-down  speculator, 
who  calls  himself  a  miner,  but  whose  real  business  is  to  locate,  or  buy, 
hold,  "  stock,"  and  sell,  paper  mines,  he  will  probably  grumble,  because 
under  this  law  his  profits  may  be  curtailed. 


502      MINING    STATISTICS    WEST   OF    THE    ROCKY    MOUNTAINS. 

Doubtless  some  minor  points  in  the  bill  would  be  found  to  require  mod- 
ification to  insure  its  smooth  working.  Those  may  be  left  to  the  indica- 
tions of  future  experience.  In  its  main  features  it  is  an  eminently  wise 
and  salutary  measure.*  Senator  Stewart  has  displayed  both  courage  and 
judgment  in  its  preparation,  and  has  given  new  proof  of  intelligent, 
earnest  devotion  to  the  true  interests  of  the  mining  industry. 

•  Siuco  tlie  above  remarks  were  writUm  this  bill  has  failed,  for  want  of  time,  in  ilie 
Forty-first  Cougress,  and  has  been  introduced  anew  in  the  Forty-second.  I  trust  it 
may  receive  prompt  and  favorable  action.  The  evils  which  it  is  calculate*!  to  remove 
are  the  most  j)ernicious  of  all  which  beset  the  business  of  mining  .west  of  the  Missouri 
Riv«r. 
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CHAPTER   XIX. 

THE  GEOGRAPHICAL  DISTRIBUTION  OF  MINING  DISTRICTS. 

Professor  W.  P.  Blake,  iu  a  uote  to  his  Catalogue  of  California 
]Miiierals,  pointed  out  tbat  the  mining  districts  of  the  Pacific  slope  are 
arranged  in  parallel  zones,  following  the  prevailing  direction  of  the 
mountain  ranges.  This  interesting  generalization  has  been  more  fuU}^ 
illustrated  and  connected  with  the  geological  history  of  the  country  by 
Mr.  Clarence  King,  who  sums  up  the  observed  i)henomena  as  follows: 

The  Pacific  coawt  ranges  upon  the  west  carry  qnicknilver,  tin,  and  chromic  iron 
The  next  belt  is  that  of  the  Sierra  Nevada  and  Oregon  Cascades,  which,  upon  their  west 
slope,  bear  two  zones,  a  foot-hill  chain  of  copper  mines,  and  a  middle  line  of  gold 
deposits.  These  gold  veins  and  the  resultant  jdacer  mines  extend  far  into  Alaska, 
characterized  by  the  occurrence  of  gold  in  quartz,  by  a  small  amount  of  that  metal 
which  is  entangled  in  iron  sulphurets,  and  by  occupying  splits  in  the  upturned  meta- 
morphic  strata  of  the  Jurassic  age.  Lying  to  the  east  ol  this  zone,  along  the  east  base 
of  the  Sierras,  and  stretching  southward  into  Mexico,  is  a  chain  of  silver  mines,  con- 
taining comparatively  little  base  metal,  and  frequently  included  in  volcanic  rocks. 
Through  Middle  Mexico,  Arizona,  Middle  Nevada,  and  Central  Idaho  is  another  line  of 
silver  mines,  mineralized  with  complicateil  association  of  the  base  metals,  and  more 
often  occurring  in  older  rocks.  Through  New  Mexico,  Ut4ih,  and  Western  Montana  lies 
another  zone  of  argentiferous  galena  lodes.  To  the  east,  again,  the  New  Mexico, 
Colorado,  Wyoming,  and  Montana  gold  belt  is  an  extremely  well-defined  and  con- 
tinuous chain  of  deposits. 

These  seven  longitudinal  zones  or  chains  of  mineral  deposits  must  not, 
in  my  opinion,  be  held  to  constitute  a  complete  clasvsification.  The  belts 
of  the  Coast  Range  and  the  west  vslope  of  the  Sierra  are  well-defined,  both 
geologically  and  topographically;  but  it  is  not  so  easy  to  separate  into 
distinct  groups  the  occurrences  of  gold  and  silver  east  of  the  Sierra.  For 
instance,  the  gold  of  Eastern  Oregon,  Idaho,  and  Western  Montana,  to- 
gether with  such  occurrences  in  Nevada  as*  those  of  the  Silver  Peak  and 
New  Pass  districts,  and  numerous  instances  of  sporadic  occurrence  of 
l)articular  ores  of  silver  or  argentiferous  base  metals,  cannot  be  brought 
within  the  classification  above  given.  Either  more  zones  must  be  recog- 
nized, or  a  greater  mineralogical  variety  must  be  acknowledged  in  those 
already  laid  down.  The  latteralternative  is,  I  think,  the  more  reasonable. 
According  to  the  principles  set  forth  in  a  discussion  of  mineral  deposits 
in  my  last  report,  it  appears  evident  that  the  agenfcies  which  affect  the 
general  constitution  of  geological  formations  are  fiir  wider  in  their  ope- 
ration than  those  which  cause  the  formation  of  fissures ;  and  that  the 
causes  influencing  the  filling  of  fissures  are  still  more  local  in  their 
lieculiarities  than  those  which  form  the  fissures  themselves.  Thus,  of 
the  area  covered  by  rocks  of  a  given  epoch,  more  or  less  uniform  in 
lithological  character,  only  a  small  portion  may  have  been  exposed  to 
conditions  allowing  deposits  of  useful  minerals,  even  when  such  deposits 
are  contemporaneous,  as  in  the  case  of  coal.  Still  more  limited  is  the 
field  for  the  formation  of  fissures;  but  it  must  be  freely  confessed  that 
in  the  case  before  us,  the  corrugation  of  half  the  continent  into  parallel 
mountain  ranges  offers  good  grounds  for  the  expectation  of  vast  longi- 
tudinal systems  of  fissures.  When  we  come  to  consider  the  filling  of 
these  fissures,  however,  it  is  evident  that  the  mineralogical  character  of 
the  vein-material  must  vary,  to  some  extent,  as  to  the  gangue,  but  to  a 
still  greater  extent  as  to  the  nature  of  the  ores.  Even  single  mines,  in 
the  course  of  extensive  exploitation,  have  produced  ores  differing  as 
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widely  as  do  those  of  the  different  zones  enumerated  by  Mr.  King, 
am,  in  fact,  strongly  inclined  to  consider  freedom  from  base  metals,  for 
instance,  a  peculiarity  due  in  many  cases  to  secondary  processes,  and 
not  to  be  relied  upon  as  characteristic  for  single  veins  even,  to  say 
nothing  of  whole  groups,  districts,  and  continental  zones. 

Nevertheless,  the  generalizations  of  Professor  Blake  and  Mr.  King  on 
this  subject  are  highly  interesting  and  valuable.  The  criticism  here 
made  is  not  in  opposition  to  their  views  so  much  as  in  qualificatiou  of  a 
possible  rash  application  on  the  part  of  the  general  public.  The  zonal 
parallelism  does  exist,  though  in  a  somewhat  irregular  way  ;  and  it  is 
clearly  referable,  as  these  writers  have  shown,  to  the  structural  features 
of  the  country,  the  leading  feature  of  which  is  the  longitudinal  trend  of 
the  mountain  ranges. 

Subordinate  to  this  trend  (or,  more  strictly,  resulting  from  the  same 
causes  as  produced  it)  appear  the  predominant  longitudinal  strike  of  the 
great  outcrops  of  sedimentary  rocks,  the  longitudinal  axes  of  granite 
outbursts,  and,  finally,  the  longitudinal  vents  of  lava  overflows  and  the 
arrangement  of  volcanoes  in  similar  lines.  It  is  evident  that  in  crossing 
the  country  from  east  to  west  we  traverse  a  series  of  different  formations, 
while,  by  following  routes  parallel  with  the  main  mountain  ranges,  we 
travel  upon  the  continuous  outcrops  of  the  same  general  age. 

Mr.  King  distinguishes  in  the  history  of  the  entire  Cordillera  two 
periods  of  disturbance  which  have  been  accompanied  by  the  rending  of 
mountain  chains  and  the  ejection  of  igneous  rocks.  Such  periods  would 
aftbrd  the  conditions  of  solfataric  action,  thermal  springs,  and  the  gen- 
eration of  acid  gases  and  metallic  sublimates  and  solutions,  and  thus 
favor  the  formation  of  metalliferous  deposits.  The  first  of  these  periods, 
he  says,  culminated  in  the  Jurassic,  produced  over  the  entire  system  a 
profound  disturbance,  and  is,  in  all  probability',  the  dating  ixifnt  of  a 
large  class  of  lodes.  To  the  second,  or  tertiary  period,  he  assigns  the 
mineral  veins  which  traverse  the  early  volcanic  rocks. 

The  expression  "culminated  in  the  Jurassic,"  merely  refers,  no  doubt, 
to  the  fact  that  the  cretaceous  strata  of  California  rei>ose  unconformably 
upon  the  upturned  and  metamorphosed  Jurassic  slates,  having  been 
themselves  neither  tilted  nor  highly  metamorphosed.  Perhaps  it  is  well 
to  remember,  however,  that  the  cretaceous  is  a  weak  point  in  the  Cali- 
fornia series,  at  least, as  determined  by  leading  fossils;  and  perhaps  the 
results  of  more  complete  stratigraphical  surveys  will  indicate  that  there 
are  gaps  of  no  little  significance,  dynamically  and  chronologically,  in 
this  part  of  the  geological  record.  At  all  events,  the  period  of  the  folding 
of  the  Sierra  Nevada  (presumably  that  of  the  formation  of  many  metal- 
liferous deposits)  was  in  some  sense  post-Jurassic,  rather  than  Jurassic; 
and  probably  this  is  the  meaning  of  Mr.  King,  who  speaks  of  it  in  an- 
other passage  as  "  late  Jurassic." 

The  lodes  which  are  referred  to  this  period  are  of  two  types :  tirst,  thosf 
wholly  inclosed  in  the  granites,  the  outburst  of  which  accompanied  the 
upheaval  of  the  earlier  stratified  group,  or  in  the  metamorphosed  Jurassic 
and  sub-Jurassic  strata ;  secondly,  those  which  occupy  planes  of  strati- 
fication or  jointure,  thus  following  in  general  the  dip  and  strike  of  the 
country  rock,  while  they  present  in  other  respects  the  indications  of  fis- 
sure veins.  The  veins  of  the  Keese  River  granite  are  examples  of  the 
first  type;  many  gold  veins  of  California,  the  Humboldt  mines,  etc.,  are 
given  as  illustrations  of  the  second.  The  White  Pine  district,  the  min- 
eral deposits  of  which  are  said  to  be  inclosed  conformably  between  strata 
of  Devonian  limestone,  is  declared  to  be  "a  prominent  example  of  the 
groups  comprised  wholly  within  the  ancient  rocks." 
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We  have  hitherto  supposed  the  strata  immediately  overlying  the  argen- 
tiferous limestone  at  White  Pine  to  be  deep-water  Carboniferous ;  but 
their  Devonian  character  seems  to  be  demonstrated  in  the  geological 
chapter  on  that  subject  by  Mr.  Arnold  Hague,  quoted  elsewhere  in  this 
volume.  More  practically  important  is  the  assignment  of  these  deposits 
to  the  earlier  period  of  geological  disturbance.  Mr.  King  appears  here 
to  include  in  one  group  all  the  White  Pine  deposits,  the  "  Base  Range  ^ 
as  well  as  ^'Treasury  Hill ;  ^  yet  the  striking  distinction  in  mineralogical 
character  is  worthy  of  regard.  The  deposits  of  Treasure  Hill  are  nota- 
bly free  from  base  metals;  and  it  seems  to  me  that  in  their  present  form 
they  must  be  due  to  a  secondary  action,  which  has  concentrated  and 
recombined  the  metallic  elements  of  older  deposits.  It  should  be  added, 
however,  that  although  the  chlorides  of  Treasure  Hill  are  as  pure  as 
those  of  Lander  Hill,  they  do  not  appear,  like  the  latter,  to  yield  in  depth 
to.  such  silver  ores  as  characterize  the  fissure- veins  of  Reese  River  dis- 
trict— ruby  silver,  for  instance.  Nor  are  they  fissurC'Veins,  so  far  as  we 
can  now  decide. 

To  the  Tertiary  period  of  orographical  disturbance  are  referred  the 
volcanic  overflows  and  the  veins  wholly  or  partly  inclosed  in  volcanic 
rocks.  Under  this  head  Mr.  King  classes  many  important  veins  of 
Mexico,  several  of  those  which  border  the  Colorado  River,  in  the  United 
States,  and,  in  general,  that  zone  which  lies  along  the  eastern  base  of 
the  Sierra  Xevada.  The  Comstock  lode  is  adduced  as  the  most  promi- 
nent example  of  this  type,  and  the  Owyhee  district  in  Idaho  is  also 
referred  to  it,  because,  although  in  granite,  it  presents  a  series  of  vol- 
canic dikes  which  appear  to  prove,  by  the  manner  of  their  intersections 
with  the  quartz  lodes,  that  the  latter  are  of  Tertiary  origin.  It  will  be 
seen  that  although  the  extent  and  number  of  the  deposits  of  this  class 
are  inferior  to  those  of  the  earlier  period,  they  include  some  of  the  most 
brilliant  instances  in  the  history  of  mining.  As  Mr.  King,  however, 
points  out,  many  of  the  veins  which  are  wholly  inclosed  in  the  older 
rocks  may  nevertheless  be  due  to  this  later  period  of  disturbance.  Nor 
does  he  ignore  the  bearing  of  this  thought  on  his  determination  of  the 
earlier  jieriod  as  Jurassic.  He  confesses  that  in  more  recent  strata, 
formed  from  debris  of  Jurassic  rocks,  ore-bearing  pebbles  have  not  been 
found ;  but  he  regards  this  fact  as  a  piece  of  negative  evidence  merely^^ 

The  distribution  of  mineral  deposits  east  of  the  Rocky  Mountains 
follows  somewhat  different  laws.  Here  we  have  but  one  longitudinal 
range — that  of  the  Alleghanies,  which  is  accompanied  by  a  gold-bearing 
zone  of  irregular  extent  and  value.  In  the  Southern  States  the  strata 
flanking  this  range  present  a  remarkable  variety  of  mineral  deposits. 
On  the  eastern  slope  of  the  Rocky  Mountains,  again,  occurs  what  may 
perhaps  be  denominated  a  zone  or  longitudinal  series  of  coal-fields^ 
But  between  these  mountain  boundaries  the  geological  formations  of 
the  country  cluster,  as  it  were,  around  centers  or  basins.  We  have 
such  a  group  in  Michigan,  another  in  the  Middle  States,  and  a  third  in 
the  Southwest.  ^ 

The  deposits  of  the  different  metals,  ores,  and  useful  minerals,  in  Ihe 
country  east  of  the  Rocky  Mountains,  vary  widely  in  age.  The  ores  of 
gold,  copper,  and  iron,  in  the  pre-Silurian  schivsts  of  the  South :  the 
galena  and  cobalt  ores  of  the  Southwest,  and  the  copper  ores  of  Lake 
Superior,  in  the  lower  Silurian  rocks;  the  argillaceous  iron  ores  of 
New  York,  and  other  States  west  of  New  York,  in  the  Upper  Silurian, 
and  the  salines  of  the  same  group;  the  bitumen,  salt,  coal  and  iron  ores^ 
of  the  Sub-carboniferous;  the  coal  and  iron  of  the  Carboniferous; 
the  coal,  copper,  and  barytes  of  the  Triassic ;  the  lignites  of  the  Cre- 
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taceoiis,  and  the  fossil  pliospliates  of  the  Tertiary  period,  are  instances 
which  may  serve  to  show  how  threat  is  this  variety.  It  is  not  within 
the  province  of  this  report  to  discuss  the  mineral  deposits  of  the 
Mississippi  Basin,  the  Appalachian  Chain,  or  the  Atlantic  Coast.  1 
shall  cont^^nt  myself  with  brief  mention  of  two  points.  The  first  is  the 
greater  relative  age  of  the  metalliferous  deposits  as  compared  with  tbast^ 
of  tlie  inland  basin  and  the  Pacific  slope.  On  this  side  the  i>eriod  of 
greatest  activity  in  such  formations  was  over  before  it  began  in  the 
West.  The  great  gold  and  silver  deposits  beyond  the  Rocky  Mountains 
appear  to  be  i)OSt-Devonian,  post-Jurassic,  and  even  Tertiary  in  their 
origin.  The  vast  volcanic  activity  which  affected  so  wide  an  area  in 
California,  Oregon,  Washington,  Idaho,  and  Nevada,  is  not  represented 
in  the  East. 

The  other  point  is  the  peculiar  relative  position  of  our  coal  antl  iron 
depOvSits.  This  was  eloquently  described  by  Mr.  Abrani  Hewitt,  Unite<l 
States  Commissioner  to  the  Paris  Exposition,  in  his  admirable  review 
of  the  iron  and  steel  industry  of  the  world.  I  cannot  do  better  than 
quote  his  forcible  words: 

The  position  of  the  Coal-Me«asures  of  the  Uiiite^l  States  suggests  the  idea  of  a  gigantir 
bowl  fiHed  with  treasure,  the  outer  rim  of  which  skirts  along  the  Atlantic  to  the  (iulf 
of  Mexico,  and  thence,  returning  by  the  plains  which  lie  at  the  easteru  base  of  thr 
Rocky  Mountains,  passes  by  the  great  lakes  to  the  place  of  beginning,  on  the  liorders  j 
of  Pennsylvania  and  New  York.  The  rim  of  the  basin  is  filled  with  exhan.stle^s  store* 
of  iron  ore  of  every  variety,  and  of  the  best  quality.  In  seeking  the  natural  chauiifl? 
of  water  communication,  whether  on  the  north,  east,  south,  or  west,  the  coal  must  cut  thi* 
metalliferous  rim;  and,  in  its  turn,  the  iron  ore  may  he  carried  back  to  the  coal,  to  W 
used  in  conjunction  with  the  carboniferous  ores,  which  are  quite  as  abundant  in  the 
United  States  as  they  are  in  England,  but  hitherto  have  been  left  unwrou«;ht,  in  c*>d- 
sequence  of  the  cheaper  rate  of  ])rocuring  the  richer  ores  from  the  rim  of  the  l»asia. 
Along  the  Atlantic  sl(»pe,  in  the  highland  range,  from  the  borders  of  the  Hudson  Rivtr 
to  the  State  of  Georgia,  a  distance  of  one  tliousand  miles,  is  found  the  proat  luagiictK 
range,  traversing  seven  entire  States  in  itjj  length  and  course.  Parallel  with  thiv-v  in 
the  great  limestone  valley  which  lies  along  the  margin  of  the  coal-tield,  are  the  browB 
hematites,  in  such  quantities  at  some  points,  especially  in  Virginia,  Tennt^sjiee,  aud 
Alabama,  as  to  fairly  stagger  the  imagination.  And,  finally,  in  the  coal  basin  is  a 
stratum  of  r5d  fossiliferous  ore,  beginning  in  a  comparatively  thin  84*am  in  the  Stat* 
of  New  York,  and  terminating  in  the  State  of  Alabama  in  a  bed  15  feet  in  thickut^s. 
over  which  the  horseman  may  nde  for  more  than  one  hundred  mile^.  Beneath  this  beil. 
but  still  above  water-level,  are  to  be  found  the  coal-seams,  exposed  upon  mountain  si«lf*. 
whose  flanks  are  covered  with  magnificent  timber,  available  either  for  mining;  i»uriK*s»> 
or  the  manufacture  of  charcoal  iron.  Passing  westward,  in  Arkansas  and  Missouri,  i* 
reached  that  wonderful  range  of  red  oxide  of  iron,  which,  in  mountains  risin;^^  hundrni^ 
of  feet  al>ove  the  surface,  or  in  beds  beneath  the  soil,  culminates  at  Lake  Sujierior  io 
deposits  of  ore  which  excite  the  wonder  of  all  beholders;  and  returning  thenct*  to  tlh* 
Atlantic  slope,  in  the  Adirondacks  of  ^'ew  York,  is  a  vast,  undeveloped  region,  wattrnl 
by  rivers  whose  beds  are  of  iron,  and  traversed  by  mountains  whose  fouiKlatious  art 
laid  upon  the  same  material.  In  and  among  the  coal-beds  themselves  are  foond 
scattered  dcx»osits  of  hematite  and  fossdiferous  ores,  which,  by  their  proximity  to  the 
coal,  have  inaugurated  the  iron  industry  of  our  day.  Upon  these  vast  treasures  thr 
world  may  draw  for  its  supply  for  centuries  to  come;  and  with  these  the  inquirer  mav 
rest  contented,  without  further  question— for  all  the  coal  of  the  rest  ot  the  world  niigtit 
be  deposited  within  this  iron  rim,  and  its  stpiare  miles  would  not  occupy  oue-«|uart«^ 
of  die  coal  area  of  the  United  States. 

This  vivid  description  rests  upon  a  geographical  rather  than  a  geolog 
ical  grouping.  But  it  is  none  the  less  intimately  connected  with  the 
underlying  geological  facts.  Its  strongest  ajiplication  is,  however, 
economical.  If  any  material  thing  may  stand  as  the  tyi)e  of  force,  it  is 
coal,  the  deposits  of  which  may  well  be  called  vast  storehouses  of  power— 
the  product  of  solar  activity  through  uncounted  years — laid  up  for  the 
use  of  man ;  and  iron,  on  the  other  hand,  may  symbolize  theinert,  dead  ma^ 
ter,  awaiting  the  touch  of  power  to  wake  it  into  efficient  life.  These  are 
prime  elements  in  our  universe  of  industry.    Take  them  awav  and  our 
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I      present  civilization  is  annikilated.    Put  tbeni  together  iu  the  band  of 
an  intelligent  and  mighty  nation,  and  that  nation  could  recall  the  world 
from  the  chaos  of  barbarism.    But  they  need  each  other,  and  it  is  in  the 
I     wonderful  combination  of  both,  as  well  as  the  exhaustless  abundance  of 
[     each,  that  America  finds  sure  promise  of  enduring  power. 
I         Thus  East  and  West  bear  witness  of  our  great  inheritance  of  natural 
I     wealth.    Every  period  of  geological  change  has  been  laid  under  contri- 
i     bution  to  endow  with  rich  legacies  some  portion  of  our  land.    Our  terri- 
I     tory  epitomizes  the  processes  of  all  time,  and  their  useful  results  to  man. 
1     Divided,  yet  in  a  stronger  sense  united,  by  mountain  cbains  and  mighty 
}     rivers,  our  diversified  mineral  resources  may  figuratively  represent,  as  I 
I     firmly  believe  they  will  literally  help  to  secure  and  maintain  our  charac- 
teristic national  life,  a  vast  community  of  communities,  incapable  alike 
I     of  dissolution  and  of  centralization ;  one,  by  mutual  needs  and  attections, 
as  the  continent  is  one ;  many,  by  multiform  industries  and  forms  of  life, 
as  the  members  of  the  continent  are  many. 
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chaptp:r  XX. 

THE  ORIGIN  OF  GOLD  NUGGETS  AND  GOLD  DUST. 

The  following:  article,  from  tbe  pen  of  Mr.  Andrew  Murray,  F.  L.  S« 
which  appeared  in  1870  in  the  London  Scientific  OpinioD,  corroborates 
forcibly  the  suggestions  and  opinions  advanced  in  my  last  report  (cliaj^ 
ter  Ixi,  page  449)  upon  the  same  subject.  It  is  to  be  hoped  that  a  by 
pothesis  so  highly  probable  as  that  of  the  solution,  precipitation,  and 
aggregation  of  gold  in  placers  may  be  subjected  to  tbe  test  of  careful 
experiments  and  comparisons: 

The  origin  of  ^old  nuggets  and  gold  dust  is  not  so  simple  or  clear  as  at  first  sigbt  it 
appears  to  be.  The  natural  explanation  of  the  production  of  gold  dust  is,  that  it  is  xhf 
golden  portion  of  the  debris  of  rocks,  which  have  originally  had  gold  dissemiuatrti 
through  them.  As  the  wear  and  tear  of  ages  has  crumbled  into  dust  tuountainsi  >c> 
composed,  part  of  the  dust  becomes  sand,  or  quartz,  or  whatever  else  the  basis  of  tbf 
rock  may  be,  and  the  other  part  is  the  liberated  gold,  from  which  the  quartz  has  Ix^n 
rubbed  away;  and  if  we  accept  this  as  the  explanation  of  the  production  of  gold  dn*r, 
the  same  hypothesis  should  explain  that  ot'  gold  nuggets,  which  are  found  a8sociat<^i 
with  it.  But  there  are  various  circumstances  which  it  is  difficult  to  reconcile  with 
this  theory.  One  of  these  is  the  occurrence  in  the  drift  of  nuggets  of  a  larger  size  and 
less  intermixed  with  foreign  substances  than  have  yet  been  discovered  in  any  quam 
reef;  as  most  people  are  aware,  the  gold  in  reefs  is  usually  disseminated  in  particlr^ 
and  strings  through  the  quartz-veins  or  rock,  instead  of  lying  in  pockets  or  raassi*^ 
Another  still  more  remarkable  fact,  applicable  both  to  gold  dust  and  gold  nuggets,  is 
that  alluvial  gold  is  generally  of  a  higher  standard  than  that  obtained  li*oin  the  ret-K 
It  is  needless  to  say  that  if  it  is  merely  the  gold  washed  or  crumbled  out  of  tlie^^  reefe. 
it  ought  to  be  of  identically  the  same  standard  and  quality.  Another  objection  t<»  iht 
dust  being  merely  the  degraded  particles  released  from  the  rock,  is  the  size  of  the  par- 
ticles— not  nuggets,  but  particles  of  dust..  Gold  being  so  much  softer  than  quartz,  iti» 
particles,  after  being  subjected  to  the  same  degree  of  attrition,  ought  to  be  vastly 
smaller.  Although  of  greater  toughness  than  quartz,  and  possessed  of  ductility  an«i 
tenacity,  which  quartz  wholly  wants,  it  is  very  soft,  and,  under  the  influence  of  tb« 
attrition  from  running  water  and  its  accompaniments,  ought  to  be  pounded  and  torn 
into  the  nunutest  fragments  ;  but  this  is  not  so.  There  is,  moreover,  a  marked  differ- 
ence in  the  appearance  of  the  gold  dust  from  different  drifts  in  ditt'erent  countries.  Id 
some  it  is  like  dust  or  sand,  in  others  it  is  like  scales.  If  subjected  to  tbe  same  intlu- 
euces  in  all,  there  seems  no  reason  why  the  same  shape  should  not  obtain  in  all  easels 

These  peculiarities  would  suggest  tliat  some  other  influence  than  mere  degradation 
of  gold-charged  rocks  has  been  the  agent  in  producing  gold  dust ;  but  in  any  aud 
every  view,  we  think  it  cannot  be  disputed  that  degradation  must  bave  had  'sonw 
share  in  the  work.  It  is  plain  that  if  a  gold-charged  rock  is  reduced  to  gravel,  sand, 
or  powder,  particles  of  gold,  of  some  size  or  other,  or  gold  in  some  shape  or  other,  niuM 
form  part  of  the  debris.  These  gold  remnants  should  be  found  in  greater  quantity, 
and  in  greater  size,  the  nearer  they  lie  to  the  source  from  which  they  were  drawn,  aiid 
this  we  believe  also  to  be  the  case.  The  general  similarity  between  gold-producing: 
districts,  by  which  a  Californian  miner  could  detect  a  likely  spot  for  ^oTd  in  Australia 
or  Kildonan,  probably  depends  rather  on  the  character  of  tlie  mountains  .out  of  which 
the  gold  has  come  tiian  on  the  mode  of  production  of  the  manufactured  dust,  if  we 
may  call  it  so.  We  imagine  that  the  truth  will  be  found  to  be  that  the  result  is  refer- 
able to  two  causes,  only  one  of  which  may  in  some  cases  have  been  present,  in  others, 
both.  The  first,  the  ordinary  process  of  degradation  and  grinding  the  rocks  to  frag- 
ments ;  the  other,  as  suggested  by  Mr.  Selwyn,  the  government  geologist  of  Victoria, 
that  gold  has  also  been  taken  up  in  solution  by  the  water  permeating  tne  gold-b<'ariug 
rocks,  and  that  in  passing  through  the  drift,  in  which  minute  particles  of  ^Id  lay,  it 
has,  irom  some  cause,  become  decomposed,  and  the  gold  held  in  solution  been  precipi- 
tated and  deposited  around  the  most  congenial  nuclvi  presented  to  it,  which  would  un- 
doubtedly generally  be  the  particles  or  pieces  of  reef-gold,  or  any  other  metallic  sub- 
stances for  which  it  had  an  affinity. 

We  find  an  interesting  paper  on  this  subject  in  the  Transactions  of  the  Royal  Soci- 
ety of  Victoria,  1867,  by  Mr.  C.  Wilkinson,  in  which  he  mentions  some  fact^  bearing  on 
the  subject.  It  appears  that  Mr.  Daintree,  formerly  of  the  geological  survey  of  Victo- 
ria, had  on  one  occasion  prepared  for  photographic  uses  a  solution  of  chloride  of  gold, 
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leaving  in  it  a  small  piece  of  metallic  gold  undissolved.  Accidentally^  some  extra 
ueous  substance,  supposed  to  be  a  piece  of  cork,  ha<l  fallen  into  the  solution,  decompos 
iiig  it,  and  causing  the  gold  to  precipitate,  which  made  a  deposit  in  the  metallic  state, 
as  in  the  electro-plating  process,  around  the  small  piece  of  undissolved  gold,  increas- 
ing it  in  size  to  two  or  three  times  its  original  dimensions.  Considering  this  accidental 
experiment  of  Mr.  Dain tree's  as  in  some  measure  supporting  Mr.  Selwyn's  theory,  Mr. 
Wilkinson  followed  it  up  by  a  few  simple  experiments  in  the  same  direction,  which  he 
details  in  his  paper.  In  his  experiments  a  small  chip  of  wood  was  generally  used  as 
the  decomposing  agent.  In  one  instance  he  used  a  piece  of  leather.  All  through  the 
wood  and  leather  gold  was  disseminated  in  fine  particles,  and,  when  cut  througb,  the 
characteristic  metallic  luster  was  highly  reflected.  From  various  experiments  it 
would  appear  that  organic  matter  is  the  necessary  chemical  agent  for  decomposing  a 
solution  of  the  chloride  of  gold  in  order  to  precipitate  the  gold  as  a  coherent  coating 
around  a  nucleus ;  and  that,  so  far  as  Mr.  Wilkinson  had  yet  tried,  iron,  copper,  and 
arsenical  pyrites,  galena,  antimony,  molybdenite,  blende,  wolfram,  and  metallic  gold 
constitute  essentially  favorable  nuclei  to  determine  this  chemical  reaction.  It  is  to  be 
observed,  too,  that  organic  substances,  such  as  fragments  of  wood,  roots  of  trees,  etc., 
occur  abundantly  in  the  gold  drifts  of  Australia.  If  water  holding  gold  in  solution 
circulates  through  the  rocKs  and  drifts,  all  the  conditions  necessary  for  the  production 
of  gold  dust  and  nuggets  by  deposit  are  present.  Does  the  water  so  circulating  now 
hold  gold  in  solution  ? 

One  would  think  it  would  not  be  difficult  for  a  chemist  in  Australia  or  California  to 
determine  the  fact  by  direct  experiment,  but  it  does  not  appear  that  it  has  ever  been 
tried.  Mr.  C.  Wilkinson,  however,  quotes  facts  which  lend  probability  to  the  view 
that  when  the  trial  is  made  the  question  will  be  solved  in  the  affirmative.  In  testing 
a  solid  mass  of  iron  pyrites  Mr.  Daintree  found  gold  throughout.  The  mass  retainea 
the  structure  of  a  tree  stem,  in  which  the  organic  structure  was  replaced  by  pyrites. 
It  ha<l  been  taken  from  the  Ballarat  drift,  and  the  same  experiment  was  repeated  by 
Mr.  Newbury,  the  geological  survey  analyst,  on  another  stem  taken  from  the  same 
drift,  with  a  like  result.  Gold  in  such  deposits  assumes  a  mammillary  fonn,  which  ap- 
pears analogous  to  that  presented  by  the  surface  of  nuggets — a  point  of  some  import- 
ance, for,  in  the  first  place,  it  is  a  question  whether  a  mammillary  surface  is  the  kind 
of  surface  that  would  be  produced  by  abrasion  and  attrition  ;  and,  in  the  next  place, 
abrasion  or  attrition  can  certainly  have  nothing  to  do  with  its  appearance  in  these 
golden  petrifactions.  We  cannot  avoid  attaching  the  greatest  imiwrtance  in  relation 
to  the  question  to  the  presence  of  gold  in  pyrites  that  has  been  formed  in  wood  imbed- 
ded in  auriferous  drifts.  The  gold  must  have  been  in  solution  when  so  deposited,  and 
everything  will  then  depend  on  the  age  of  the  so  petrified  wood.  If  contemporaneous 
with  the  drift,  the  question  is  answered.  Another  fact  to  the  same  efl:ect  is,  that  some- 
times gold  incloses  a  nucleus  of  brown  iron,  etc.  This  is  obviously  quite  inconsistent 
with  such  pieces  of  gold  having  been  abraded,  as  they  are  out  of  crumbling  rocks ; 
such  nucleated  pieces  of  gold  ai'e  never  found  in  reefs.  It  is  the  old  puzzle  of  a  reel  in 
a  bottle.  In  relation  to  tliis  we  may  remark  that  we  believe  that  nuggets  have  never 
been  found  in  the  gold-fields  of  Brazil.  We  have  the  authority  of  Mr.  Harding,  a  gen- 
tleman well  known  for  his  great  practical  knowledge  of  gold  mines  and  mining  in  that 
country,  that  he  never  met  with  nor  heard  of  a  nugget,  properly  so  called,  in  all  his 
many  yeara'  experience  in  the  gold  district  of  Brazil:  but,  on  the  other  hand, it  is  there 
almost  invariably  found  in  veins  in  connection  witn  or  in  the  vicinity  of  some  other 
metal,  generally  iron.  In  what  is  probably  the  most  prolific  mine  of  gold  that  has  ever 
been  known  in  the  whole  world,  that  of  San  Juan  del  Rey,  (the  value  of  which  was  not 
long  since  so  seriously  depreciated  by  the  accidental  destruction  by  fire  of  the  wooden 
ladders,  supports,  and  machinery,)  the  gold  is  found  in  a  matrix  of  porous  iron  or  ag- 
glutinated iron  sand,  called  Jacotinga,  which  consists  of  a  bed  or  vein  not  a  foot  in 
width,  but  so  incredibly  rich  that  on  one  occasion,  when  our  informant  was  on  a  visit 
to  the  manager,  there  was  brought  in  on  an  assiette,  as  a  sort  of  dessert  for  the  eyes 
after  dinner,  a  lump  of  gold  ore  that  had  been  extracted  that  day  from  the  mine.  It 
was  about  the  size  of  a  large  fowl ;  not  so  big  as  a  turkey,  but  bigger  than  a  duck.  It 
was  a  mass  of  Jacotinga  iron,  with  gold  all  mingled  and  streaked  through  it.  The 
gold,  when  afterward  extracted,  was  found  to  amount  to  30  pounds  weight.  On  the 
previous  day  the  amount  of  gold  obtained  from  the  Jacotinga  had  been  67  pounds,  and 
on  the  day  roUowing  130  pounds,  equal  in  value  to  about  £d,000.  We  only  mention  it 
as  a  corroborative  inntance  of  the  concurrent  presence  of  gold  and  iron.  Lastly,  as 
pointed  out  by  Mr.  Wilkinson,  it  must  be  admitted  that  the  fact  that  gold  may  be 
greatly  purified  by  dissolving  and  reprecipitating  it,  is  very  suggestive  of  the  gen- 
erally higher  standard  of  alluvial  over  reef  gold  being  due  to  a  similar  cause » 


' 
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CHAPTER   XXL 

TUE  BULLION  PRODUCT. 

The  difficulty  of  ascertaining  the  production  of  gold  and  silver  iuthi< 
country  is  peculiarly  great,  by  reason  of  the  lack  of  org^aiiized  meaD> 
and  the  extent  of  the  tield  through  which  our  mines  are  scattered,  a>  ; 
well  as  the  nature  of  the  industry  itself,  and  the  motives  which  influence  [ 
the  minds  of  those  engaged  in  it  to  withhold  from  publication  the  full 
and  true  account  of  its  results. 

When  I  entered  upon  my  duties  as  commissioner  of  mining  statistics 
I  gave  this  subject  careful  attention.  My  predecessor  had  presents 
estimates  of  bullion  production,  involving  confessedly  a  large  excess 
over  the  amount  actually'  accounted  for  by  the  statistics  of  either  ex- 
press shipments,  exports  and  coinage,  or  the  bullion  tax.  He  had  recom- 
mended the  collection  of  accurate  and  comi)rehensive  returns  through 
resident  agents  in  the  mining  States  and  Territories^ — a  system  which 
was  not  practicable  then,  and  has  not  been  practicable  since,  on  aoconnt 
of  the  limited  funds  appropriated  for  the  work.  So  far,  however,  as  cir- 
cumstances would  permit,  I  have  pursued  the  policy  of  obtaining  from 
experts  in  different  regions  estimates  of  such  portions  of  the  production 
as  were  not  covered  by  detailed  and  accurate  returns,  using",  moreover, 
my  own  judgment,  based  upon  extensive  annual  journeys  of  observa- 
tion, in  the  modification  of  such  estimates  as  I  had  reason  to  believe 
were  without  sufficient  foundation.  The  elements  entering  into  con- 
clusions of  this  character  are :  the  reports  of  production  from  single 
leading  mines;  the  express  shipments  of  bullion;  the  rates  charged  by 
express  companies ;  the  number  of  miners,  white  and  Chinese,  and  the 
respective  wages  paid;  the  number  and  capacity  of  stamps  running: 
the  cost  of  mining  and  reduction,  etc.  The  aggregate  product  o( 
bullion  thus  obtained  is  of  course  merely  a  rude  estimate.  It  has  never 
been  put  forward  as  anything  else,  and  I  do  not  feel  called  ni>oii  to 
defend  its  accuracy. 

As  I  committed  the  error  of  including  my  estimate  of  bullion  in  the 
introduction  to  my  report  of  last  year,  which  was  set  up  and  stereotyi)ed 
several  months  before  the  last  pages  went  to  press,  it  does  not  agree 
with  later  estimates  in  the  different  chapters  of  the  report.  Thus  Oregon 
and  Washington  are  credited  on  page  7  with  a  product  of  $4,000,0(W; 
on  page  205,  their  aggregate  production  is  stated  as  §3,000,000.  Again, 
Montana  is  credited  on  page  7  with  $12,000,000;  on  page  317  this  is 
corrected,  and  the  cause  of  the  error  explained,  while  the  product  is  cut 
down  to  $9,000,000,  on  the  strength  of  later  reports  as  to  the  effect  of 
drought  on  the  gulch  mines.* 

But  all  the  excess  of  gold  attributed  in  the  introduction  to  my  last 
report  to  Oregon,  and  more  than  a  million  of  the  excess  in  the  earlier 
estimate  for  Montana,  (made  in  September,  and  based  on  the  product  of 
the  fiscal  year,  without  foresight  of  the  excessive  drought,)  belonged 
properly  to  California.  For  I  have  never  been  able  to  get  direct  returns 
from  alltheminingdistrictsof  thatState.  Theattempts  which  have  been 
made  are  detailed  in  a  former  report ;  aiul  it  is  the  experience  of  all  who 

*I  (IrclanMl  (|>.  317)  tliut  s*J,(HiO,(KiO  .seemed  to  me  too  smuU  a  fi^ire.  The  surveyor 
ceiieral's  ofticial  estimate  tor  the  year  was  ?rIO.(Ki(»,OU(>.  My  investigations  tliis  year, 
however.  coiTolK)rate  the  correspoiulent  who  sent  me  the  smaller  estimate. 
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have  iiuderta ken  to  obtain  such  information  in  California  that  the  task  16 
well-nigh  an  impossibility.  The  San  Francisco  press,  noted  for  its  enter- 
prise in  statistical  matters,  contents  itself  with  presenting  annually  the 
receipts  of  the  express  companies,  the  coinage  at  the  mint,  and  the  ship- 
ment of  bars,  data  which  give,  within  a  certain  percentage,  the  amount  of 
the  precious  metals  received  at  San  Francisco.  I  have  usually  deducted 
from  this  aggregate  the  amounts  due  to  Arizona,  Nevada,  Oregon, 
Washington,  Idaho,  and  Montana,  (not  the  whole  product  of  all  these 
States  and  Territories,  but  the  portion  sent  to  San  Francisco,)  and  cred- 
ited California  with  the  rest.  That  this  gives  a  ftiirer  result  than  could 
be  obtained  by  a  direct  inquiry  may  be  seen  from  the  ill  success  of  the 
assistant  marshals  under  the  Census  Bureau,  the  aggregate  of  whose 
returns  of  gold  product  in  California,  submitted  to  me  in  January,  1871, 
was  between  $8,000,000  and  $9,000,000  for  the  whole  State,  and  for  the 
whole  of  the  year  ending  June  1,  1870. 

Following  the  plan  abov^e  mentioned,  I  obtained  for  California  the  sum 
of  $20,000,000,  which  agreed  with  my  own  observations  of  the  depressed 
condition  of  the  placer  mines  in  many  districts,  and  of  certain  other 
causes  operating  to  produce  local  diminution  of  product.  But  this 
estimate  was  too  low,  because  the  amounts  subtracted  for  Oregon  and 
Montana  were  too  high.  The  table  given  in  my  introductory  letter  last 
year  is  therefore  to  be  rejected,  as  contradicted  by  the  later  evidence  of 
the  body  of  the  report.  1  regret  that  attention  was  not  more  distinctly 
called  to  this  fact  in  the  appendix ;  but  the  truth  is,  that  I  did  not  keep 
in  mind,  as  the  voluminous  work  passed  through  the  i)ress,  the  whole  of 
those  parts  which  had  gone  beyond  my  reach ;  and  the  corrections  made 
upon  later  evidence,  in  the  chapters  on  Oregon,  Montana,  etc.,  were  in- 
troduced without  proper  regard  to  their  bejiring  ui>on  what  had  been 
said  hundreds  of  pages  before. 

If  the  estimate  of  bullion  product  for  18G9  had  been  the  last  instead 
of  the  first  thing  in  the  report,  it  would  have  been  conformed  to  these 
corrections.  I  can  now  onlv  introduce  the  corrected  table  as  my  esti- 
mate for  18G9 : 

California $22, 500, 000 

Nevada 14, 000, 000 

Oregon  and  Washington 3, 000, 000 

Idaho 7, 000, 000 

Montana 9, 000, 000 

Colorado  and  Wyoming 4, 000, 000 

New  Mexico 500,000 

Arizona 1, 000, 000 

All  other  sources 500, 000 

Total 61, 500, 000 


The  terra  '^  all  other  sources,^  which  I  have  retained  from  the  reports 
of  my  predecessor,  does  not  very  definitely  show  the  meaning  intended. 
This  item  includes  the  product  of  precious  metals  east  of  the  liocky 
Mountains,  and  also  a  small  margin  of  compensation  for  underestimates 
upon  single  States  or  Territories. 

The  following  is  my  estimate  of  the  product  of  1870 : 

California , $25, 000, 000 

Montana 9, 100, 000 

Idaho 6, 000, 000 

Utah 1, 300, 000 
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Arizona $800, 000 

Oregon  and  Washington 3, 000, 000 

Colorado 3, 675,  OOO 

Wyoming 100,000 

Nevada : 16, 000, 000 

New  Mexico 500,000 

Other  sources 525, 000 

Total , 06, 000,000 


All  the  above  items,  except  the  first  and  last,  are  based  upon  direct 
and  positive  evidence,  collected,  sifted,  and  weighed  with  my  best  caw 
and  judgment.  The  product  of  California  is  obtained,  a^  usual,  by  a 
series  of  deductions  from  the  receipts  of  bullion  at  San  Francisco.  I 
have  no  better  way,  since  it  would  be  absurd  to  accept  the  results  of 
direct  inquiries  in  that  State  as  covering  the  whole  product.  Such  a 
course  would  put  California  down  to  about  $9,000,000,  which  I  should  con- 
sider outrageously  unjust.    I  believe  that  my  estimate  is  nearly  correct 

These  results  are  obtained  without  reference  to  the  statistics  of  coin- 
age and  export,  and  largely  exceed  the  aggregate  of  those  two  items. 
According  to  some  writers,  however,  the  total  annual  product  of  bullion 
may  be  closely  approximated  by  merely  adding  together  the  coinage  of 
domestic  gold  and  silver  at  the  mint  and  its  branches,  (or  the  deposits 
for  coinage  less  the  amount  returned  to  depositors  in  bars,)  and  the  ex- 
ports of  bullion  of  native  production,  I  do  not  agree  with  this  view, 
and  I  shall  give  at  some  length  my  reasons  for  dissent.  These  may  be 
classed  under  two  general  heads :  first,  the  imperfection  of  the  data 
afforded  for  an  accurate  calculation  of  either  coinage  or  exportation : 
and  second,  the  inadequacy  of  the  method  itself.  I  need  scarcely  add, 
that  if  I  had  not  become  sincerely  convinced  on  these  points,  I  should 
certainly  have  saved  myself  much  independent  labor  and  research,  and 
adopted  the  comparatively  very  cheap  and  easy  system  of  studying  the 
mining  industry  and  its  results  by  means  of  mint  and  custoui-hoose 
reports. 

I  will  first  give  some  tables,  constructed  on  the  method  referred  to, 
and  show  their  deficiencies. 

The  following  figures  for  the  domestic  deposits  of  gold  and  silver  for  coin- 
age are  obtained  by  taking  from  table  C  (now  B)  the  reports  of  the  Director 
of  theMint,thedepositsatthePhiladelphiaand  San  Francisco  mints, and 
adding  the  amount  of  fine  bars  received  at  the  Mint  in  Philadelphia,  as 
shown  in  table  A,  It  would  be  easy  to  show  that  this  does  not  g^ve  an 
exact  result,  since  no  account  is  taken  of  the  fine  bars  produced  at 
Philadelphia,  nor  of  the  foreign  origin  of  a  portion  of  the  tine  bars  de- 
posited at  San  Francisco,  or  sent  from  New  York  to  Philadelphia,  nor 
of  the  native  origin  of  a  portion  of  the  jewelers'  bullion ;  but  it  is  the 
best  that  can  be  done  with  the  Mint  reports  as  they  are  at  present  made 
out.  The  amount  of  silver  bars  produced  at  San  Francisco  is  deducted 
from  the  reported  deposits  at  that  place,  and  for  1866  and  1870,  the 
amount  of  fine  silver  bars  sent  to  Philadelphia  evidently  iucluding  a 
large  portion  of  foreign  origin,  I  have  taken  instead  the  amount  pro- 
duced at  New  York,  as  involving  less  error. 

The  figures  of  the  exports  of  bullion  are  compiled  from  the  reports  of 
the  Bureau  of  Statistics  of  the  Treasury  Department : 
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Table  of  dame$tio  coinage  deponts  and  exporte  of  domesHc  bullion  for  the  fiscal  years  ending 

June  30,  1866,  1867, 1868,  1869,  and  1870. 


I860. 

1867. 

186& 

1869. 

1870. 

DoDoaits.  trold ...................... 

137,286,596 
20,  731,  473 

137.327.506 
13, 867, 641 

118, 392, 793 
23, 984, 021 

119,894,793 
13,584,407 

$19. 182. 649* 

BxDortfl.  irold ....................... 

15. 814. 108 

Total,  irold - 

48,  018, 069 

41, 195, 149 

42, 276,  814 

33, 479, 199 

34. 996. 757 

DcDosits.  silvcfr 

450,939 
10, 832, 849 

890,733 
15.853,530 

938,666 
12,865,237 

798,  331 
13, 573,  427 

1. 320. 615t 

SIxDorta.  silver 

11. 784. 864 

Totnl.  silver ...^r.... 

11,283,788 

16. 744, 263 

13,803,903 

li  371, 758 

13, 105. 479 

Total  depoaita,  gold  and  silver 

27,  737, 535 

28. 218, 241 

19, 231. 459 

20,693,123 

20,503,364 

Total  exports,  gold  and  silver 

31,  564, 322 

29. 721, 171 

36,  849. 258 

27, 157, 834 

27, 598. 972 

Grand  total,  gold  and  silver  depos- 
its aud  exiMirts ................ 

59, 301, 857 

57, 939, 412 

56, 080, 717 

47, 850, 957 

48,102,336 

*Ine1nding  deposits  at  Carson  City,  (iew  |66,  fine  bars  produced  there.)  A  deduction  has  been  made 
of  $1,274,458,  Japanese  gold,  receivea  as  domestic  at  the  Sun  Francisco  mint. 

t  The  sum  of  aomestic  deposits  at  Philadelphia,  San  Francisco,  Carson  City,  and  the  fine  bars  firom 
New  York.  The  table  on  page  43  of  the  Director's  report  for  1870  erroneously  omits  Carson  City.  I  am 
forced  to  assume  that  the  $707,400,  silver  bars  of  the  New  York  assay  office,  were  sent  to  Philadelphia 
for  coinage,  as  there  is  no  means  of  separating  the  small  amount  returned  to  depositors. 

The  Alta  California  of  February  17,  1871,  makes  the  following 
observations: 

The  tme  mode  of  getting  at  the  production  has  been  pointed  out,  and,  for  the  last 
six  years,  vfe  have  annuaUy  given  the  production  of  this  coast  as  received  at  San 
Francisco.  The  method  is  the  same  as  that  adopted  in  regard  to  the  cotton  crop  and 
other  great  staples.  It  is  bv  ascertaining  how  much  cotton  is  exported,  how  much 
burned  and  destroyed,  and  now  much  is  taken  by  the  manufacturers.  The  result  is 
taken  by  the  world  at  large  as  the  cotton  crop.  It  would  not  shake  confidence  in  the 
figures  if  some  statistical  neophyte  were  to  object  that  some  cotton  is  used  to  stuff  into 
people's  ears  when  they  have  the  earache,  and  is  therefore  not  thus  accounted  for.  So 
with  gold  and  silver.  The  world  knows  that  raw  bullion  is  of  no  use  to  the  producer ; 
it  must  be  turned  into  coin,  or  sold  as  bars.  In  either  case  the  whole  quantity  is 
practically  accounted  for — that  is,  all  the  gold  and  silver  which  affects  the  markets  of 
the  world  comes  to  light  in  this  manner.  The  production  of  the  metals  in  the  United 
States  has  been,  for  five  years,  as  expressed  in  the  following  table,  showing  the  net 
amount  of  domestic  gold  aud  silver  deposited  at  mint  and  turned  into  coin,  and  the 
amount  of  bars  of  gold  and  silver  exported  by  official  return : 


Year. 

Deposited  at  mint. 

Domestic  bars  exported. 

Gold. 

Silver. 

Gold. 

Silver. 

186C 

♦27, 095, 547  93 
27.  327,  502  00 
16,  712, 225  33 
19,  402, 064  30 
18,  927, 669  00 

$80,509  74 
474.  645  08 
649.  388  66 
300,  870  66 
644,803  17 

•20, 731, 473 
13,867,641 
23,  984, 021 
13.  584,  407 
15,  814, 108 

$10, 832,  849 
15, 853, 530 

12,  865, 147 

13,  573,  427 
11,  784,  864 

1867 

1868 

1869 

1870 

Vftar 

Production. 

Total. 

Gold. 

•    Silver. 

Gold  and  silver. 

1866 

147.  827, 030  93 
41, 195. 143  00 
40, 696, 246  33 
32. 986,  451  30 
34,  741,  777  00 

110,913,358  74 
16,  328, 175  08 
13,  514,  535  66 
13,  874,  297  66 
12,428,667  17 

158,  740, 379  67 
57,  523, 318  08 
54, 210,  781  99 
46,  860,  748  96 
47, 170,  444  17 

1867 

1868 

1869 

1870 

Average 

39,489,323  71 

13,  411, 806  86 

52, 901, 134  57 

H  Ex.  10- 
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There  are  two  leading  disturbing  elements  in  this  manner  of  getting  at  the  prodnction 
of  a  single  j'ear;  one  is  the  quantity  of  imported  gold  turned  into  refined  bars  and  de- 
posited at  mint,  and  there  received  as  domestic  gohl.  In  the  year  1870,  $1,274,456 
Japanese  gold  was  so  turned  in,  but  has  been  deducte*!  in  the  table.  The  other  element 
is  the  irregularity  of  the  export  of  bars.  If  all  the  bars  produced  in  one  year  were  ex- 
ported, and  only  tbose,  each  year's  return  would  give  each  year's  product.  This,  how- 
ever, is  not  the  case ;  as  thus,  in  1866,  there  commenced  at  the  New  York  assay  office  an 
operation  of  lending  public  money  to  certain  parties  on  unparted  bars,  which  caused 
tne  retention  of  those  bars  in  the  asst'iy  office,  and  their  omission  in  the  report  for 
coinage.  The  exports  of  gold  bars  for  the  year  were,  therefore,  by  so  much  less,  thus 
making  the  proiluction  appear  Iosh.  That  operation  was  continued  until  the  spring  of 
1870,  when  Mr.  Boutwell  broke  it  uj),  and  the  bars  were  exported,  thus  apparently 
swelling  the  x>ro<lnction  of  1870.  It  is  also  the  case  that  bullion  remains  in  the  hands 
of  the  bullion  dealers  at  the  end  of  the  fiscal  year,  to  be  exported  in  the  next.  But  the 
average  of  live  years  covers  all  those  disturbing  causes,  and  gives  a  production  of 
$:«),489,323  71  of  gold,  and  of  852,901,134  57  gold  and  silver;  and  there  has  been  a 
gradual  annual  decline  in  it.  It  will  be  observed  that  the  year  1867,  that  in  which  the 
apparent  production  wa«  lessened  by  the  retention  of  bars  in  the  Ntfw  York  assay  officer 
the  amount  is  given  at  $41,013,997  gold.  In  the  report  of  Mr.  Browne,  mining  commis, 
sioner  for  that  year,  we  find  (i)age  260)  the  return  of  the  Internal  Revenue  ComoiissioDe- 
for  that  calendar  year,  giving  the  gold  product  in  coin  value,  i)aid  tax,  at  $45,161,050. 
The  difference  of  about  $4,000,000  is  that  of  bars  retained  at  the  New  York  assay  office. 
The  total  in  the  table  of  gold  and  silver  is  $.57,523,318  08 ;  that  in  the  revenue  return  is 
$58,175,047— a  difference  of  $651,729.  The  Secretary  of  tho  Treasury  estimated  for  that 
year  in  his  report  ( page  3)  the  production  at  $75,000,000— a  difference  of  $16,824,953.  The 
mode  we  have  adoi)ted,  it  will  be  seen,  covers  all  the  gold  pro<lnct  that  comes  practi- 
cally into  the  service  of  the  public,  and  the  results  may  be  safely  taken  as  the  actual 
product  of  the  precious  metals. 

I  shall  have  occasion  presently  to  consider  tlie  argument  involved  in 
these  remarks;  but  I  wish  first  to  call  attention  to  the  table  of  dejwsits 
of  gold  and  silver,  which  differs  greatly,  especially  in  the  item  of  silver, 
from  the  one  I  have  just  given.    The  writer  in  the  Alta  seems  wholly 
unconscious  of  any  inaccuracy,  and  declares  the  figures  in  question  to 
be  the  net  amounts  of  gold  and  silver  deposited  at  tlie  Mint  and  turned 
into  coin.    In  realit}^,  they  do  not  appear  in  the  Director's  reports,  but 
are  obtained  by  deducting  the  total  deposits  of  United  States  coin, 
jewelers'  bars,  foreign  coin,  and  foreign  bullion  from  the  total  coinage 
(excluding  bars)  of  the  Mint  and  branches.    This  is  assuming  that  all 
the  deposits  under  the  four  above-mentioned  heads  are  turned  into  coin, 
or,  in  other  words,  that  all  the  fine  bars  produced  at  the  mints  and  assay 
offices  are  from  domestic  bullion  only.    This  assumption  is,  a  priori, 
unreasonable ;  and  I  have,  b}-  inspection  of  the  official  (unpublished) 
records  of  the  Mint,  proved  it  to  be  false  in  fact.    The  deposits  at  the 
New  York  assay  office,  for  instance,  are  entered  in  a  descriptive  list,  and 
opposite  to  each  of  them  is  a  memorandum  of  the  manner  of  payment, 
whether  in  bars,  gold,  or  silver  coin.     Unfortunately  this  distinction  is 
carried  no  further ;  and  the  consolidated  returns  contain,  therefore,  the 
domestic  and  other  deposits  in  separate  aggregates,  and  the  coinage  and 
bars  in  separate  aggregates ;  but  there  is  no  way  of  determining  how 
much  of  each  class  of  deposits  is  turned  into  coin  and  how  much  into 
fine  bars,  except  by  laboriously  examining  in  detail  the  history  of  each 
separate  deposit.    This  I  have  done  only  far  enough  to  be  satisfied  that 
the  device  of  deducting  the  total  jewelers,  and  foreign  deposits,  etc.,  from 
the  total  coinage,  to  obtain  the  domestic  bullion  coined,  is  wholly  untrust- 
worthy.   The  method  I  have  followed  in  the  first  table  given  is,  in  my 
opinion,  superior  in  accuracy;  but  no  possible  manipulation  of  the 
Director's  reports  can  give  correct  results  on  these  points,  so  long  as 
those  reports  continue  to  be  constructed  as  at  present. 

But  these  tables  are  inconvenient  for  purposes  of  comparison,  be- 
cause they  refer  to  the  fiscal  instead  of  the  calendar  year,  I  nave 
received,  however,  from  the  diflFerent  mints  and  assay  offices  figures 
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relating  to  calendar  years,  which  I  will  give  here,  both  for  their  present 
application,  and  because  I  know  from  personal  experience  that  this 
recasting  of  the  ordinary  inconvenient  term  will  be  welcome  to  many 
statisticians.  Fortunately,  a  system  of  quarterly  reports  has  now  been 
introduced,  so  that  in  future  the  mint  tables  can  be  much  more  readily 
analyzed. 

For  the  following  reports  I  am  indebted  to  Hon.  James  Pollock,  Di- 
rector of  the  Mint  at  Philadelphia;  Mr.  Henry  F.  Eice,  superintendent 
of  the  branch  mint  at  Carson  City ;  Mr.  Jacob  F.  L.  Schirmer,  assayer  of 
the  branch  mint  at  Denver ;  Mr.  Calvin  J.  Cowles,  assayer  of  the  branch 
mint  at  Charlotte ;  and  Messrs.  Edelmann,  Conant,  and  Floyd,  of  the 
]S"ew  York  assay  oflSce.  Inquiries  addressed  to  the  superintendent  of 
the  San  Francisco  branch  mint  were  not  answered,  and  I  have  taken 
the  figures  referring  to  that  institution  from  the  Commercial  Herald  and 
Alta  California,  of  San  lYancisco : 

MINT  OF  THE  UNITED  STATES  AT  PHILADELPHIA. 

Calendar  year  1867 : 

Gold.  Silver. 

United  States  bullion $4,636,334  06  S224,313  08 

Jewelers' bars,  etc 153,471  03  27,248  48 

Foreign  bullion 361,126  83  13,485  53 

Total  deposits 5,150,931  92  265,047  09 

Lessfine  bars 93,999  39  4,424  14 

Amount  of  coinage 5,056,932  53  260,622  95 

Calendar  year  1868 : 

United  States  bullion 1,6^4,655  44  380,683,25 

Jewelers' bars,  etc 166,532  79  30,928  27 

Foreign  bullion 416,220  13  22,161  81 

Total  deposits 2,267,408  36  433,773  33 

Lessfine  bars 104,901  89  4,799  17 

Amount  of  coinage 2,162,506  47  428,974  16 

Calendar  year  1869 : 

United  States  bullion 3,0(0,884  21  1,062,847  26 

Jewelers' bars, etc 164,980  66  38,022  25 

Foreign  bullion 609,547  43  14,777  00 

Total  deposits 3,815,412  30  1,115,646  51 

Lessfine  bars 164,630  15  194,641  64 

Amount  of  coinage... 3,650,782  15  921,004  87 

Calendar  year  1870 : 

United  States  bullion 2,911,043  78  1,023,044  01 

Jewelers' bars,  etc 166,886  00  18,060  52 

Foreign  buUion 421,849  07  37,172  13 

Total  deposits 3,499,778  85  1,078,276  66 

Less  fine  bars 125,200  42  203,267  38 

Amount  of  coinage 3,374,578  43  875,009  28 
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SAN  FEANCISCO  BBANCH  MINT. 

The  coinage  at  the  branch  mint  in  this  city  for  the  year  1870  comparer 
with  that  in  1867, 1868,  and  1869,  as  follows : 


Month. 


January  

February . . . 

March 

April 

M&y 

June 

July 

August 

Septeuiber. . 

October 

November . . 
December... 

Totals 


1867. 


$134, 000 
1,022,000 
978,535 
1,  895, 000 
2,505,000 
1,  420. 000 
1,152,000 
2,380.000 
1,  989, 000 
2,361,000 
2,260,000 
1,284,000 


19,  370, 535 


186a 


197,000 
640,000 
575,000 
710,000 
714.000 
922,000 
2,355,000 

1,  465, 000 
2,455.000 

2,  415, 000 
2,  5&5, 000 
2,442,000 


17, 365, 000 


1869. 


ism 


$467,000 

185.000 

743,000 

1,  579.  000 

985,000 

1,  348,  000 

1,040.000 

689.500 

2,550.000 

1.669.300 

1,648,000 

1,  459,  750 


•i,«o.w 

985i« 

2.155.(W 

l,330,t» 

2,fta« 

2,K<.M 

laO(P 

2,3:«,«i 

2,03D.KI 

hsr^m 

I,965.«r 

1,676.* 

14,363,550 


SO,  353^  W 


The  amount  of  coin  turned  out  by  the  branch  mint  in  this  city  during 
the  year  1870  has  never  been  exceeded  but  twice,  viz:  in  1855  and  1856. 
In  the  former  of  those  years  the  coinage  amounted  to  $21,121,752,  and 
in  1856  to  $28,516,147.  'The  coinage  for  1870  is  $5,991,450  in  excess  of 
that  for  1869.  When  the  new  building,  now  in  process  of  erection,  shall 
have  been  finished,  greatly  enlarged  and  needed  facilities  will  be  avail 
able,  and  the  work  can  be  prosecuted  with  far  more  dispat<*.h,  regularitv, 
and  less  waste.  The  entire  coinage  of  the  branch  mint  siuee  its  organi 
zation,  in  1854,  has  been  $291,877,163. 

The  deposits  at  the  branch  mint  since  1866  are  given  by  a  San 
Francisco  paper  as  follows: 

1866 $17,  617, 076 

1867 19, 265, 376 

1868 17, 367,  m 

1869 15,  502, 4o7 

1870 20, 492, 0*5 

According  to  another,  slightly  different  account,  the  deposits  of  1870 
amounted  to  $20,473,711  90,  of  which  $7,644,594  48  was  received  as 
native  bullion  at  the  mint,  and  $12,829,117  42  was  deposited  first  at 
the  San  Francisco  Assaying  and  Refining  Works,  and  afterward  sent 
to  the  mint  as  fine  bars.  Up  to  the  close  of  July  the  mint  refined  it^ 
own  gold  deposits ;  since  that  time  it  has  sent  (up  to  January  1,  I871i 
to  the  private  refinery  alluded  to,  $3,614,443  21,  and  received  it  again, 
with  $5,431,944  55  of  fine  bars  besides,  from  that  establishment. 

In  calculating  domestic  deposits  for  the  year  1870,  a  deduction  is  to 
be  made  (on  the  authority  of  the  Alta  California)  of  $1,274,458  Japanese 
gold,  refined  at  the  works  alluded  to,  and  included  in  the  mint  returns 
erroneously  as  domestic  gold. 
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Tabular  statement  of  gold  and  silver  hiUlion  deposited  and  parted  at  the  United  States  hranch 

mlnty  Carson  Citt/j  Xeoadaf  daring  the  calendar  year  1870. 


Month. 


January . , 
February . 

March 

April 

May 


Jane , 

Jnly 

Auj^ust.... 
September. 

October 

November . 
December  . 


Total. 


Gold. 

SUver. 

Deposita. 

Parted  from 

Hilvnr 

Deposits 
and 

pnrchafles. 

$13, 600  38 

$1, 564  75 

|3, 082  76 

4.228  00 

4,738  88 

3,155  99 

30,  499  73 

1,931  86 

6, 070  30 

20,  446  18 

2,615  83 

2, 173  40 

17,  897  97 

12,984  29 

5, 716  58 

14, 623  98 

22  59 

8,063  13 

11,654  29 

486  31 

6,  427  72 

4,884  09 

9,065  65 

1, 974  66 

5,310  18 

1,  741  00 

820  16 

6.554  45 

1,213  73 

1.  421  44 

3,  840  04 

6, 239  49 

2, 217  65 

15, 536  76 

22,  451  16 

16, 095  75 

148, 076  05 

65,055  54 

57,219  54 

BECAFITULATION. 

Gold.  Silver. 

Amonntof  deposita |148,076  05     $57,219  54 

Amount  parted  from  silver 65,055  54 


Total 213,131  59 


57, 218  54 


Total  axnonnt  of  gold  and  silver $270,351  13 

Statement  showing  number  of  pieces  coined  of  each  denomination  at  the  United  States  branch 

mintj  Carson  Citgj  Nevada^  during  the  calendar  year  1870. 


Month. 


February 

March 

April 

May 

June 

July 

Auj^st 

September 

October 

November 

December 

February (gold  bar). 


Total 


Denomination  and  nnmber  of  pieces  coined — Gold. 


Double  eagle. 


1,332 
398 

1,137 
462 


460 


3,790 


Eagle. 


1,644 


795 
204 
805 


1,300 
440 


720 


Half  eagle. 


400 
760 
730 


2,530 


530 
725 


2,000 


5,908 


7,675 


Value. 


$16, 440  00 

28,640  00 

19, 710  00 

28,430  00 

17,290  00 

12,650  00 

22,200  00 

7,050  00 

3,625  00 

7,200  00 

10,000  00 

66  05 


173, 301  05 


Statement  showing  number  of  pieces  coined^  of  each  denomination,  at  the  United  States  branch 

mint,  Carson  City,  Xevada,  during  the  calendar  year  1870. 


February 
March.... 
April .... 

May 

June 

Jnly 


August . . . 
September 
October .  - . 
November 
December. 


Month. 


Denomination  and  number  of  pieces  coined — Silver. 


Dollar. 


3,747 

4,491 

500 

600 

2,820 


Total. 


304 


12,462 


Half  dollar. 


Quarter  dollar. 


2,000 
5,500 
5,300 
22,887 
5,800 
1,650 
1,680 
3,100 
6,700 

54,617 


3,540 
1,400 


3,400 


8,340 


Value. 


13, 747  00 
4, 491  00 
2,385  00 
3,700  00 
5,  470  00 

11,  443  50 

4, 054  00 

825  00 

840  00 

1,550  00 

3,350  00 

41,855  50 
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RECAPITULATION. 


Ko.  pieces  gold. 

Value. 

No.  pieces  silver. 

Value. 

Total  No.  pieces. 

Value. 

17,373 

$173,301  05 

75,419 

$41,  BXt  50 

92,799 

^15,156^ 

Deposits  of  gold  and  silver  bullion  at  the  United  States  branch  mint  at  Denver  for  the  cakt- 

dar  years  1867, 1868, 1869,  and  1870. 


Year. 


1867 

1868., - 

1869.. 

1870., 

Total 

Deposits  of  gold 
bollioD. 


Deposits  of  sil- 
ver bullion. 


1345, 143  76 

555,696  56 

1, 074,  887  21 

967,731  12 


2, 843, 458  65 


$19, 185  43 


19, 165  43 


Unparted  bars 
returned  to  de- 
positors. 


1343, 918  11 

554.126  21 

1,  091,  337  52 

966,168  92 


2,855,550  76 


Unparted  bars  aoi 
to  U.  S.  MiBL 
Philadelpliia. 


•1.S5C 
1,570  3! 

S,7Bli 

l^Sffil 


7.onx 


Deposits  of  gold  and  siher  huUion  at  United  States  assay  office.  New  York, 


Date. 


1868. 


1669. 


1870. 


1868. 


1869. 


1870. 


Description. 


GOLD. 


United  States  bullion. 

Foreign  bullion 

Jewelers'  bars 


United  States  bullion. 

Foreign  bullion 

Jewelers'  bars 


United  States  bullion. 

Foreign  bullion 

Jewelers'  bars 


SILVER. 


United  States  bullion. 

Foreign  bullion 

Jewelers'  bars 


United  States  bullion. 

ForeiijiJ  bullion 

Jewelers'  bars 


Unite<l  States  bullion . 

ForeiffM  bullion 

Jewelers'  bars 


Value. 


•7,500,026  30 
472,983  90 
294,432  32 


7,324.967  91 
429,404  11 
396,641  82 

4,722.739  51 
55ft,  071  20 
378,469  40 

499,401  66 
165,986  89 
121,  975  77 


632,949  25 
410,540  56 
155,601  49 


Total  vafaie. 


916,456  84 
485,813  09 
141,640  19 


$8,267,4423 


8, 150. 313  p^ 


S.  659, 280  1 


787. 3W  I 


1,398,391  3 


1.543.910  1 
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OPERATIONS  OF  THE  UNITED  STATES  ASSAY  OFFICE  IN  NEW  YORK. 

Statement  exhibiting  quarterly  the  amount  of  huUion  depositSy  the  amount  of  silver  parted 
from  goldf  and  the  amount  of  fine  silver  and  fine  gold  bars  manufactured  at  the  United 
States  assay  office  in  I^ew  Yorky  from  the  year  1861  to  the  close  of  the  year  1870,  both 
inclusive.* 


let  qnarter . 
2d  qnarter.. 
3d  quarter.. 
4th  quarter. 


1861. 


Total,  1861. 


Ist  quarter . 
Sd  quarter.. 
3d  quarter.. 
4th  quarter. 


1863. 


Total,  1863. 


Ist  quarter . 
3d  quarter.. 
3d  quarter.. 
4th  quarter. 


1863. 


Total,  1863. 


quarter. 

quarter.. 
3d  quarter. . 
4th  quarter. 


1864. 


Total,  1864. 


l§t  quarter . 
3d  quarter. . 
3d  quarter. . 
4th  quarter. 


1865. 


Total,  1865. 


l§t  qnarter . 
8d  quarter.. 
3d  quarter. . 
4th  quarter. 


1866. 


Total,  1866. 


Ist  qnarter . 
2d  quarter. . 
3d  quarter. . 
4th  quarter. 


1867. 


Total,  1867. 


lat  quarter . 
2d  quarter.. 
3d  quartcT . . 
4th  quarter. 


1808. 


Total,  1868 8,267,442 


Ist  qnarter  . 
2d  quarter.. 
3d  quarter. . 
4th  quarter. 


1869. 


Total,  1869. 


Bullion 

deposits. 

Silver 

parted  from 

gold. 

Fine  silver 

bars  manu' 

factnred. 

Fine  gold 
harH  niAnii* 

Gold. 

Silver. 

factured. 

117,882,426 

21, 959, 126 

16, 192,  742 

7, 025,  893 

$452, 118 
792.647 
880,103 
289,  486 

$70, 275 
81,729 
52,246 

04 1  «fQ4 

$50, 318 

19,550 

124,593 

194.730 

$8, 376, 175 
5, 170, 319 
6, 710,  463 
7,  441, 739 

63,060,187 

3,  414,  354 

359,334 

389, 181 

37, 698. 695 

$1, 300, 910 
275,368 
667,337 
404, 747 

$85;  611 
55,590 
71,733 
78,066 

$18. 161 
4,570 
8,944 
6,787 

$63,573 
33,716 
43,085 
52,313 

$1,584,361 
358,307 
640,451 

437,838 

8,548,362 

390,999 

33,463 

191,687 

3, 010, 857 

1382,358 
357,  7S5 
368,148 
441,551 

155,487 
75, 679 
66,351 
64,876 

$6,540 
5,993 

4,478 
5,771 

$86,351 

36,894 
58,723 
39,833 

$388,616 
336,934 
311, 978 
377,817 

1, 449,  722 

363,393 

33,783 

161,689 

1, 415, 345 

$461, 581 

413,  545 

660,763 

1, 505, 142 

* 

168,653 
54,159 
55,920 

48,828 

$6,908 
5,851 
8,893 

18,735 

$43,796 
30,968 
37,604 
89,733 

$437,379 

413,  578 

571,500 

.,358,504 

3,041,031 

327,560 

40,387 

133,101 

3, 779, 961 

12,086,868 

997,488 

1, 755, 193 

3,202.900 

$63,313 

76,581 

187, 077 

82,137 

$21,881 
10,925 
17,238 
33,693 

$35,184 
55,965 
99,253 

146, 910 

$1, 787, 006 
1,230,798 
1, 768, 355 
8,379,392 

7, 042,  449 

408. 108 

73,737 

337,312 

7. 065.  551 

12,  676, 657 
2,  441.  673 
4,  946,  751 
4, 321,  608 

$150,  754 

122,608 

158,  970 

86,631 

$27,035 
24,132 
43,766 
44,402 

$78,987 
93,202 
84.096 

151, 948 

$3, 076. 140 
2,738,564 
3,  416.  819 
5,  599, 944 

14,  386, 689 

518,963 

139,335 

408,233 

13,  831,  467 

$1,  610,  382 

906,886 

1,838,111 

1,  712,  448 

$125,  392 
134,479 
101, 665 
115,  725 

$16,  898 

9,810 

16,881 

19,861 

$64,870 

124, 241 

82,214 

168,  716 

$1, 373. 104 

910. 875 

1,  466,  .364 

1. 988.  992 

6,  067,  827 

477. 261 

63,450 

440, 041 

5,  639. 335 

• 

$1,014,216 
1,  527,  577 
3,  674, 123 
2, 051,  526 

1134,  562 
180.  455 
154, 057 
218,  412 

$13,050 
17,987 
37,728 
24, 102 

$96,155 
102,  420 
187,  570 
216, 369 

$1, 025.  552 

1,  086, 175 
3, 205, 003 

2,  858, 993 

8,  267,  442 

687,  480 

92,867 

602,514 

8. 175, 723 

$1,  317,  610 
2. 221,  900 
2,  902.  350 
1, 708,  444 

$157,831 
198.  552 
335,  223 
430,  rJ2 

$18,030 
26, 052 
31,  652 
22,313 

$52,375 
185,787 
119,608 
243, 053 

$873,807 
2.  284, 112 
1,  728,  323 
2,669,233 

8,  150,  313 

1, 122,  338 

98.  047 

600.823 

7, 555, 475 

: 
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Statement  exhibiting  quarterly  the  amount  of  bullion  depoHts,  ^c — Continued. 


1870. 

Istqnarter 

3d  quarter 

3d  qnarter 

4tli  quarter 

Total,  1870 


Bullion  deposits. 


Gold. 


Silver. 


♦1,007,257 
1, 039,  841 
1, 678,  655 
1,  933,  527 


1346,546 
236,811 

254,088 
618, 525 


5,  659, 280       1,  455, 970 


Silver 

parted  from 

gold. 


114.  817 
14,764 
18,067 
23,895 


71,543 


Fine  silver 

bars  mana- 

iactured. 


$185,453 
139.286 
222,413 
350.830 


917,382 


Fio«  ^ 

barsmtts- 

faetort^ 


ll,!^*,!* 

i,(m».5:8 

1,421S» 
1.890,« 


5^  573,  US 


*  Prepared  by  J.  M.  Floyd,  esq.,  aocouutant,  New  York  assay  ofSoe. 

BecapUulation  from  the  organization  of  the  assay  office^  October  10,  1854,  to  April  1, 1871,  i 

period  of  sixteen  years  and  six  months. 


1854 

1855 

1856 

1857 

1858 

1859 

1860 

1861 

1862 ' 

1863 

1864 

1865 

1866 

1867 

1868 

1869 

1870 

1871, 1st  quarter 

Total , 


Bullion  deposits. 

Silver 

Fine  silver 

natfpM 

parted  from 
gold. 

l>aT*fl  in  An  11. 

llAM    Tn^B& 

Gold. 

Silver. 

factored. 

factored. 

#9, 260,  893 

#76.  206 

167,560 

ta,051 

•2.888,09 

26,  688,  359 

350,146 

195, 241 

118,562 

90,441.14 

17,  803,  692 

458,725 

134,  616 

466.438 

19, 396.  (Mi 

21, 760, 237 

2,  015,  405 

167,308 

180,  218 

21,  »l.  112 

19.301,911 

2,  275,  980 

167,  422 

232,161 

19, 125. 4.^ 

4,  441,  539 

569,  816 

48,160 

277,558 

4,5e0.ni 

16.  942, 272 

536,163 

107,309 

253,741 

11,2:6.411 

63, 060, 187 

2,414.354 

259,234 

389,181 

27,e98,fl» 

2,  548.  :«J2 

290,999 

32,462 

191,687 

3, 010,  -OT 

1,  449,  722 

262,293 

V2,782 

161,689 

1,4I5.34S 

3.041,031 

227,560 

40,387 

132,101 

2,779.951 

7,  042,  449 

408, 108 

73.737 

337,  312 

7.065,551 

14,  386,  689 

518.963 

139.335 

408.233 

13,  sn.  «T 

6, 067,  827 

477,261 

63.450 

440.041 

5.638.335 

8, 267,  442 

687,486 

92,867 

602.514 

e,175c72J 

8, 150, 313 

1, 122, 338 

98,047 

600,823 

7.555,473 

5, 6.59, 280 

1,  4.^5,  970 

71,543 

917,  382 

5,  573,  111 

1, 195. 661 

560,708 

15,695 

303,535 

7H267 

237,067,866 

14, 708, 581 

1, 7OT,  155 

6, 015.  227 

182.888,411 

Bullion  transmitted  from  the  assay  office^  in  New  Yorkj  to  United  States  Mint,  PhiladelpkiSj 

for  coinage^  from  October  10, 1854,  to  January  1,  1871. 


1854, 4th  quarter 

1855 

1856 

1857 

1858 

1859 

1860 

1861 

1862 

1863 


Gold. 


15, 142, 202 

7.  722.  477 

5,  797,  652 

9,  307,  929 

3, 304, 179 

395,  610 

11,  854,  834 

62,  480,  508 

1,  344,  476 

608, 311 


SUver. 


141,417 

71,588 

412,416 

1,  887,  548 
2,186,141 

426, 374 
278, 197 

2,  663, 046 
245,977 
154,004 


I  1864 

I  1865 

j  1866 

1867 

1868 

'  1869 

I  1870 

I 

Total 


Gold. 


11,398,941 
4,515.634 

10.  758,  453 

3, 038,  773 

476,903 

1, 229.  448 

2, 143,  495 


131,  519.  825 


Silver. 


$120,  CSS 
205.^5 
335.141 
158,987 
310,  ■» 
787, 2» 
721,  We 


11.006,01 


Cost  of  transportation :  For  gold,  at  |1  ^t  M.,  $131,519 ;  silver,  at  93  per  M.,  133,018. 


BBANGH  MINT  AT  CHARLOTTE,  NORTH  CAROLINA. 

The  operations  of  this  establishment  during  the  year  1870  amounted 
to  $14,224  34,  bullion  assayed  and  returned  to  depositors  in  the  form  of 
stamped  (unparted)  bars.  This  is  an  increase  of  about  30  per  cent,  on 
the  increase  of  the  preceding  calendar  year. 
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In  obtaining  from  the  foregoing  tables  an  approximate  estimate  of 
the  amount  of  domestic  gold  and  silver  deposited  for  coinage  in  each 
calendar  year,  the  most  reasonable  course  is  to  add  the  total  deposits 
at  San  Francisco  and  Carson  City  to  the  deposits  of  United  States 
bullion  at  Philadelphia,  since  at  the  first  two  establishments  all  domestic 
deposits  are  actually  turned  into  coin,  (with  slight  exceptions,)  and  at 
the  latter  establishment  it  involves  less  error  to  assume  that  all  the 
domestic  deposits  are  coined  than  to  assume  that  all  the  foreign  and 
jewelers'  deposits  are  coined.    In  this  way  I  obtain — 

Total  coinage  of  domestic  gold  and  silver. 

1867 $24, 126, 023 

1868 19,432,339 

1869 19, 464, 346» 

1870 23, 003, 650 1 

From  the  monthly  reports  of  the  Bureau  of  Statistics  of  the  Treasury 
Department  I  have  compiled  the  following — 

Tabular  statement  of  exports,  imports,  and  reexports  of  gold  and  silver  coin  and  hdlionfor  the 

calendar  years  1867,  1868,  1869,  and  1870. 

IMPORTS. 


Year  ending  December  31— 

Bullion. 

Coin. 

Gold. 

Silver. 

TotaL 

Gold. 

Silver. 

Total. 

1867 

$1, 345. 259 

1. 174,  570 

*  751,  821 

833,689 

161,  074 

115.  520 

97,829 

127,928 

11, 406, 333 

1,290,090 

849.650 

961,  617 

15, 082, 915 
7,541,239 

15,  829, 763 
9, 596,  872 

14, 619. 100 
4,863,609 
8,289,114 

15,  014,  874 

19, 702, 015 
12.404  848 

1868 

1869 

24,118,877 
24,  611,  746 

1870 

Total  for  fpor  years. . . 

4,105,339 

402,351 

4, 507, 690 

38, 050,  789 

32,786,697 

70, 837, 486 

*  Given  as  $3,168,610,  by  a  clerical  error,  in  No.  6,  series  1869-'70,  of  the  Bureau  of  Commerce  and  Nav- 
igation, bnt  corrected  in  No.  6,  series  1870-'71. 

EXPORTS. 


Year  ending  December  31 — 


1867 

1868 

1869 

1870 

Total  for  four  years 


Bullion. 


Coin. 


Gold. 


119, 192, 299 
17,  402, 625 
13,  681,  984 
15,  599, 880 


65,  876,  788 


Silver. 


115, 503, 527 
13,  987, 210 
12,748,315 
13, 171,  419 


55, 410,  471 


Total. 


Gold. 


$34, 695.  826 
31,  389, 835 
26, 430,  299 
28, 771, 299 


$30,  839,  898 
38,  328,  530 
12,  938,  834 
33, 101, 931 


Silver. 


$1,  919, 368 
2,  012, 716 
1,  668,  304 
4, 224, 087 


121,287,259  sll5,033,«68 


9, 824, 475 


Total. 


$32,759,266 
40, 341, 246 
14,  607, 138 
37, 326,  018 


125, 033,  668 


REEXPORTS. 


Year  ending  December  31 — 

Bullion. 

Coin. 

Gold. 

Silver. 

Total. 

Gold.    • 

Silver. 

Total. 

1867 

$60,64! 
50.871 
16, 142 
25,778 

$251,924 

635, 339 

15,206 

2,682 

$312, 565 

686,  210 

31,  348 

28,460 

$2,  836,  698 
4,150,810 
7, 934,  976 
4, 689,  722 

$4,  989, 243 
4,  591,  48:1 
8, 352, 250 

10, 136. 226 

$7,  825,  941 

1868 

8,  742.  293 

1869 

16.  287,  22G 

1870 

14.  825,  948 

Total  for  four  years. . . 

153,  432 

905, 151 

1,058,583 

19, 612, 206 

28,069,202 

47, 681,  408 

*  The  silver  coinage  at  Philadelphia  in  1869  and  1870  being  less  than  the  domestio 
deposits,  the  amount  of  coinage  is  taken  instead  of  the  latter, 
t  Deducting  $1,274,458  Japanese  gold,  deposited  as  domestic  bars  at  San  Francisco. 
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Combining  these  tables  of  coinage  and  exports,  we  obtain — 

Table  of  coinage  and  export  of  domestic  gold  and  silver  for  the  calendar  years  1867, 1868, 1868 

and  1870. 


Year. 


1867 
1868 
1869 
1870 


Coinage. 


134, 136, 023 
19,432,339 
19,  464, 346 
23,003,650 


Export. 


$34.  695,  996 
31,  389.  835 
26.  430,  299 
28,771,299 


Total 


|58,8ZLM! 
50,8Xir< 
45,8»i((^ 

5i,7;i» 


Whoever  chooses  to  accept  these  totals  as  fairly  representing  the  pro^  I 
duction  of  the  country  may  do  so  j  for  my  part,  I  cannot  regard  them  u 
complete.  I  have  already  shown  the  impracticability  of  obtaining  from 
the  mint  returns  a  correct  account  of  the  domestic  gold  and  silver  turned 
into  coinage,  (though  a  recent  writer  avers  that  this  item  is  famished  br 
the  reports  of  the  Director  "with  absolute  accuracy!'');  and  it  maybe 
added  that  there  is  grave  reason  to  doubt  the  figures  given  for  exports. 
In  addition  to  private  information  received  on  this  point  from  the  St» 
tistical  Bureau,  and  conclusions  drawn  from  personal  inquiry  into  the 
manner  of  making  up  these  figures,  I  may  refer  to  the  annual  report  of 
the  Director  of  the  Bureau  of  Statistics,  dated  November,  1867,  where 
it  is  shown  that  the  law  under  which  tne  statistics  of  export  are  oh- 
tained  refers  to  vessels  only,  and  therefore  takes  no  account  of  over- 
land exports.  In  the  year  ending  June  30, 1867,  $6,211,752  in  treasure 
was  exported  overland  to  Canada  alone.  Of  course  this  was  mosUj 
coin,  yet  a  part  was  undoubtedly  in  bars,  and  it  must  be  remembered 
that  this  item  (taken  from  Canadian  tables  and  not'  found  in  oar  own) 
does  not  include  any  other  of  the  then  separate  British  Provinces ;  nor 
is  there  any  record  of  the  exports  into  Mexico,  although  the  large  amount 
of  commerce  carried  on  through  the  "free  zone"  must  involve  some 
movement  of  treasure. 

Again,  the  Director  says :  "  It  will  be  observed  that,  although  col- 
lectors of  customs  are  forbidden  to  grant  a  clearance  for  any  vessel 
bound  to  a  foreign  place  unless  full  manifests  of  the  cargo  are  previously 
furnished,  there  is  no  penalty  in  case  a  vessel  obtains  a  clearance  and 
departs  without  giving  a  full  manifest.  A  comparison  of  oar  exports 
with  the  imports  officially  reported  by  the  principal  countries  with  which 
we  trade,  and  a  detailed  examination  of  the  export  manifests  at  some  of 
our  large  ports,  established  the  fact  that  this  is  not  unfreqaeutly  the 
case.'' 

The  British  commissioners  of  customs  remark,  in  a  report  npon  this 
subject:  "  Exporters  often  endeavor,  and  not  unfrequently  with  success^ 
to  ship  their  goods  without  clearance,  in  order  to  avoid  the  knowledge 
of  their  transactions  which  might  be  obtained  through  the  bill  of  entry 
office."  This  motive  has  acted  with  greater  force  during  the  last  seven 
years  in  the  case  of  gold  and  silver  than  in  that  of  any  other  commodi- 
ties. The  speculation  in  these  two  articles  has  been  intense,  continuous, 
and  full  of  rapid  fluctuations  beyond  all  previous  precedents.  There 
has  been  the  strongest  possible  inducement  to  conceal  the  true  amounts 
of  specie  and  bullion  exported,  and  the  weakest  possible  means  of  pre- 
venting such  concealment.  Finally,  stories  of  surreptitious  shipments 
are  current  in  Wall  street. 

On  the  other  hand,  it  is  equally  desirable  sometimes,  for  purposes  of 
speculation,  to  overrate  the  exports  of  treasure ;  although  it  seems  less 
easy  of  performance,  except  by  actual  false  swearing.  I  have  attempted 
to  compare  our  export  statistics  with  those  of  the  imports  of  some  for- 
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eigu  coantries,  bat  without  much  success.  I  introduce  liere  a  siagle 
luataDce.  The  following  tables  are  furnished  at  my  request  by  Mr,  E. 
B.  Elliott,  chief  clerk  of  the  Bureau  of  Statistics  at  Washington: 


ExBorU  of  gold  and  tilver  coin  and  hatlion  from  the  United  States,  1967  to  18TC 
tndedJuBt  30. 

,  fiscal  gears 

Tw, 

Gold  coin. 

Gold  bnlll™. 

SlU-er  coin. 

SUverbnlUon. 

13!.  363, 835 

la; 768;  501 

113.887,841 
83,  Ml,  155 

|l,S9a,990 
3,^,5W 
3,  554;  329 

•15  853.530 

ii,748,e« 

94,379,508 

87,105.311 

»,88D,SS8 

Froportio 

no/ 

above  exported 

to  Great  Britain. 

s;4m;»63 

18.427,473 

9,848,829 
8,373,734 
10,518,704 

33,008 
90,000 

18  101  490 

4.854,713 

8,139.380 

54,385,070 

IiKporii  of  gold  aitd  silver  eohi  and  bullion  into   Great  Britain,  1867  (d  1870,  (caUndmr 


Total 

nporta. 

Imp'taft«nUDll<idB«>t«. 

QOMItlUes. 

Value. 

QnantltlM. 

™" 

1889 
1868 

1X89 

ii? 

1S88 

fm 

8M 
HE) 

1808 

658  500 
1  373  528 

S19  096 
ISilSB 

3  459  785 

^]^ 
3K766 

30«Ma80 

I9.>90  5t« 

II  330  005 

13,330  400 
31  183  017 

a,0(M,«i 

1.379,«I3 
2,584.033 
5,238,100, 
6^15a.4H 
i;974:9»7 

9;  590, 7911 
0,  231,  793 
15,800,159 
17, 136, 177 
13,770,813 
■".949 

r,  1  577 
3,540,803 

IS 

8,730,179 

IS 

1.  034)  757 
107.546 

^'400 

9,994,»97 

iSS 

« 

1.— Britlsb  giild  coin 

3.— Foreign  gold  coin 

( 

6]  976.  455 
1,838.694 

8.-Forelgn  Hl.er  coin 

e.    Total  Bil  er                        J 

I'iiis'wS 

* 

1,109,739 

As  the  returns  from  Greit  Britain  are  those  of  calendar  years,  while 
those  of  the  United  States  are  of  fiscal  >  ears,  a  direct  comparison  is  ioi- 
possibte ;  but  an  approximation  may  be  arrived  at  in  the  following  man- 
ner: Deducting  from  the  exports  of  gold  ballion  to  Great  Britain  for 
the  fiscal  years  1867, 1808,  1869,  and  1870,  half  of  the  first  and  half  of 
the  last  item,  we  have  824,692.453  as  the  probable  exports  for  the  cal- 
endar years  1867, 1868,  aud  1869.  This  is  confirmed  by  the  following 
proportion :  $67,105,311  (total  exports  of  gold  bullion  tor  the  flsciS 
years  1867, 1808, 1809,  and  1870) :  $.50,276,908  (total  ditto  for  the  calen- 
dar years  1867,  1868,  and  1869,  as  per  a  previous  table) :;  §33,155,542, 
{exports  of  gold  bullion  to  Great  Britain  for  the  four  fiscal  years,)  ditto 
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for  the  three  calendar  years.  The  result  corresponds  within  aboK 
$100,000.  A  similar  computation  gives  for  the  silver  bullion  export(4 
to  Great  Britg,in  during  the  calendar  years  1867,  1868,  and  1869,  by  tb? 
method  of  deduction,  $16,972,028,  and  by  the  method  of  proportion, 
about  $18,750,000;  the  mean  of  the  two  determinations  being  aboni 
$17,860,000.  I 

The  British  tables  show  3,637,986  ounces  of  gold  coin  and  bullion, 
with  an  aggregate  value  of  £13,831,334  imported  from  the  United  Stat^ 
during  the  same  period.  To  get  at  the  value  of  the  bullion  sepjirately, 
I  have  deducted  that  of  125,281  ounces  British  coin,  at  the  rates  given 
in  the  mint  tables,  amounting  to  £488,995,  and  that  of  the  foreign  cm 
£10,433,410,  leaving  £2,908,929  as  the  value  of  792,029  ounces  of  gdd 
bullion  imported  from  the  United  States.  This  corresponds  with  f  U 
089,216,  or  about  $17  90  per  ounce.  As  a  large  proportion  of  the  ex 
ports  is  in  the  form  of  unparted  bars,  this  value  is  certainly  high  enoaglL 

We  have,  then,  from  British  sources  $14,089,216,  and  ftx>m  our  ovd 
reports  $24,692,453,  as  the  export  of  gold  bullion  to  Great  Britain  during 
the  calendar  years  1867,  1868,  and  1869. 

The  silver  values  cannot  be  so  conveniently  ascertained  from  the  data 
given,  yet  the  discrepancy  between  the  probable  value  of  10,530,501 
ounces  reported  from  Great  Britain,  and  $17,860,000  reported  from  the 
United  States,  is  suspicious. 

Having  been  defeated  in  the  attempt  to  obtain  other  data  for  com- 
parison, and  deeming  the  above  results  a  proof  that  the  British  statistics 
are  even  worse  than  our  own,  I  am  obliged  to  conclude  that  the  informa- 
tion afforded  from  such  sources  is  neither  accurate  nor  susceptible  of 
correction  by  analysis  and  comparison. 

It  is  but  fair  to  add  that  attempts  have  been  made  to  secure  more 
careful  returns  from  collectors  of  ports.  The  following  table  shows  the 
exports  of  gold  bars  from  the  port  of  New  Yoi'k  for  a  little  more  than 
the  calendar  year  1870;  unfortunately,  as  I  am  informed  at  Washington, 
other  ports  make  no  returns  by  this  schedule : 

Export  of  gold  bars  from  the  port  of  Netc  York. 

For  the  five  weeks  ending  September  25,  1869 $81, 273 

For  the  eleven  weeks  ending  December  11,  1869 604, 215 

For  the  six  weeks  ending  January  22, 1870 , 313, 4^ 

For  the  five  weeks  ending  February  26, 1870 294,  ^ 

For  the  three  weeks  ending  March  19,  1870 89, 267 

For  the  three  weeks  ending  April  9, 1870 19^128 

For  the  three  weeks  ending  April  30, 1870 183^  8±2 

For  the  four  weeks  ending  May  28, 1870 2, 289, 943 

For  the  four  weeks  ending  June  25, 1870 2, 854, 932 

For  the  four  weeks  ending  July  23,  1870 1, 098, 151 

For  the  four  weeks  ending  August  20,  1870 860, 40S 

For  the  four  weeks  ending  September  17,  1870 l^  030, 909 

For  the  four  weeks  ending  October  15,  1870 499^  879 

For  the  five  weeks  ending  November  19, 1870 I52'  090 

For  the  five  weeks  ending  December  24, 1870 249,'  284 

For  the  four  weeks  ending  January  22,  1871 .  24l'  36S 

10,  869, 433 


Having  said  thusmuch  as  to  the  imperfection  of  thedata  affordexl  by  the 
reports  of  the  Mint  and  the  custom-house  for  ascertaining  the  amounts 
of  domestic  coinage  and  exports  of  gold  and  silver,  I  will  atld  a  few 
words,  setting  forth  my  general  objection  to  the  theory  that  these 
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amoiiDts,  if  correctly  ascertained,  would  give  the  aggregate  annual  pro- 
duct of  the  country.  The  article  above  quoted  from  the  Alta  California 
recognizea  the  fact  that  amounts  of  bullion  in  transitu^  or  in  the  hands  of 
dealers  at  the  end  of  the  year,  are  not  included  in  this  method  of  calcu- 
lating the  product.  But  this  is  a  small  matter  compaired  with  the  omis- 
sion of  sundry  items,  which  are  not  made  good,  as  is  the  one  alluded  to 
by  subsequent  reports. 

In  the  lirst  place  no  account  is  taken  of  the  gold  and  silver  exported 
in  the  form  of  ores  and  mattes.  I  have  direct  information  of  more  than 
a  million  dollars  in  value  thus  exported  during  1870.  Yet  the  item 
appears  neither  in  the  merchandise  nor  in  the  treasure  reports  of  the 
custom-house.  Perhaps  it  is  believed,  to  use  the  phrase  of  the  Alta, 
that  gold  and  silver  shipped  in  ballast  do  not  ^^  affect  the  markets  of  the 
world.^  As  my  duty,  however,  does  not  concern  the  markets  of  the 
world,  but  the  actual  results  of  American  industry,  I  think  this  item 
worthy  of  notice. 

Another  instance  in  point  is  the  amount  of  gold  dust  annually  lost 
by  its  use  as  currency.  This  practice  has  almost  ceased,  save  in  a  few 
of  our  productive  placer  districts,  where  several  million  dollars  are  still 
annually  passed  from  hand  to  hand  in  trade.  I  estimate  the  quantity 
produced  and  lost  in  this  way  during  1870  at  $100,000. 

Again,  in  several  Western  States  and  Territories  there  is  a  consider- 
able local  manufacture  of  jewelry  from  gold  dust,  without  further  prepa- 
ration than  that  which  the  manufacturers  give  it.  The  small  town  of 
Helena,  Montana,  contains  five  establishments,  some  of  which  employ 
a  considerable  number  of  workmen,  and  all  of  which  manufacture 
jewelry  from  native  gold  alone.  A  large  amount  of  gold  is  annually 
hoarded,  moreover,  in  the  form  of  specimens.  In  one  or  two  instances, 
the  superintendentis  of  mines  have  adopted  the  practice  of  selling  speci- 
mens ;  and  the  amounts  realized  from  such  sales  indicate  a  larger  con- 
sumption in  this  direction  than  most  persons  would  imagine.  It  is  safe 
to  say  that  $400,000  annually  are  worked  up  by  local  jewelers  or  hoarded 
as  specimens. 

But  a  far  more  important  matter  than  any  of  these  is  the  annual  con- 
sumption of  gold  and  silver  by  the  manufacturing  jewelers,  watch-case, 
gold  pen,  and  spectacle  makers,  dentists,  and  silver-platers  of  the  country. 
Those  who  think  they  can  obtain  the  aggregate  product  of  the  precious 
metals  by  adding  domesticcoinage  and  domestic  bullion  exports  assume 
that  all  our  gold  and  silver  is  either  coined  or  exported,  and  that  all  the 
domestic  gold  and  silver  used  in  manufactures  has  been  previously  re- 
corded under  one  of  these  heads.  This  very  convenient  assumption  is 
totally  untrue.  Our  manufactuiing  jewelers  do  not,  as  a  rule,  melt 
coin  at  all.  They  either  buy  mint  bars,  or  they  purchase  gold  prepared 
for  their  special  uses,  in  bars,  plate,  wire,  foil,  etc.,  from  parties  who 
make  a  business  of  this  part  of  the  work. 

These  gold-preparing  houses,  of  which  there  are  several  in  the  city  of 
New  York,  take  a  large  amount  of  fine  bars  from  the  Mint  and  assay 
oflQces ;  but  they  also  refine  gold  for  themselves  before  alloying  it  for 
the  manufacturers.  Their  deposits  at  the  New  York  assay  office  include 
foreign,  worn  and  mutilated  coin,  unparted  bars,  and  gold  dust.  The 
quantity  which  they  refine  for  themselves  it  is  impossible  for  me  to  state. 
Perhaps  the  manufacturing  blanks  of  the  census,  when  i)ublished,  will 
throw  some  light  on  this  point.  At  the  present  stage  of  the  work  in 
the  Census  Bureau  no  information  regarding  it  is  available. 

Estimates  as  to  the  amount  of  gold  consumed  by  jewelers,  etc.,  vary 
considerably.  The  lowest  I  have  obtained  from  those  engaged  in  the 
business  is  $9,000,000  annually ;  the  highest  is  over  $13,000,000.    That 
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this  is  mainly  in  mint  and  other  bars,  and  not  in  coin,  I  am  thoroughly 
satisfied  by  repeated  inquiries  of  the  trade. 

It  is  equally  certain  that  the  silversmiths  melt  up  large  quantities  of 
fine  bars  as  well  as  coin,  and  that  the  silver-platers  use  silver  bars  to  a 
great  extent. 

It  is  therefore  undeniable  that  the  assumption  that  the  fine  bars  pro- 
duced at  the  Mint  and  not  coined  are  all  exported  is  a  great  mistake. 
A  large  portion  of  these  bars  is  consumed  in  this  country  by  manufac- 
turers, together  with  a  still  larger  amount  of  other  bars  which  never 
saw  the  Mint  at  all. 

In  conclusion,  my  estimates  of  production  for  1870  amount  to 
$60,000,000 ;  of  this  $51,774,949  is  accounted  for  by  the  Mint  and  export 
returns ;  but  these  returns  are  themselves  imperfect,  and  if  they  were 
absolutely  accurate,  they  are  still  inadequate  to  the  case.  The  differ- 
ence  of  $14,225,051  results  from,  1,  the  errors  of  my  estimates  ;  2,  the 
errors  of  the  calculated  coinage  and  exports;  3,  the  amount  of  gold  and 
silver  reported  as  in  ores  and  mattes,  consumed  in  the  mining  districts, 
etc. ;  4,  the  amount  of  domestic  gold  and  silver,  not  coin,  consumed  in  mana- 
factures.  It  is  scarcely  profitable  to  discuss  further  a  problem  the  ele- 
ments of  which  are  so  imperfectly  known.  But  so  long  as  the  produc- 
tion of  gold  and  silver  in  the  country  is  so  difficult  to  ascertain  by  trac- 
ing its  movements  and  final  destinations,  I  cannot  but  think  it  my  duty 
to  furnish  independent  data  from  other  sources.  If  the  aggregates 
thus  obtained  show  a  remarkable  excess  over  those  otherwise  obtained, 
the  fact  is  one  to  be  noted  and  studied,  not  obliterated  by  a  cowardly 
alteration  of  one  set  of  figures  to  suit  the  other  set.  For  five  years  the 
estimates  of  the  Coumiissioners  of  Mining  Statistics  have  thus  exceeded, 
by  a  nearly  constant  an^ount,  the  totals  furnished  by  the  Mint  and  cus- 
tom-house. It  is  easy  to  sneer  at  the  Commissioners  as  "  statistical  neo- 
phytes;^ but  it  would  be  wiser  for  the  statistical  veterans  to  suspect 
their  data  and  methods,  and  rise  for  once  from  the  study  of  conven- 
tional figures  to  the  contemplation  of  facts. 


APPENDIX. 

RECEIPTS  OF   TREASURE   AT   SAN  FRANCISCO. 
[From  the  Commercial  Hetald,  January  13,  1871.] 

The  following  table  comprises  the  receipts  of  treasure  in  this  eit}', 
through  Wells,  Fargo  &  Co.'s  Express,  during  the  year  1870 : 

From  the  northern  and  southern  mines. 


1870. 


January  . . , 
Febniarj' . . 
March  .  * . . . 

April 

May 

Juiie 

July 

Au^i(»t . . . 
September. 
(Jctober  — 
November 
l)ecemlK«r. 


Silver  bul- 
lion. 


91,116,129 
1,  034,  472 
978, 548 
1,  047,  276 
1,  200. 171 
1.391,142 
1,  200,  515 
1, 198, 144 
1,314,727 
1, 034,  513 
1,  434.  80a 
1, 202.  544 


Gold  (lust. 


II,  109. 122 
1.060,827 
1,465,574 
1,  .-ill,  802 
1,  815,  647 
1,  855,  753 
1.651,430 
1, 680,  800 
1,  689,  694 
1,304,219 
1, 422, 300 
1, 194,  963 


Total  1870 14,152,984     17,762,131 

Total  186J».. Not  sep'td.  Not  sep'td. 

Total  1868 Not  sep'td.  Not  sep'td. 

Tot4ill867 Not  sep'td.  Not  sep'td. 


Coin. 


1683,649 
384,223 
601,  842 
524,  814 
398.289 
414,  184 
442,891 
693.656 
656,675 
504,037 
562,312 
620,465 


6,487,037 

11,  572, 594 

6,620,297 

4,812,787 


TotaU, 


$2,908,800 
2.479,382 
3.045,964 
.1,0^892 
3.414.107 
3.661,079 
3,294,836 
3,572,600 
3,661,096 
2.842,769 
3,  419, 515 
3, 017, 972 


38,402.152 
44, 045, 445 
45,932,940 
45,404,770 


MISCELLANEOUS. 
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From  the  northern  coast. 


Jannary ... 
February . . 

March 

April , 

Hay , 

Juiie 

July 

An^st  — 
September 

October 

November . 
December. , 


1870. 


Total  1870. 
Total  1869. 
Total  18C8. 
Total  1867. 


Silver  bul- 
lion. 


Gold  dust. 


Not  scp'td. 
Not  sep'td. 
Not  sep'td. 


1302,429 
201,  r»62 

88,082 
195,  806 

67,533 
340,  902 
313,200 
513,  269 
526,  405 
300,490 
324, 150 
206, 638 


3,380,566 
Not  sep'td. 
Not  sep'td. 
Not  sep'td. 


Coin. 


Totals. 


148, 038 
33,  530 
70,  866 
35,494 
59,  867 
24,  260 
14,  685 
46.  79:< 
25,095 
18,  410 
16,  521 

^39, 342 


1350,  467 
235, 192 
158,  948 
231,300 
127,400 
365, 162 
327,885 
560,  Q62 
551,  500 
318, 900 
340,  671 
345,980 


532,901 
300,397 

T2S,  era 

1, 396,  439 


3, 913,  467 
2, 958,  458 

2,  936,  955 

3,  801,  48» 


From  tlie  southern  coast. 


January . . . 
February . 

March 

April 

May , 

June , 

July 

Aupust 

S<!pteniber 

October 

November 
December. 


1870. 


Total  1870. 
Total  1869. 
Total  1868. 
Total  1867. 


Silver  bul- 
lion. 


Not  sep'td. 
Not  sep'td. 
Not  sep'td. 


Gold  dust. 


Coin. 


$7,930 
13,  725 
30,305 
13,  472 
186,  548 
11,339 
9,280 
10, 697 
21, 314 
21,  747 
42,532 


399,888 
Not  sep'td. 
Not  scp'td. 
Not  sep'td. 


$168, 462 
73,430 
64, 019 
81,601 
30,014 
95.  410 
85,  4:i0 
62,  845 
50,256 
49,508 
37,  674 
45,899 


844,  548 

227,000 

557,050 

1, 096,  440 


Totals. 


1176,  393 
87,155 
94,324 
95,073 
216, 562 
106,  749 
94,  710 
73,542 
71,  570 
71,255 
80, 206 
76,  898 


1, 244,  436 
2, 282,  571 
2, 304, 060 
2, 391,  341 


CURRENCY  MOVEMENT. 

The  annexed  table  exhibits  the  interior  and  coastwise  receipts,  (Wells, 
Fargo  &  Co.,)  imports  foreign,  and  exports  for  the  year  18C8,  18G9,  and 
1870: 


186a 

1869. 

1870. 

Interior  receipt* 

151, 173,  955 
3,  336, 280 

149, 286,  474 
6,  023,  677 

142.  874.  746 

Imports,  foreisu 

5, 466,  883 

Total  

54,  510, 235 
35,  444, 395 

55, 310, 151 
37, 287. 117 

48.  341.  629 

Exports 

32.  983. 140 

Currency  movement 

19, 065, 840 

18,  023, 034 

15, 358.  489 

TREASURE  PRODUCT,  IMPORTS,  ETC. 

The  receipts  of  treasure  from  all  sources,  through  regular  public  chan- 
nels, during  the  past  twelve  months,  as  compared  with  the  same  period 
in  1869,  have  been  as  follows : 


1869. 


1870. 


From  northern  and  sonthem  mines. 

Coastwise,  north  and  south 

Imports,  foreign 


144,  045,  445 
5, 241, 029 
6, 023,  677 


Totals 55,310,151 


$38,  402, 152 

4,  472,  594 

5,  466,  683 


48, 341, 629 
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The  following  table  shows  the  value  and  destination  of  treasure  sbip^ 
ments  from  this  port  during  the  past  sixteen  years,  from  1855  to  1870. 
inclusive : 


Y6ars. 


1855 

1856 

1857 

1858 

1859 

1860 

1861 

1862 

1863 

1864 

1865 

1866 

1867 

1868 

1869 

1870 

Totals 


Eastern 
porta. 


138,730,564 
39, 895, 294 
35, 531, 778 
35, 891,  236 
40, 146,  437 
35, 719, 296 
32,628,011 
Si6, 194, 035 
10, 389,  330 
13, 316, 122 
20.583,390 
29, 244,  891 
23,355,903 
21,  468,  800 
12. 459,  813 
13.  443, 295 


428. 998, 195 


England. 


$5, 182. 156 

8,666,289 

9, 347, 743 

9, 265,  ri9 

3,  910.  930 

2,672,936 

4, 061,  779 

12,  950, 140 

28.  467, 256 

34,  436, 423 

15, 432, 639 

6,  532, 208 

5, 841, 184 

5, 312, 979 

11,  841,  812 

9,  790,  631 


173, 712, 844 


China. 


Panama. 


Other 
ports. 


Totak. 


$889,675 
1,308,852 
2. 993, 264 
1, 916. 007 
3. 100,  756 
3, 374, 680 
3. 541, 279 
2,660,754 
4, 206, 370 
7,888,973 
6,963,522 
6,527,287 
9,  ail,  504 
6, 193, 995 
6,  487,  445 
5,  496,  856 


72, 581, 219 


1231,907 
253.268 
410. 929 
299,265 
279,949 
300.819 
349.769 
434,508 

2,503,296 
378,795 

1, 224,  845 
511,550 
372,552 
640,000 
658,182 
955,497 


$128,129 

573,732 

692,978 

175,779 

902,390 

258,185 

95,920 

323,394 

505,667 

686,888 

1,  103,  832 

1,  548,  457 

3,  075,  149 

1,828,621 

5,839,865 

3,  996,  861 


9, 104,  431 


21,034.776 


$45.ia3 

S0.9T.IM 

48,9:fl^ce 

47,5«.« 

47. 640. « 
42.39SLffi 
40.ff%^ 
42,5(175 
46,  €71,0 
56,:97.fll 

44,3H» 
41.671^:9 
35.4H3B 

37,«:,in 

32.9S3.1« 


705,431,« 


It  will  be  seen  that  our  treasure  exports  to  eastern  ports  were  $983,48:i 
more  than  in  1869,  while  those  to  England  decreased  $2,051,181 ;  also 
to  China  and  Panama,  $1,393,274 ;  to  other  ports,  $1,843,00^. 

EXPORTS  OF  aOLD  AIO)  SILVEE  BARS  FEOM  SAN  FRANCISCO. 

[From  the  Alta  California.] 


Gold. 

SilTer. 

1866 , 

124,  995.  524 

19,  689,  943 

17,  595,  831 

13,  610,  466 

8,  962,  148 

$18.98S.15I 
15.328,aa 
13,9DS,M 
11.599,194 
11,612,» 

1867 

1868 

1869 

1870 

• 

PRODUCT  OF  QUICKSILVER. 

[From  the  San  Franciaco  Commwcial  Herald,  January  13, 1871. J 


New  Almaden  Mine. 

New  Idria  Mine 

Kedington  Mine 

Sundry  other  mines . 


Total. 


1869. 


25,600 

12.300 

8,700 

2.100 


17,000 

10,450 

5,000 

1,150 


1871 


FUAl 

HOW 

10. 0« 

4.5tf 

1,009 


48,700  33,600  ;    29,5« 


The  exports  east  and  to  different  countries  for  1867,  1868,  1869,  and 
1870,  were  as  follows : 


New  York 

Great  Britain ; 

China 

Mexico 

South  America 

Australia 

British  Columbia 

other  countries * 

Total 


1867. 

1868. 

FUukM. 

Flaalu. 

2,900 

4.500 

1,500 

3.500 

10,  Oil 

17,785 

10, 042 

14.120 

3,800 

2,500 

300 

1,580 

20 

20 

280 

501 

28,853 

44,506 

FUukM. 
1,500 


11,600 

8  OOO 

2,900 

300 

4 
51 


94,415 


4,0» 

7.088 

1,360 

300 

9 

41 


13,788 


MISCELLANEOUS. 
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The  exports  -of  former  years  were — 


Year. 


In  1852 
In  1833 
In  1854 
In  1855 
In  1856 
In  1857 
In  1858 
In  1859 


FlaftkB. 

900 

12,737 

20,963 

27,165 

23,740 

27,  262 

24,142 

3,399 

Year. 


In  1860 
In  1861 
In  1862 
In  1863 
In  1864 
In  1865 
In  1866 


Flasks. 


9,448 
35,995 
33,747 
26. 014 
36,927 
42,  469 
30,287 


These  tables  show  the  production  from  all  the  mines  on  the  Pacific 
slope  to  be,  in  1870,  about  4,000  flasks  less  than  in  18C9,  while  the  exports 
have  been  10,627  flasks  less  in  1870  than  in  the  year  preceding.  The 
price  a  year  ago  was  60  cents,  against  90  cents  at  this  date.  .  The  pro- 
duct of  the  Kedington  Quicksilver  Mine  for  the  year  1870  has  been  4,546 
flasks,  the  company  having  used  only  one-half  of  their  reduction  capacity. 
It  is  understood  that  the  company  is  under  contract  for  all  the  quick- 
silver they  produce  up  to  April,  1872,  at  $40  per  flask^  and  although  this 
figure  undoubtedly  affords  them  a  handsome  profit,  it  is  not  difiicult  to 
see  how,  in  view  of  the  great  advance  in  quicksilver,  (now  selling  at  90 
cents  per  pound,  or  $68  85  per  flask,)  they  should  prefer  to  produce, 
during  the  remainder  of  the  contract,  only  the  half  of  their  known 
capacity,  choosing  rather  to  keep  in  their  mine  the  rich  bodies  of  ore 
which  they  have  recentlj'  discovered,  to  be  worked  after  the  expiration 
of  their  contract,  when  it  will  yield  them  at.least  50  per  cent,  more  than 
if  brought  to  market  now.  This  policy  may  operate  rather  severely  on 
consumers,  by  contributing  to  enhance  the  price  of  quicksilver,  but  it 
cannot  be  denied  that  it  is  a  very  natural  one  for  the  company  to  pur- 
sue under  the  peculiar  existing  circumstances.  The  local  sale  of  quick- 
silver for  consumption  on  this  coast  has  been,  in  1870, 30  per  cent,  gretiter 
than  in  1869,  showing  a  noteworthy  increase,  in  spite  of  the  largely 
advanced  price. 


MONTHLY  EECEIPTS  OF  COAL  AT  SAN  FEANCISCO  FROM  MONTE  DIABLO . 


fFrom  the  Alta  Califomia  January,  6, 1871.] 


Tons. 

January. 11, 174 

February 10, 917 

March 12,205 

April 10, 137 

May 11, 046 

June 10,310 

July 7,912 

August 10, 874 


September 
October  . . , 
November , 
December . 


Tons. 
11,  654 
12, 186 
10, 178 
11, 161 


Total  for  1870 129,  761 

Total  .for  1869 145,  227 


COAL  TRADE   OF  SAN  FRANCISCO. 
[From  the  Commercial  HeraldLJ 

Imports. 

1869.  1870. 

Anthracite,  tons 24, 844  21, 320 

Cumberhmd,  tons 5,  708  4, 012 

Cumberland,  casks   11,655  6,637 

English,  tons 17, 386  31, 196 

fl.  Ex.  10 34 
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1869.  1870. 

Sydney,  tons. 75,  J45  83,982 

Chili,  tons 1, 114  7,350 

Vancouver  Island 14,880  12,(Wj 

BellinjMfbam  Bay,  tons 20,  552  14, 355 

Mt.  Diablo,  tons 148,  722  129, 761 

Coos  Bay,  tons 14, 824  20,507 

Specified  on  the  way  from  domestic  Atlantic  ports. 

December  31,  1869.  1870. 

Tons 1,266  2,4^ 

Casks 2, 436  890 

Under  the  general  depression  wliich  has  characterized  our  leiiding 
industries  for  the  past  year,  our  coal  trade  has  maintained  itself  more 
successfully  than  we,  perhaps,  had  any  right  to  expect.     In  our  review 
of  the  market  for  1861),  we  noted  the  extraordinary  import  of  Sydney, 
which  set  in  upon  us  in  the  last  quarter  of  that  year,  depressing  in  an 
unusual  degree  the  market,  both  of  coal  and  tonnage.     This  extraordinanr 
import  has  been  more  than  maintaiued  during  the  year  1870,  producing 
like  results,  even  in  a  more  marked  degree.    Within  our  recollection 
prices  never  before  touched  the  figures  which  have  ranged  through  the 
past  year;  and,  as  a  result,  importers  complain  of  heavy  losses,  and 
ship-owners  of  unremnnerative  rates.     Upon  the  whole,  however,  our 
domestic  mines  seem  to  have  maintained  themselves  reniarkablv  well. 
Coos  Bay  shows  an  increased  jiroduction  of  nearly  50  per  cent.,  and 
though  Bellingham  Bay  shows  a  decrease  of  some  33  per  cent.,  in  con- 
secpuMice  of  the  interruption  of  work  at  the  mine  incident  to  important 
improvements  which  were  in  progress,  the  agent  assures   us  that  the 
demand  for  this  coal  has  been  largely  in  excess  of  the  supply,  notwith- 
standing the  low  prices  of  other  favorite  varieties  for  domestic  purposes. 
We  also  learn  the  company  is  now  in  fine  working  order,  and  expect 
for  the  future  to  keep  the  market  fully  supplied.     Our  domestic  steam 
coals,  from  Mount  Diablo,  seem  also  to  have  maintained  themselves 
with  gratifying  success.    We  note  that  the  Black  Diamond  Company 
has  disbursed  its  dividends  regularly  through  the  year,  notwithstanding 
the  depression  of  prices  and  a  somewhat  diminished  production.    The 
aggregate  import  and  production  forthe  year  shows  but  a  small  apparent 
increase  of  about  2,000  tons;  but,  as  the  calorific  power  of  our  imported 
coals  is  generally  estimated  to  be  about  a  third  greater  than  that  of  our 
domestic  production,  the  excess  of  20,000  tons  of  the  former  is  equivalent 
to  about  35,000  tons  of  the  latter  in  actual  consumption,  and,  therefore, 
more  than  accounts  for  the  decrease  in  the  production  of  our  domestic 
coals  for  the  year.    It  is  proper  to  note  that  for  the  first  half  of  the 
year  mining  operations  were  carried  on  in  the  Corral  Hollow  District, 
which  supplied,  as  we  learn  from  one  of  the  owners,  some  3,000  tons  to 
the  Western  Pacific  Railroad  and  Stockton.    We  have,  therefore,  added 
this  amount  to  the  total  product  of  domestic  coals,  as  given  in  cor 
detailed  tabular   statement  above.     There  has  also   been   some  coal 
brought  from  the  Kocky  Mountains,  which  is  said  to  be  a  line  article 
for  domestic  i)urposes ;  but  as  to  the   amount   brought,  we  have  no 
figures.    Classifying  the  various  varieties  as  foreign,  eastern,  and  do- 
mestic, and  reducing  Cumberland  casks  to  tons  at  the  rate  of  1,G(K) 
pouiids  each,  we  submit  the  annexed  comparative  statement  for  the 
l)ast  live  years : 
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1866. 

1867. 

186a 

1869. 

1870. 

Totals. 

Foreign 

Tons. 
74.500 
22,500 
93,500 

190,500 

Tons. 
64,000 
62,500 

124,500 

Tons. 
93,000 
32,700 

157,000 

Tons. 
109,000 
38,600 
184, 100 

Tons. 
135, 168 
30,820 
167, 183 

Tons. 
475.  668 

i.     Eastern 

187,120 

•^    Domestic 

726,283 

Total 

251,000 

282,700 

331,700 

333,171 

1,389,071 

-1 

.                       QUARTZ  TVfmiNG  IN 

TUOLUMNE  COUNTY, 
CORRECTION. 

CALU'ORNTA. 

The  first  returns  of  the  census,  from  the  quartz  mines  of  Tuolumne 
County,  extracts  of  which  are  given  on  page  33  of  this  volume,  were 
highly  confused  and  defective.  They  have  since  been  corrected  by 
means  of  correspondence  with  each  of  the  principal  mining  companies"; 
and  the  present  results  are  so  different  from  the  former  reports  that,  in 
justice  to  the  mines,  they  are  here  added ;  the  pages  containing  the  erron- 
eous figures  having  unfortunately  been  printed  before  the  corrections 
were  received.  It  now  appears  that  eight  mines,  during  the  year  ending 
June  1,  1870,  employed  ninety  men,  for  an  average  of  ten  months.  The 
yield,  as  shown  by  the  returns  of  the  mills,  was  $165,900,  or  about 
$13  82  for  each  ton  of  ore  worked.  The  following  mines  produced  the 
largest  quantities  of  ore:  Eagle,  2,500  tons;  Golden  Rule,  3,000  tons; 
App,  2,000  tons;  Heslep,  1,900  tons;  Reist  &  Co.,  1,425  tons;  Mount 
Jefferson  Company,  1,400  tons.  The  principal  mills  reduced  ore  as  foL 
lows:  the  Eagle,  2,100  tons,  yielding  $31,500;  the  Golden  Rule, 2,600 
tons,  $38,500 ;  the  App,  1,600  tons,  $2,300 ;  the  Heslep,  1,500  tons, 
$26,000;  Reist  &  Co.,  1,200  tons,  $13,000;  Mount  Jefferson  Company, 

tons,  $21,500.    It  will  be  seen  that  the  average  value  of  the  ore 

crushed  at  the  App  Mill  was  $14  37  per  ton,  or  above  and  not  below 
the  average  of  the  rest. 

R.  W.  R. 


INDEX  OF  MINES. 


A. 

A.  Ackerford,  Calaveras  Connty,  California 35 

Abellino,  Inyo  County,  California 24 

Abundancia,  Inyo  County,  California 31,22,24 

Accidental,  Yavapai  County,  Arizona 250 

Ada  Gossage,  Elko  County,  Nevada 145 

Adellia,  Sierra  County,  California 90 

Aerolite,  White  Pine  County,  Nevada 157 

Alabama,  White  Pine  County,  Nevada 157 

Alaska,  Humboldt  County,  Nevada 140 

Alaska,  Sierra  County,  California 48 

Albert  Lazy,  Calaveras  County,  California 36 

Alcran,  Mojave  County,  Arizona. 262 

Alexander  <&  Co.,  Calaveras  County,  California 36 

Alleghany,  Sierra  County,  California. 91 

Alleghany  Consolidated,  Sierra  County,  California 92 

Alliance,  Gilpin  County,  Colorado 297 

Allison,  Owyhee  County,  Idaho 188,190 

Alpha,  Humboldt  County,  Nevada 134 

Alpha,  Inyo  County,  California 22, 23 

Alpha  Consolidated,  Washoe  County,  Nevada 108,110 

Alps,  Gilpin  County,  Colorado 288,297 

Alta,  White  Pine  County,  Nevada 161 

Alta  No.  3,  Nevada  County,  California • 45 

Alturas,  Plumas  County,  California 50 

Amador,  Amador  County,  California 37 

Amazon,  Lincoln  County,  Nevada , 174 

American,  Storey  County,  Nevada 104 

American  Company,  Nevada  County,  California 74 

American  Eagle,  Nye  County,  Nevada , 130 

American  Flag,  Gilpin  County,  Colorado 288,297,313 

American  Flag  Ex.,  Gilpin  County,  Colorado 297 

Andrew,  Gilpin  County,  Colorado 309 

Andre w  Jackson,  White  Pine  County,  Nevada 161 

Angel's,  Calaveras  County,  California 35 

Antietaro,  Mojave  County,  Arizona 863 

Antone,  Yuba  County,  California 48 

App,  Tuolumne  County,  California -. 33, 531 

Arctic,  Lander  County,  Nevada 116 

Argenta,  Elko  County,  Nevada. ..: « 145 

Argenta  Excelsior,  Elko  County,  Nevada 145 

Argenta  Extension,  Elko  County,  Nevada 145 

Argentunv.  Elko  County,  Nevada 115 

Arizona,  Humboldt  County,  Nevada 134, 141 

Arizona,  Nye  County,  Nevada 128 

Arnold,  New  Mexico 284 

Asteroid,  Inyo  County,  California 21, 22, 23 

Astor,  Clear  Creek  County,  Colorado 288,316 

Astor,  Yavapai  County,  Arizona 240 

Atlanta,  Alturas  County,  Idaho 202 

Atlantic,  Gilpin  County,  Colorado 297 

Atturas,  White  Pine  County,  Nevada 159 

Auburn,  Humboldt  County,  Nevada i 140 

Aurora  Consolidated,  White  Pine  County,  Nevada 159 

Aurora  North,  White  Pine  County,  Nevada 157 

Aurora  South,  White  Pine  County,  Nevada 155, 157, 159 

Aurora  West,  Lander  County,  Nevada 115 

Autumn,  White  Pine  County,  Nevada 159 

Autumn  No.  2,  White  Pino  County,  Nevada 162 

Avalanch,  Humboldt  County,  Nevada 133 

Aztec,  Yavapai  County,  Arizona 244 
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Bacy,  Lander  Connty,  Nevada 119 

Badj;er  Hill,  Nevada  County,  California 76 

Badger  Hill,  White  Pine  Connty,  Nevada 161 

Badges,  Lander  County,  Nevada 119 

Bailey,  Lander  County,  Nevada 116 

Baker,  Clear  Creek  County,  Colorado 288,316 

Baker,  Lander  Connty,  Nevada 116 

Baker,  S.  C,  Lander  County,  Nevada 116 

Balhec,  Lincoln  County,  Nevada 175 

Baldy  Green  Mandage,  White  Pine  County,  Nevada 162 

Ballenciana,  Yavapai  County,  Arizona : 244 

Baltimore  and  Colorado,  Gilpin  County,  Colorado ^ 309 

Bandera,  Inyo  County,  California % 23 

Banner  State,  Whit^  Pint?  CV»unty,  Nevada 159 

Barry,  Frank  &  Co.,  Calaveras  County,  California 35 

Batchelder,  J.  B.,  Plumas  County,  California 51 

Bates,  Gilpin  County,  Colorado 288,296,297,306 

Bates-Hunter,  Gilpin  County,  Colorado 3(>6 

Battle  Mountain,  Humboldt  County,  Nevada 132 

Baxter  &  Crispin,  Gilpin  County,  Colorado 288 

Beck,  H.,  Deer  Lo<lge  County,  Montana 207 

Bedrock  Tunnel  Company,  Nevada  County,  California 74 

Belcher,  Storey  County,  Nevada 96, 103 

Belcher,  S<»gregat4?d,  Storey  County,  Nevada 103 

Belfast,  Yavapai  County,  Arizona 246 

Belle  Peck,  Owyhee  County,  Idaho 190 

Belleville,  San  Bernardino  County,  California 13   , 

Belmont,  Clear  Creek  County,  Colorado 316 

Belmont,  Inyo  County,  California 22 

Bench,  Gilpin  County,  Colorado 297 

Ben  Franklin,  Mojave  County,  Arizona 261 

Benton,  Yavapai  County,  Arizona 247 

Benton  Cortes,  White  Pine  County ,  Nevada 160 

Berlin,  Lander  County,  Nevada 116, 117 

Berry,  Gilpin  County,  Colorado 297 

Berry,  Lander  County,  Nevada 116 

Big  Bilk,  Lander  County,  Nevada 119 

Big  Bug,  Yavapai  County,  Arizona 251 

Big  Giant,  Elko  County,  Nevada 151 

Big  Treasure,  White  Pine  County,  Nevada 162 

Billy  Pointer,  Yavapai  County,  Arizona 249 

Binghampton,  White  Pine  County,  Nevada 161 

Bi«d»eye  Creek  Company,  Nevada  County,  California 82 

Bismarck,  Mojave  County,  Arizona " 263 

Bismuth,  White  Pine  County,  Nevada. 161 

B.  K.  Thorn  &  Co.,  Calavenuj  County,  California 35 

Black  Chief,  Yavapai  County,  Arizona 244 

Blackfoot,  Deer  Lixlge  County,  Montana 206 

Black  Hawk,  Gilpin  County,  Colorado 301 

Black  Jack,  Esmeralda  County,  Nevada 175 

Black  Jacket,  Whitei  Pine  County,  Nevada 159 

Black  Lc<lge,  Lander  County,  Nevada 116, 117 

Black  Snli»huret,  P^smeralda  County,  Nevada 175 

Black  Thorn,  White  Pine  County,  Nevada 160 

Blair,  Whitei  Pine  County,  Nevada 159 

Blazing  Star,  Clear  Creek  County,  Colorado 289 

Blood  &  Co.,  White  Pine  Conntv,  Nevada 162 

Blue  Bell,  Elko  County,  Nevada 147 

Blue  Bell,  Mojave  County,  Arizona 263 

Blue  Cloud,  Whit^  Pine  County,  Nevada 162 

Blue  Eagle,  Lincoln  County,  Nevada 174, 175 

Bine  Gravel,  Yuba  County,  California 48, 71 

Blue  Jacket,  Elko  County,  Nevada 149 

Blue  Jacket,  Owyhee  County,  Idaho 190 

Blue  Point  Gravel  Company,  Yuba  Count v,  California 68, 70 

Bobtail,  Gilpin  County,  Colorado '. 288, 294, 296,  297, 298 

Bomig  &  Co.,  Calaveras  County,  California 35 
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Bonaparte  Hill,  Alturas  County,  Idaho 202 

BoucKell  «fc  Co.,  Calaveras  County,  California 89 

Bouliler  County,  BoultliT  County,  Colorado 327 

Bounty,  White  Pine  County,  Nevada 161 

Bourhon,  Nevada  Countj-,  California 1 79 

Bourbon,  White  Pine  County,  California 162 

Box  Ekler,  Yavapai  County,  Arizona 248 

Bradshaw,  Yavapai  County,  Arizona 244 

Brandon,  Yavapai  County,  Arizona 240 

Brick,  Beaver  Head  County,  Montana 212 

Brigadier,  Elko  County,  Nevada 149 

Brings,  Gilpin  County,  Colorado 302 

Brogan  &  Co.,  Placer  County,  California 85 

Bromide,  White  Pine  County-,  Nevada 160 

Bronze,  Yuma  County,  Arizona 269 

Brother  Couover,  White  Pine  County,  Nevada I60 

Brown,  Clear  Creek  County,  Colorado 28':?,316 

Brown,  New  Mexico 284 

Brown  &  Co.,  Nevada  County,  California 82 

Brown  Brothers,  Nevada  County,  California 40 

Brown,  E.  J.,  White  Pine  County,  Nevada 160 

Broom  Ranger,  White  Pine  County,  Nevada 160 

Brush  Creek,  Sierra  County,  California 48 

Buckeye,  Elko  County,  Ne va^la 145 

Buckeye,  Lander  County,  Nevada 117, 120 

Buckeye,  Mariposa  County,  California 31 

Buckeye,  Plumas  County,  California 50 

Buckeye,  Sweetwater  Conn ty,  Wyoming 335 

Buckeye,  Yuma  County,  Arizona 272 

Buckeye  or  Hancock,  Slojave  County,  Arizona 262 

Buckeye  No.  2,  Alpiue  C<»unty,  California 52 

Buckeye  Hill  Company,  Neva<la  County,  California 74 

Buel  North  Star,  Lander  County,  Nevada 112 

Buena  Vista,  Humboldt  County,  Nevjula 133 

Buena  Vista,  Inyo  County,  California 24 

Buena  Vista,  Nevada  County,  Calif<»rnia 40, 45 

Buena  Vista,  Yavapai  County,  Arizona 256 

Buena  Vista,  Yuma  County,  Arizona ■. 269 

Bullion,  Alpine  County,  California 52 

Bullion,  Storey  County,  Nevada 93, 103 

Bull  whacker.  Lander  County,  Nevada 119 

Bully  Bueno,  Yavapai  County,  Arizona 242 

Bunker  Hill,  Clear  Creek  County,  Colorado 2r'8 

Burke,  Lincoln  County,  Nevada 164, 175 

Burning  Moscow,  White  Pine  County,  NevaUa 161 

Burro.  Yavapai  County,  Arizona 246 

Bunoughs,  Gilpin  County,  Colorado ' 288, 294, 296, 307, 309 

Burton,  Gilpin  County,  Colorado 297, 298 

Buster,  Elko  County,  Nevada 149 

Butter  Cup,  Lander  C<mnty,  Nevada 119 

Butter  Cup,  White  Pine  County,  Nevada 159 

Butts  &.  Co.,  Nevada  County,  California 45 

C. 

Cable,  Deer  Lodge  County,  Montana 206 

Cadiz,  White  Pine  County,  Nevada 161 

Cadiz  No.  2,  White  Pine  County,  Nevada 160 

Cahill,  John  &  Brother,  White  Pine  County,  Nevada ., .  160 

Caledonia,  Storey  County,  Nevada 103 

Calhoun,  Gilpin  County,*^  Colorado 297 

California,  Elko  County,  Nevada 146 

California,  Gilpin  County,  Colorado 288,21)4,313 

California,  White  Pine  County,  Nevada 159 

Cal iforn ia,  Yavapai  County,  Arizona 247 

Campbell,  Black  &  Co.,  Shoshone  County,  Idaho 203 

Camp  Grove,  Giljnn  County,  Colorado 294,297 

Candelaria,  Inyo  County,  California 22,24 

Canon  Creek,  Placer  County,  California 37 
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Canton,  Gilpin  County,  Colorado - 

Capital,  Clear  Creek  County,  Colorado S 

Capital,  Yavapai  County,  Arizona U 

Carbonate,  White  Pine  County,  Nevada 1/ 

Cariboo,  Boulder  County,  Colorado » 

Cariso,  Sweetwater  County,  Wyoming &I 

Caroline,  White  Pine  County,  Nevada is| 

Carrie  ShiehU,  Sweetwater  County,  Wyoming 2.! 

Carrol,  J.  &  Co.,  Siskiyou  County,  California i ?i 

Carrolton,  Gilpin  County,  Colonwlo ** 

Carson  &  Osgood,  Trinity  County,  California I 

Carter,  Boulder  County,  Colorado »] 

Carter,  Lander  County,  Nevada ll»| 

Cashier,  Clear  Creek  County,  Colorado 288,1' 

Castle  Dome,  Yuma  County,  Arizona t. 

Casto  Hill,  Gilpin  County,  Colorado 31. 

Cedar,  Nye  Couuty,  Nevada P 

Cedar  Springs,  El  Dorado  County,  California > 

Cement  Hill,  Nevada  County,  California 4a, T; 

Central,  Elko  Couuty,  Nevada \t 

Central,  Lander  County,  Nevada \t 

Central  Pacific,  Humboldt  County,  Nevada U 

Challenge,  Yuma  County,  Arizona aC 

Champion,  Lauder  County,  Nevada 118, li' 

Champion,  White  Pine  Couuty,  Nevada U 

Chaparell,  White  Pine  County,  Nevada Iffi 

Chaparral,  Yavapai  County,  Arizona 25* 

Charles  and  Therese,  White  Pine  County,  Nevada 1« 

Charter  Oak,  White  Pine  County,  Nevada 158 

Charles  Clackliu  &  Co.,  Calaveras  Couuty,  California 36 

Cha.se,  Yavapai  County,  Arizona 239 

Chatauqne,  Summit  County,  Colorado ,. 331 

Chattahoochee,  Yavapai  County,  Arizona S-P 

Cherokee,  Butt«  County,  California Ui 

Chester,  White  Pine  County,  Nevada 117 

Chevall,  luyo  County,  California ^ 

Chicago,  Alpine  County,  California 5j 

Chicago,  Lander  Couuty,  Nevada 116 

Chihuahua,  White  Pine  County,  Nevada [/^  159 

Chipmunk,  Owyhee  County,  Idtvho 190 

Chloride,  Summit  County,  Colorado 33} 

Chloride,  White  Pine  Couuty,  Nevada 159 

Chloride,  Yavapai  Couuty,  Arizona 239 

Cliloride  Flat,  White  Pine  County,  Nevada [[[  161 

Ciiollar,  Storey  County,  Nevada .• 104 

Chollar,  Lynch,  Storey  County,  Nevada ,  UH 

Chollar-Potosi,  Storey  County,  Nevada 93^  JOO,  103 

Christmas  Hill,  Nevada  County,  California '       '  jsl 

Cislcr,  Gilpin  County,  Colorado 297 

Clark,  W.  H.,  Grant  County,  Oregon [  177 

Clark-Gardner,  Gilpin  County,  Colorado 297,308 

Clirt',  White  Pine  County,  Nevjwla \  161 

Clift,  Clear  Creek  County,  Colorado 3I6 

Clyde,  White  Pine  County,  Nevada 16i 

Coaley,  Gilpin  Couuty,  Colorado 28^, 315 

Cohalco,  White  Pine  County,  Nevada *161 

Coin,  Clear  Creek  County,  Colorado 316 

Coin,  Humboldt  County,  Nevada 140 

Colpy,  Summit  Couuty,  Colorado 33O 

Colcy,  (Guibor^s  ex.,)  Summit  County,  Colorado XJI 

Collcfu  Bawn,  White  Pine  County,  Nevada 100 

Colorado,  Gilpin  Couuty,  Colorado 3^19 

Coltou,  Gilpin  County,  Colorado 237 

Columbia,  Boise  Couuty,  Idaho 192 

Columbia  Hill,  Nevada  County,  California 77 

Combination,  White  Pine  County,  Nevada KiO 

Comet,  dear  Creek  County,  Colorado 316 

Comet,  Lincolu  County,  Nevada 170 
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Commercial,  Gilpin  County,  Colorado 298 

Commonwealth,  Clear  Creek  County,  Colorado 289 

Comstock,  Boulder  County,  Colorado 328 

Comstock,  Summit  County,  Colorado 329 

Confidence,  £1  Dorado  County,  California 38 

Confidence,  Storey  County,  Nevada 104 

Conger,  Bonlder  County,  Colorado * 328 

Congress,  Clear  Creek  County,  Colorado 289 

Conlee,  Gilpin  County,  Colorado 309 

Couly  &  Powel,  Plumas  County,  California 50 

Conqueror,  Clear  Creek  County,  Colorado 289 

Conquest,  Yuma  County,  Arizona 268 

Consolidated  Chloride,  White  Pine  County,  Nevada 108 

Consolidated  Chloride  Flat,  White  Pine  County,  Nevada 159 

Consolidate<l  Virginia,  Storey  County,  Nevada 103 

Constantia,  Yuma  County,  Ai'izoua 268 

Constitution,  White  Piue  County,  Nevada 161 

Cook  County,  Gilpin  County,  Colorado 297 

Coombs,  Grant  &  Co.,  Nevada  County,  California 40 

Cooper,  Gilpin  County,  Colorado 297 

Copper  Cafion,  Humboldt  County,  Nevada 133 

Cordoza,  E.  S.,  White  Pine  County,  Nevada 161 

Corduroy,  Owyhee  County,  Idaho 190 

Cornucopia,  Yavapai  Countj,  Arizona 256 

Coronel,  Inyo  Connty,  California 23 

Corse,  Lander  Connty,  Nevada 116 

Corydou,  Gilpin  County,  Colorado 297 

Crawford  County,  Gilpin  County,  Colorado 297 

Cream  City,  White  Pine  County,  Nevada 162 

Crehr  &  Co.,  Calaveras  County,  California 35 

Creole,  Lincoln  County,  Nevada 167 

Crescent,  Elko  County,  Nevada 145, 146 

Crescent,  Lincoln  County,  Nevada 175 

Crescent,  Plumas  County,  California 51 

Crescent,  White  Pine  County,  Nevada 161 

Crown  Point,  Elko  County,  Nevada 145 

Crown  Point,  Storey  County,  Nevada 93, 103 

Crystal,  El  Dorado  County,  California 38 

Crystal,  Humboldt  County,  Nevada 136 

Cumberland,  Humboldt  County,  Nevada 133 

Cutter,  Whit«  Pine  County,  Nevada 159 

Cyclop,  Yavapai  County,  Arizona 241 

D. 

« 

DoUarhide,  Lander  County,  Nevada 115 

Daney,  Storey  Connty,  Nevada 103 

Daniel  Webster,  Mojave  County,  Aiizoua 263 

Darby,  Mojave  County,  Arizona 263 

Date  Creek  or  Gnome,  Yava[)ai  Connty,  Arizona 256 

Daven])ort  &  Co.,  El  Dorado  County,  California 38 

Davis,  Calaveras  County,  California 35 

Davis,  White  Pine  County,  Nevada 159,162 

Day  &  Harvey,  Deer  Lodge  County,  Montana 207 

Dead  wood,  Yavapai  County,  Arizona 250 

Deep  Channel,  El  Dorado  County,  California 38 

Delaware,  Gilpin  Connty,  Colorado 288 

Dell,  White  Pine  Connty,  Nevada 161 

Del  Monte,  Esmeralda  Connty,  Nevada 175 

Del  Norte,  Del  Norte  County,  California ^. . .' 54 

Delmonico,  Whit-e  Pine  County,  Nevada 162 

Del  Pasco,  Yavapai  Connty,  Arizona 244 

Delphi,  Kern  County,  California 28 

Demerara,  Lincoln  County,  Nevada 174, 175 

Derby,  White  Pine  County,  Nevada 159,162 

Des  Moines,  Gilpin  Conntj',  Colorado 298 

De  Soto,  Humboldt  County,  Nevada 134, 141 

Dexter,  Yavapai  County,  Arizona 246 

Diamond,  Jenerson  County,  Montana 210 

Dick  Eagan  &  Co.,  Grant  County,  Oregon 177 
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Dickinson,  White  Pine  County,  Nevada IS 

Dives,  Clear  Creek  County,  Colorado 

Dividend,  Yavapai  County,  Arizona & 

Dixie,  Deer  Lodge  County,  Montana ^ 

Domingo,  White  Pine  County,  Nevada li 

Don  Juan,  White  Pine  County,  Nevada Icl 

Don  Santiago,  Yuma  County,  Arizona 5:i 

Dorchester,  Gilpin  County,  Colorado 5^| 

Double  Eagle,  White  Pine  County,  Nevada 1^2  ! 

Doyle  &  Co.,  White  Pine  County,  Nevada lit 

Dromedary,  Nevada  County,  Cal iibruia W 

Dysart,  Summit  County,  Colorado 33 

E. 

Eagle,  Pluraas  County,  California 5i» 

Eagle,  Tuolumne  County,  California 33,531 

Earl,  White  Pine  County,  Nevada Ij3 

East  Boston,  Gilpin  County.  Colorado ^ 

East  Star,  Lander  County,  Nevada 121 

Eberhardt,  White  Pine  County,  Nevada 155, 157, 158 

Eclipse,  Humboldt  County,  Nevada ,. 13b 

Eclipse,  White  Pine  County,  Nevada 159 

Eddy  ( W.  M.)  &  Co.,  Nevada  County,  California H 

Egyptian,  Gilpin  County,  Colorado 291 

El  Dorado,  Gilpin  County,  Colorado ■>* 

El  Dora^lo,  Nye  County,  Nevada 1^ 

El  Dorado,  White  Pine  County,  Nevada 160 

El  Dorado  South,  Nye  County,  Neva^la m 

Elijah,  White  Pine  County,  Nevada \x 

Eliza,  Yuma  County,  Arizona -^fu 

Elko,  White  Pino  County,  Nevada 161 

Emersley,  White  Pine  County,  Nevada 162 

Emigrant,  White  Pine  County,  Nevada 156.  I'd 

Emma,  Little  Cottonwood  Canon,  Utah 21?^, '^19 

Empire,  Gilinn  County,  Colorado -^rj 

Empire,  Humboldt  County,  Nevada 140 

Empire,  Nevada  County,  California 4:^. 46 

Empire,  Storey  County,  Nevada KO 

Empire,  White  Pine  County,  Nevada ' - 159 

Empire  Flat,  Yuma  County,  Arizona ^  »267 

Emporium,  White  Pine  County,  Nevada Iil9 

Empress  Josephine,  White  Pine  County,  Nevada 1^ 

Enterprise,  Gilpin  County,  Colora^lo ^/^  •J97 

Enterprise,  Inyo  County,  California ]  24 

E  Pluribus  Unum,  Clear  Creek  County,  Colorado "][  '^ 

Equator,  Clear  Creek  County,  Colorado "  316 

Erie,  White  Pine  County,  Nevada ]  161 

Esmeralda,  Lander  County,  Nevada [  P2l 

Espin(»sa,  Yavapai  County,  Arizona ]  ^47 

Etna,  Humboldt  County,  Nevada "[  1*^ 

Et na,  Siskiyou  County,  California _. [']  54 

Eugenia,  Yavapai  County,  Arizona 251 

Eunice,  White  Pine  County,  Nevada ["  i^ 

Eureka,  Gilpin  County,  Colorado ]]^  o^i 

Eureka,  Los  Angeles  County,  California ^[[  ->* 

Eureka,  Nevada  County,  California "  ]  40, 46 

Eureka,  Nye  County,  Nevada [  ]  i:^) 

Eureka,  Plumas  County,  California ']'  .VI 

Eureka,  White  Pine  County,  Nevada ^^"  i;^ 

Eureka,  Yavapai  County,  Arizona ]  ]  *  o^-Vi) 

Eureka  Consolidated,  Lander  County,  Nevada *"*  lo^) 

Eva,  Bcuilder  County,  Colorado []*  -^ 

Evening  Star,  White  Pine  County,  Nevada "]"  159 

Everett,  Green  Campbell,  Madison  County,  Montana ][  ^H 

Eversall  &  Co.,  Nevada  County,  California '[  79 

E.  Williams,  Nevada  County,  California '[  39 

Excelsior,  El  Dora<lo  County,  CalitVu'uia - *]'  ;fc! 

Excelsior,  Gilpin  C<uinty,  C«»lorado []  .^ 

Excelsior,  Lincoln  County,  Nevada ^'  j^q  i;^ 

Kxchequer,  Alpine  County,  California ^  5^ 
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Fairfield,  Gilpin  County,  Colorado 288,294,297 

Fairview,  Gilpin  County,  Colorado ^ 315 

Fairwell,  White  Pino  County,  Nevada 160 

Falls,  El  Dorado  County,  California 38 

Fajihion,  Sierra  County,  California 47 

Favre,  Summit  County,  Colorado 330 

Fay,  White  Pine  County,  Nevada 157,162 

Featheratone,  White  Pine  County,  Nevada 108 

Feeney,  White  Pine  County,  Nevada 162 

Federal,  Clear  Creek  County,  Colorado 288, 316 

FiMd,  Gilpin  County,  Colorado 301 

Fifteenth  Amendment,  Elko  County,  Nevada 149 

Finnegan  Company,  Calaveras  County,  California 35 

First  National,  Gilpin  County,  Colorado 309, 312 

Fisk,  Gilpin  County,  Colorado 294,297,302 

Fisher  &  Chapman,  Trinity  County,  California 53 

Flack,  Gilpin  County,  Colorado 283,294,313 

Flag,  Yavapai  County,  Arizona 247 

Fletcher,  White  Pine  County,  Nevada 161 

Flint  Peabody,  Mariposa  County,  California 32 

Flora  Temple,  Yuma  County,  Arizona 272 

Florida,  Lander  County,  Nevada 116, 117 

Florida,  (west,)  Lander  County,  Nevada 117 

Flowery,  Washoe  County,  Nevada 108 

Flying  Cloud,  White  Pine  County,  Nevada 158 

Foible,  H.,  Trinitj^  County,  California 53 

Fm)te  and  Simons,  Gilpin  County,  Colorado 288, 298 

Forks,  Gilpin  County,  Colorado 313 

Found  Treasure,  Elko  County,  Nevada 149 

Fountain  Treasure,  Elko  County,  Nevada 147 

Franklin,  Clear  Creek  County,  Colorado 288 

Franklin,  Humboldt  County,  Nevada 140 

Franklin,  Inyo  County,  California 23 

Frank  Kuland,  White  Pine  County,  Nevada 162 

Frank  Torpey  &  Co.,  Nevada  County,  California 40 

Frazier,  White  Pine  County,  Nevada 161 

Freeland,  Gilpin  County,  Colorado  . . : 298 

Freiburgli  No.  1,  Inyo  County,  California 21, 22, 24 

Freiburgh  No.  2,  Inyo  County,  California 24 

Freiburgh  No.  3,  Inyo  County,  California 24 

French,  Nevada  County,  California 79 

French,  White  Pine  County,  Nevada 157 

Front,  Inyo  County,  California 21 

G. 

Gaid  &  On',  Plumas  County,  California 50 

Galena,  Gilpin  County,  Colorado 297 

Galena,  Humboldt  County,  Nevada ^ 132 

Galena,  Yavapai  County,  Arizona 253 

Gardiner,  Gilpin  County,  Colorado 28.^,  294, 297, 307 

Garret  &  Co.,  Calayeras  County,  California 35 

Garrison,  Lander  County,  Nevada 116 

Gem,  Lander  County,  Neva<la 116 

General  Gregg,  White  Pine  County,  Nevada 158 

General  Jackson,  Clear  Creek  Comity,  Colorado 288 

Gennesee,  White  Pine  County,  Nevada '.  162 

German,  Gilpin  County,  Colorado 28>^,  297 

Germania,  White  Pine  County,  Nevada 137, 161 

Gilham,  Macanley  &  Co.,  Nevada  County,  California 40 

Gilky,  White  Pine  County,  Nevada 1 160 

Gilpin,  Clear  Creek  County,  Colorado 28.-^,  316 

Gilpin,  Gilpin  County,  Colorado 288,315 

Gimletville,  Oregon 182 

Glacier,  White  Pine  County,  Nevada 159 

Glcnson,  O'Neil  &  Co.,  Calaveras  County,  California 35 

Globe,  Alpine  County,  California 51 

Gnome  or  Date  Creek,  Yavapai  County,  Arizona 256 


540  INDEX   OP  MINES. 

Goab,  Sierra  County,  California ---. .- ^1 

Godwin,  Lander  County,  Nevada -- lli 

Crolconda,  Humboldt  County,  Nevada - IS 

Golconda,  Inyo  County,  California • 

Gold  Bluff,  Sierra  County,  California € 

Golden  Chariot,  Owyhee  County,  Idaho 108,186,13 

Golden  Gate,  Boise  County,  Idaho 1^ 

Golden  Gate,  Calaveras  County,  California 38 1 

Golden  Gate,  Placer  County,  California .- $ 

Golden  Rule,  Tuolumne  County,  California 33, 34,5S 

Golden  Wedge,  Gilpin  County,  Colorado ^ 

Gold  Hill,  Boise  County,  Idaho 131 

Gold  Hill,  Gilpin  County,  Colorado » 

Gold  Hill,  Nevada  County,  California $ 

Gold  Hill,  Storey  County,  Nevada 101,10 

Gold  Hill,  White  Pine  County,  Nevada US 

Gx>ld  Mountain,  Esmeralda  County,  Nevada .*- VH 

Gold  Mountain  Company,  Calaveras  County,  California S 

Goldsborrow,  Gilpin  County,  Colorado , 2SC 

Good  Samaritan,  Humboldt  County,  Nevada 1« 

Oood8peed.&  Co.,Nevada  County,  California 46,;S 

Goodwin,  Yavapai  County,  Arizona 241 

Gorilla,  White  Pine  County,  Nevada 18J 

Gosling  Ravine,  Placer  County,  California JJ 

Gould  and  Curry,  Mojave  County,  Arizona 3S 

Gould  and  Curry,  Storey  County,  Nevada 93,96,103 

Grace,  Gilpin  County,  Colorado 297 

Grand  Island,  Boulder  County,  Colorado 328 

Grand  Poder,  Inyo  County,  California ■ 22 

Grant,  Elko  County,  Nevada 115 

Grant,  Gilpin  County,  Colorado 298 

Grant,  Lander  County,  Nevada 116,1*21 

Gray  Eagle,  Boise  County,  Idaho 1^ 

Great  Eastern,  Elko  County,  Nevada 145 

Great  Eastern,  Lander  County,  Nevada 117 

Great  Valley,  White  Pine  County,  Nevada 1^ 

Greely,  S.  E.,  White  Pine  County,  Nevada 159 

Green  Discovery,  Baker  County,  Oregon 179 

Greenhorn,  Nevada  County,  California 45,46 

Gregory,  Gilpin  County,  Colorado 288,294,296,297,302 

Gregory,  (Consolidated,)  Gilpin  County,  Colorado 302 

Gregory,  (2d,)  Ex.,  Gilpin  County,  Colorado 29d 

Grey  Eagle,  Elko  County,  Nevada 115 

Griffith,  Clear  Creek  County,  Colorado 298,316,313 

Grizzly  Hill,  Nevada  County,  California 76 

Ground  Hog,  Gilpin  County,  Colorado 297 

Growl  and  Go,  Boise  County,  Idaho 192 

G.  T.  Clark,  Summit  County,  Colorado 330 

Guadalupe,  Inyo  County,  California 24 

Guayuijiw,  Invo  County,  California 21,22.24 

Gunboat,  Baker  County,  Oregon lys,  Ie5 

Gunnel,  Gilpin  County,  Colorado 288, 296 

Gunnel  Hill,  Gilpin  County,  Colorado 315 

Guthrie,  Clear  Creek  County,  Colorado 283 

Gwin  &  Coleman,  Calaveras  County,  California 36 

H. 

Hagan,  Yavapai  County,  Arizona .' 247 

Hale  &  Norcross,  Storey  County,  Nevada 93, 97, 103 

Halstead,  A.  W.,  Butte  County,  California 50 

Hancock  or  Buckeye,  Mojave  County,  Arizona , 262 

Hardiug  &  Dickman,  Lander  County,  Nevada 116 

Harkues«,  Placer  Couuty,  California 37 

Harney  Bros.,  Trinity  County,  California 53 

Harpeudiug,  New  Mexico 284 

Harriet  Lane,  London  County,  Nevada 116, 117 

Harrison,  J.  H.,  Shasta  County,  California *  53 

Harsh,  Gilpin  County,  Colorado 297 
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Hartwell,  White  Pine  Connty,  Nevada 160 

Haskins,  Ehlers^  and  others,  Lassen  Connty,  California 55 

Havilar,  El  Dorado  County,  California 38 

Hawk  Eye,  Sierra  County,  California 47 

Hawkins  &  Co.,  Trinity  County,  California 53 

Hayes  «fc  Co.,  Nevada  County,  California .* 45 

Hayes,  Johnston  &  Co.,  Nevada  Connty,  California 40 

Hayner  &  Co.,  Tuolumne  County,  California 33 

Hemlock,  White  Pine  County,  Nevada 159,161 

Henry  Chiy,  Yavapai  County,  Arizona 249 

Henry,  Craddock  &  Co.,  Nevada  County,  California 79 

Henry  Connelly,  Calaveras  County,  California 35 

Herkimer,  Clear  Creek  County,  Colorado ,316 

Heslep,  Tuolumne  County,  California 33,34,531 

Hidden  Treasure,  Gilpin  County,  Colorado 288, 313 

Hidden  Treasure,  White  Pine  County,  Nevada 155,157 

Hidden  Treasure,  (Consolidated.)  White  Pine  County,  Nevada 108 

Hidden  Treasure,  (Original,)  White  Pine  County,  Nevada 108, 159 

Highland,  Clear  Creek  County,  Colorado 289 

Highland,  Lincoln  County,  Nevada 175 

Hindoo,  White  Pine  County,  Nevada , 159 

Hite,  Mariposa  County,  California 32 

Homestake,  Yavapai  County,  Arizona 241 

Home  Ticket,  Lander  County,  Nevada 119 

Homeward  Bound,  Lander  Countv,  Nevada 116 

Honeycomb,  Shasta  County,  Caliiomia 53 

Hook  and  Ladder,  El  Dorado  County,  California 38 

Hoosier,  Gilpin  County,  Colorado 298 

Hoosier  State,  White  Pine  County,  Nevada 161 

Hope,  Elko  County,  Nevada 149 

Hope,  Nevada  County,  California 40, 45 

Hope  Gravel,  Nevada  County,  California 79 

Hopping,  W.  E.,  Shasta  County,  California 53 

Howard,  White  Pine  Countj^  Nevada 160 

H.  Q.  and  E.  W.  Roberts,  Nevada  County,  California 40 

Huber,  Gilpin  County,  Colorado 297 

Hull,  J.  C,  White  Pine  County,  Nevada 161 

Humphrey,  Elko  County,  Nevada 152 

Hupp  «fc  Co.,  Trinity  County,  California 53 

Husick,  Lander  County,  Nevada 119 

Hydelauff  Gnmnd,  Nevada  County,  California 82 

Hydraulic  Mines,  Smartsville,  California 68 

Hyko,  Lincoln  County,  Nevada 174 

L 

Iceberg,  White  Pine  County,  Nevada 159 

Ida  Elmore,  Owyhee  County,  Idaho 108,188,189 

Idaho,  Ulturas  County,  Idaho 1 202 

Idaho,  Bouhler  County,  Colorado 327 

Idaho,  Elko  County,  Nevada 146 

Idaho,  Nevada  County,  California 43, 45,  46 

Idaho  Extension,  Elko  County,  Nevada 146 

Illinois,  Gilpin  County,  Colorado 288,297,307 

Illinois,  Lincoln  County,  Nevada 175 

Imperial,  Alpine  County,  California 52 

Imperial,  White  Pine  County,  Nevada 161, 162 

Imperial,  Storey  County,  Nevada 93,99, 103 

Imperial,  Washoe  County,  Nevada 108 

Incas,  Lincoln  Connty,  Nevada - 174 

Independence,  Nevada  County,  California 40 

Independence,  Sierra  County,  California 48 

IndeiK^ndence,  Yavapai  County,  Arizona 254 

Indiana,  Boulder  County,  Colorado 328 

Indiana,  White  Pine  Comity,  Nevada 156 

Indiana  Hill,  Placer  County,  California 37 

Indiana  Hill  Cement  Company,  Placer  County,  California 86 

Industry,  White  Pine  County,  Nevada 159 

Inmal,  Lander  County,  Nevada 116 
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Inskip,  Hunbolflt  County,  Nevada 

loue,  Lander  Connty,  Nevada 

Iron-clad,  White  Pino  County,  Nevada 

Iron-clad,  Jefterson  Connty,  Montana - 

Iron  Ro«l,  Madison  County,  Montana i: 

Isaac,  White  Pine  County,  Nevada ?\ 

IsabeHe,  White  Pine  Connty,  Nevada IIT."  [ 

IXL,  Alpine  County,  California ":| 

J. 


Jackson,  Lander  Connty,  Nevada 109,1?| 

Jefferson,  Gilpin  County,  Colorado 

Jefferson,  Humboldt  County,  Nevada l'| 

Jefferson  &  Co  ,  Tuolumne  County,  California 

Jennie  A.,  White  Pine  County,  Nevjwia 15^11" 

Jerry  Cau;rldin,  White  Pine  Connty,  Nevada b 

Jotv  Potts,  White  Pine  County,  Nevada 1^ 

John  Bachman,  Calaveras  County,  California ^ 

John  F.  Henry,  Calaveras  County,  California 5 

Johnson,  Elko  County,  Nevada K 

Johnson  &  Co.,  Nevada  County,  California 

Johnston,  (lilpin  County,  Colorado ^ 

Jo.  Lane,  Lander  County,  Nevada IV 

Jo.  Lane,  tid  class.  Lander  Connty,  Nevada l> 

Jones,  Gilpin  County,  Colorado : 288,^ 

Josepiiine,  Gilpin  Connty,  Coloratlo "2^ 

Josephine,  Mariposa  County,  California t 

Josephine,  White  Pine  County,  Nevada \(* 

Joseph  Lafay,  Calaveras  County,  California 35 

Jo.  Thatcher,  Boulder  County,  Colorado , 3fc 

Judkins  t&  Kello*;,  Plumas  County,  California 51 

Julia,  Storey  County,  Nevada I'C 

Junction.  Clear  Creek  Count>%  Colorado 31» 

Justice,  Storey  County,  Nevada 103,  \^. 

K. 

Kaleseed,  Nevada :.  IIT 

Kangaroo  Hill,  Yuma  County,  Arizona ^ 

Kansas,  Oilpin  County,  Colorado.. 288, 294, 297, 3rC 

Keeting,  Jeffei-son  County,  Montana 210 

Keller,  White  Pine  County,  Nevada Idj 

Kelley,  Baker  County,  Oregon IT* 

Kelley  &  Co.,  Plumsis  County,  California y) 

Kelly,  Lander  County,  Nevada 116 

Kennedy  &  Co.,  Butte  County,  California aO 

Kenney^  Lan<ler  County,  Nevjida 116 

Kent  Connty,  Gilpin  County,  Colorado 2^,2S7 

Kentnck,  Storey  County,  Nevada 99, 1(0 

Kentucky,  Boulder  County,  Colorado 3^ 

Kerl  &  Co.,  Trinity  County,  California 53 

Kern  Kiver,  Kern  County,  California 2? 

Keystone,  Amador  County,  California 37 

Keystone,  Elko  County,  Nevada 115,  U'* 

Keystone,  Nevada  County,  California 79 

Kiiiock,  Lander  County,  Nevada  .: H6 

King,  Gilpin  County,  Colora<lo 297 

King  Company,  Boise  County,  Idaho 195 

Kingsley,  White  Pine  County,  Nevada 162 

Kingston,  Gilpin  County,  Colorado 288,  AC 

Kip,  Gilpin  County,  Colorado 28d,  'J97 

Knickerbocker,  Inyo  County,  California 24 

Knick«'rb«M'ker,  Sierra  County,  California 91 

Knowlcs,  Yuma  County,  Arizona HffS 

Knox,  Tucdumne  County,  California 34 

Knox  &  Asborne,  Lake  County,  California 15 
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Lacrosse,  Gilpin  County,  Colorado 309 

Lady  Bryan,  Storey  County,  Nevada 103 

La  Esperauza,  Kern  County,  California 28 

Lake  Superior,  Clear  Creek  County,  Colorado 288 

Lander  Hill,  Lander  County,  Nevada Ill 

L.ano  &  Fuller,  Lander  County,  Nevada    116 

Lane  &  Fuller,  2d  class,  Lander  County,  Nevada 116 

La  Priniera,  Inyo  County,  California 21^ 

Larger,  John,  Inyo  County,  California 17 

Ltist  Chance,  White  Pine  County,  Nevada 159 

Latham,  Elko  County,  Ne vaila 152 

Lawyer,  Boise  County,  Idaho 192 

Leavenworth,  Gilpin  County,  Colorado 297 

Leckerman  &  Co.,  Calaveras  County,  California 35 

Lecup  Diggings,  Plumas  County,  California 59 

Lee  &  Co.,  Del  Norte  County,  California 54 

Lee  and  Scott,  Pima  County,  Arizona .      273 

Leiliy ,  Yavapai  County,  Arizona 255 

Leland,  Mojave  County,  Arizona 265 

Leviathan,  Alpine  County,  California 51 

Leviathan,  Jefterson  County,  Montana , 219 

Lewis,  Nevada 117 

Liberty  Hill,  Nevada  County,  California 84 

Lily  of  the  West,  Boulder  County,  Colorado 328 

Lincoln,  Amador  County,  California 37 

Linda,  (formerly  Pine  Tree,)  Mariposa  County,  California 29 

List,  Lincoln  County,  Neva4la. 175- 

Little  Giant,  Nye  County,  Nevada 131 

Little  Giant,  Humboldt  County,  Nevada 132 

Little  York,  Nevada  County,  California 39, 83 

Live  Oak,  Nevada  County,  California 79 

Lockport,  White  Pine  County,  Nevada 161 

Lodi,  Lander  Couuty,  Nevada 116 

Lord  Byron,  Lander  County,  Nevada 119 

Los  Angeles,  Yuma  County,  Arizona 267 

Louisiana,  Yavapai  County,  Arizona 244 

Lyman,  Gilpin  County,  Colorado 297 

Lyon,  Yavapai  Couuty,  Arizoua 239 

M. 

Mackie,  Gilpin  County,  Colorado 297 

Madison,  Elko  County,  Nevada , 151 

Maggie,  Lander  County,  Nevada 116, 117 

Magnet,  Clear  Creek  County,  Colorado  288, 316 

Magnolia,  Nye  County,  Nevada 130 

Mahogany,  Owyhee  County,  Idaho 188,190 

Mahogany,  White  Pine  County,  Nevjvla 109, 160 

Malheur  and  Burnt  River  Company,  Baker  County,  Oregon 178, 182 

Mammoth,  Boise  County,  Idaho 192 

Mammoth,  Clear  Creek  County,  Colorado 288 

Manunoth,  Gilpin  County,  Colorado '2&B,  296, 302 

Mammoth,  Ljinder  County,  Nevada 121 

Mammoth,  Nevada  County,  California 40 

Mammoth,  White  Pine  County,  Nevada 108,159 

Mammoth,  Yuma  County,  Arizona 269 

Manhattan,  Nevada  County,  California 45 

Manhattan,  White  Pine  County,  Nevada 161 

Manhattan,  Lander  County,  NcWada 116 

Manhattan  Company,  Lander  .County,  Nevada 112 

Manitowoc,  Humboldt  County,  Nevada 135 

Marcellus  &  Maltman,  Nevada  County.  California 78 

Margaret  Glennan,  Gilpin  County,  Colorado 288 

Margarita,  Yuma  County,  Arizona 269 

Marion,  Alpine  County,  California 52 

Maripiisa,  Mariposa  County,  California 29 

Mark  lee,  Amador  County,  Cali  fornia '^7 

Martinez,  Yavapai  County,  Arizoua 256 
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Maryland,  White  Pine  Conntj,  Nevada 15J 

MaAonic,  Sierra  County,  Califoniia ^ 

Massachusetts,  Clear  Creek  County,  Colorado - ftS 

Massachusetts,  Gilpin  County,  Colorado S7 

Massillon,  Lincoln  County,  Nevada. ITS 

May  Flower,  Boise  County,  Idaho —  - — 198 

Mayflower,  Yavapai  County,  Arizona 256 

Mazeppa,  White  Pine  County,  Nevada - 159 

McCabe,  Gilpin  County,  Colorado — 3® 

McClellan,  Yavapai  County,  Arizona 219 

McCormick,  Esmeralda  County,  Nevada ITo 

McDonald,  J.  H.,  White  Pine  County,  Nevada 159 

McGlew  &  Daw  ley,  Nye  County,  Nevada 131 

McKeuney  &  Co.,  El  Dorado  County,  California $ 

McKenzie,  Lincoln  County,  Nevada 174 

McMurray  «fc  Main,  Inyo  County,  California -. K 

McRae,  White  Pine  County,  Nevada 159 

McSorley  &•  Co.,  Nevaila  County,  California 40 

Meadow  Valley,  Lincoln  County,  Nevada 109, 164, 16s 

Mendeville  &  Co.,  Inyo  County,  California - 17 

Mendota,  Clear  Creek  County,  Colorado 288. 316 

Mercer  County,  Gilpin  County,  Colorado 296,  -US 

Merchant,  Gilpin  County,  Colorado 298 

Metropolitan,  Gilpin  County,  Colorado 297 

Metropolitan,  White  Pine  County,  Nevada - Ill 

Michigan,  Mojave  County,  Arizona ^ 

Milton,  White  Pine  County,  Nevada .  160 

Milwaukee,  Gilpin  County,  Colorado ; 294 

Mina  Grande,  Inyo  County,  California 27 

Mineral  Hill,  Elko  County,  Nevada 114 

Mineral  Point,  White  Pine  County,  Nevada 161 

Miner's  Delight,  Elko  County,  Nevada 151 

Miner's  Delight,  Sweetwater  County,  Wyoming XVI 

Miner's  Rest,  Elko  County,  Nevada 151 

Minetta,  White  Pine  County,  Nevada 160 

Minnehaha,  Yavapai  County,  Arizona 245 

Minnesota,  White  Pine  County,  Nevatla 160 

Miser's  Dream,  White  Pine  County,  Nevada 161 

Mitchell,  Gilpin  County,  Colorado 296 

Mitchell,  Mojave  County,  Arizona 265 

Molly  Stark,  White  Pine  County,  Nevada 161 

Monetary,  Nye  County,  Nevada 131 

Monitor,  Alpine  County,  California 51 

Monitor,  Elko  County,  Nevada 145 

Monitor,  Boulder  County,  Colorado 328 

Monitor,  Yavapai  County,  Arizona 248 

Monroe,  Elko  County,  Nevada 115 

Monroe,  Gilpin  County,  Colorado 29H 

Monroe,'  Humboldt  County,  Neva<la 140 

Monroe,  Lincoln  County,  Nevada 174 

Montana,  Elko  County,  Nevada 147 

Montiina  Midas,  Madison  County,  Montana 211 

Monte  de  Ora,  Butte  County,  California 50 

Montezuma,  Humboldt  County,  Neva<la 137 

Montezuma,  White  Pine  County,  Nevada l& 

Montezuma,  Yavapai  County,  Arizona 256 

Montgomery,  White  Pine  County,  Nevada 160 

Monument,  Elko  County,  Nevada 149 

Monumental,  Baker  County,  Oregon 179 

Monumental,  Sierra  County,  California 47 

Moore  &  Co.,  Butte  County,  California 50 

Morgan,  Esmeralda  County,  Nevada 175 

Moniing  Star,  Alpine  County,  California 53 

Morning  Star,  Placer  County,  California 37 

Morning  Star,  Yavapai  County,  Arizona 239 

Morrell.  Gilpin  County,  Colonwlo 298 

Morris  &  Caple,  Lander  County,  Nevada 115 

Moss,  Mojave  County,  Arizona 264 

Mountain,  Alpine  County,  California 52 
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Mountain,  Baker  County,  Oregon 179 

Mountain,  Placer  County,  California 37 

Mountain  Chief,  White  Pine  County,  Nevada 157 

Mountain  City,  Elko  County,  Nevada 145 

Mountain  Gate,  Placer  County,  California 37 

Mountain  King,  Elko  County,  Nevada 151 

Mountain  Ram,  Clear  Creek  County,  Colorado 288 

Mountain  Springs,  Yavapai  County,  Arizona 244 

Mountain  Summit,  Nevada  County,  California 79 

Mount  Airy,  Nye  County,  Nevada 130 

Mt.  Desert,  Gilpin  County,  Colorado 288 

Mount  Tenabo,  Lander  County,  Nevada 117 

N. 

Napoleon,  Summit  County,  Colorado 330 

Narragausett,  Gilpin  County,  Colonvdo 303 

Nebraska,  Nevada  County,  California 79 

Neece  &  West,  Nevada  County,  California 46, 82 

Nelson,  White  Pine  County,  Nevada 161 

Ne  Plus  Ultra,  Humboldt  County,  Nevada 140 

Nevada,  Elko  County,  Nevada 145, 147 

Nevada,  Sierra  County,  California 47 

Nevada,  White  Pine  County,  Nevada 159 

Nevada,  Yuba  County,  California 48 

Nevada  Butte,  Battle  Mt.  District,  Nevada Ill 

Nevada  Land  jind  Mining  Company,  Washoe  County,  Nevada 107 

New  Boston,  Clear  Creek  County,  Colorado 288 

New  Era,  Yavapai  County,  Arizona 246 

Newfoundland,  Giljdn  County,  Colorado 288,297 

New  Idria,  Eresno  County,  California 15 

New  York,  Plumas  County,  Cal  ifornia 50 

New  York,  Sierra  County,  California 92 

Niagara,  Lander  County,  Nevada 116 

Nip  and  Tuck,  El  Dorado  County,  California ,...  38 

Ni-Wot,  Clear  Creek  County,  Colorado 288 

Nonpareil,  Yuma  County,  Arizona 272 

Noodle,  Mojave  County,  Arizona 262 

Noonday,  Svhite  Pine  County,  Nevada 108 

Norman,  Elko  County,  Nevada 115 

North  American,  Sierra  Ccmnty,  California 47 

North  Bloomfield  Gravel  Company,  Neva<la  County,  California 77 

Northey,  Lander  County,  Nevada 116 

Northey  &  Co.,  Elko  County,  Neva<la 115 

North  Fork,  Sierra  County,  California 90 

North  Star,  Gilpin  County,  Colorado 307 

North  Star,  Humboldt  County,  Nevada 136, 141 

North  Star,  Lander  County,  Nevada 108, 112 

North  Star,  Nevada  Conntj^,  California 45 

North  Star,  Summit  County,  Colorado 331 

Northwestern,  Alpine  County,  California 51 

Nottoway,  Gilpin  County,  Colorado 297 

Nut  Pine,  Lincoln  County,  Neva<la 170 

O. 

Oakland,  Whit^  Pine  County,  Nevada 160 

Oaks  and  Reese,  MariiK>sa  County,  California 32 

Occidental,  Storey  County,  Nevarla 104 

O'Connor,  Nevada  County,  California 45 

Ogden,  Gilpin  County,  Colorado 298 

Ohio,  Boulder  County,  Colorado 328 

Ohio,  Jeffeison  County,  Montana 210 

Ohio  Stat^,  Wliit^e  Pine  County,  Nevada 160 

O.  K.,  Clear  Creek  County,  Colorailo 288,316 

Old  England,  White  Pine  County,  Nevada 158 

Old  Lang  Svne,  Humboldt  County,  Nevada 140 

Old  Settler,'Summit  County,  Colorado 3:n 

Olsen,  Lander  County,  Nevada 116 

H.  Ex.  10-^ 35 
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Omaha,  Gilpin  County,  Colora<lo 28? 

Omega,  Inyo  County,  California 22 

Omega,  Neva^ia  County,  California 39,  ii 

Opeida,  Amador  County,  California X 

Only  Chance,  Deer  Lodge  County,  Montana 206 

Opliir,  Gilpin  County,  Colorado 309,310 

Opliir,  Storey  County,  Nevada 93,  ICS 

Oregon,  Lai»der  County,  Nevada 112, 115 

Oriental,  Nevada  County,  California 46 

Oriental,  Sierra  County,  California lOe* 

Orleans,  Nevada  County,  California 4o,46 

Oro  Fino,  Baker  County,  Oregon 17'' 

Oro  Fino,  Owyhee  County,  Idaho 19it 

Oroville,  Butte  County,  California 5»J 

Oi7)han  Boy,  Mojave  County,  Arizona 263 

Oshorue,  J.  B.,  Elko  County,  Nevada Vid 

Oscar,  Gilpin  Countj-,  Colorado 29r 

Opinippa,  Yavapai  Conntv,  Arizona 246 

Othello,  White  Pine  County,  Nevada 1«» 

Overman,  Storej'  County,  Nevada 101, 103 

Oversight,  Yavapai  County,  Arizona iSA 

Owego,  White  Pine  County,  Nevada 161 

P. 

pacific,  Gilpin  County,  Colorado - 29T 

Pacific,  Nevada  County,  California "y 

Pacific,  Sierra  County,  California 91 

PactoluH,  Yuba  County.  California 71 

Page,  Lander  County,  Nevada 119 

Page  «Nl-  Corwin,  Lander  County,  Nevada 115 

Pan  Handle,  White  Pine  County,  Nevada 16i» 

Paul  &  Co.,  Calaveras  County,  California 35 

Paymaster,  Clear  Creek  County,  Colorado 28^ 

Peabody  &  Hall,  Nevada  County,  California 39 

Peck  &  Porter,  Owvhee  County,  Idaho 190 

Peck  &  Thomas,  Gilpin  County,  Colorado 28^,29^ 

Pedriek  &  Co.,  Inyo  County,  California 17 

Pennsylvania,  Alpine  County,  California 52 

Pennsylvania,  Gilpin  County,  Colorado 297 

Pennsylvania,  Nevada  County,  California 45 

Perrin,  Gilpin  County,  Colorado 2^ 

Perrin's,  Nevada  County,  California 44 

Peruvian,  Clear  Creek  County,  Colorado 288 

Peters,  F.  M.,  White  Pine  County,  Nevada 159 

Pewabic,  Gilpin  County,  Colorado 288,297 

Phcpnix.  Nevada  County,  California 44 

Phtenix  of  Sebastopol  Hill,  Nevada  County,  California 44 

Picayune,  Nevada  County,  California 40 

Pine'  Mountain,  Yavapai  County,  Arizona *. 24*^ 

Pine  Tree,  Yavapai  County,  Arizona 254 

Pinto,  White  Pine  County,  Nevada 159,161 

Pioche,  Lincoln  County,  Nevada 164,168,175 

Pioneer,  Boise  County,  Idaho 192 

Pioneer,  Coos  County,  Oregon 176 

Pioneer,  Park  County,  Colorado 3:fi 

Pittsburg,  Alpine  County,  California 52 

Pittsburg,  Nevada  County,  California 46 

Pittsburg  and  Yuba,  Yuba  County,  California 48, 71 

Planet,  Yuma  County,  Arizona 267 

Pleasant  View,  Gilpin  County,  Colorado •. 2r^ 

Plymouth,  Lander  County,  Nevada 115,116,117 

Plymouth,  Yavapai  County,  Arizona 24?* 

Pocahontas,  Esmeralda  County,  Nevada 175 

Pogonip,  White  Pine  County,  Nevada 159 

Pond  &  Co.,  Placer  County,  California 37 

Poomian,  Owyhee  County,  Idaho 18^,  189 

Poorman,  Yuma  County,  Arizona 272 

Porter,  Elko  County,  Nevada 147 
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Port  Wine,  White  Pine  County,  Nevada 161 

Post  Hole,  Wliite  Pine  Connty,  Nevada 159 

Potosi,  Amador  County,  California 37 

Potosi,  Elko  County,  Nevada : 149 

Potosi,  Humboldt  County,  Nevada 136 

Powell,  Lander  County,  Nevada 116 

Prairie  Diggings,  Grant  County,  Oregon 177 

President,  Yavapai  County,  Arizona 240 

Pride  of  the  Pines,  Mojave  Countv,  Arizona 261 

Pride  of  the  West,  Boulder  County,  Colorado 327 

Princeton,  (New,)  Mariposa  County,  California 30 

Princeton,  (Old,)  Mariposa  County,  California 30 

Prize,  Gilpin  County,  Colorado 288,294,297 

Progress,  White  Pine  County,  Nevada 162 

Prometheus,  Gilpin  County,  Colorado - 297 

Promise,  Gilpin  County,  Colorado 288 

Promontory,  White  Pine  County,  Nevada 162 

Prospect,  Nevada  County,  California 46 

Prosperity,  Yuma  County,  Arizona 272 

Providence,  Lander  County,  Nevada 116, 117 

Q. 

Q.  D.  Hickeye,  Nevada  County,  California 39 

Quaker,  Clear  Creek  County,  Colorado 288 

Quaker  City,  Calaveras  County,  California 35 

Quartz  Hill,  Gilpin  County,  Colorado 309 

Queen  City,  Inyo  County,  California 21 

Queen  of  the  Pacific,  Mojave  County,  Arizona - 265 

Queen  of  Palmyra,  Yavapiii  County,  Arizona '. 256 

Queen  of  the  West,  Inyo  County,  California 22 

Quicksilver  Mining  Company,  Santa  Clara  County,  California 15 

R. 

Rabbet  &*Steele,  White  Pine  County,  Nevada ^ 161 

Railroad  Company,  Calaveras  County,  California 35 

Rainbow,  Yavapai  County,  Arizona 255 

Rathgeb  &  Co.,  Calaveras  County,  California 36 

Rattler,  Lincoln  County,  Neva<la 174 

Raymond  &  Ely,  Lincoln  County,  Nevada 168 

R.  C.  Black,  Nevada  Connty,  California 39 

Real  del  Monte,  Yavapjii  County,  Arizona 256 

Redding,  Sierra  County,  California 47 

Redington  Company,  Lake  County,  California 15 

Red  Jacket,  Owyhee  County,  Idaho 188, 190 

Red  Mountain,  Esmeralda  County,  Nevada 175 

Red  Mountain,  Owyhee  County,  Idaho 190 

Red  Warrior,  Lincoln  County,  Nevada 170 

Red,  White  and  Blue,  Lander  County,  Nevada 116 

Reed  &  Co.,  Calaveras  County,  California 35 

Reindeer,  Inyo  County,  California 22 

Relief  Hill,  Nevada  County,  California *.  78 

Reserve  Company,  Calaveras  County,  California 35 

Revenue,  Elko  County,  Nevada p 147 

Rice,  H.  F.,  White  Pine  County,  Nevada 160 

Richmond,  Lander  County,  Nevatla 119, 120 

Richmond,  Lincoln  County,  Nevada 175 

Richmond,  Yavapai  County,  Arizona 244 

Rippon,  Alpine  County,  California 52 

Rising  Star,  Owyhee  County,  Idaho 108, 189 

Rising  Sun,  Baker  County,  Oregon *....  179 

Rising  Sun,  Placer  County,  Califomia 38 

Robert  Emmet,  Clear  Creek  County,  Colorado 288 

Robert  Lee,  Jefferson  County,  Montana 210 

Robinson,  Inyo  County,  Califomia 22 

Rochester,  Humboldt  County,  Nevada 137 

Rockford,  Gilpin  County,  Colorado 297 

Rocky  Fellow,  Baker  County,  Oregon 179 
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Rocky  Mountain,  Gilpin  County,  Colorado :i07 

RodericDhu,  Gilpin  County,  Colorado 294,298 

Roman,  Nevada - 117 

Roman  Empire,  White  Pino  County,  Nevada 162 

Rosario,  Yuma  County,  Arizona 269 

RoHebar,  Yuba  County,  California 4"^ 

Ro8S,  Lander  County,  Nevada , 116 

Rough  and  Ready,  Nevada  County,  California 45 

Royjil  American,  Lander  County,  Nevada 116 

Ruckel  or  Union,  Baker  County,  Oregon 179 

Running,  Gil}>in  County,  Colorado 298 

Ryan  Leilge,  Nevada  County,  California 45 

S. 

Sacramento,  Inyo  County,  California i& 

Sacramento,  Sierra  County,  Nevada 104 

Sage  Brush,  White  Pine  C<muty,  Nevada 159, 161 

Sailor  Flat,  Nevada  County,  California 39 

San  Aberlino,  Inyo  County,  California 21 

San  Benito,  Inyo  County,  California 22 

San  Bernard,  White  Pine  County,  Nevada 156 

San  Felipe,  Inyo  County,  California 21,22,24 

San  Francisco,  Inyo  County,  California 2:i 

Sangammon,  White  Pine  County,  Nevada 16»» 

San  Iguacio,  Inyo  County,  California 20,21,22,23 

San  Louis,  Inyo  County,  Califoniia 22 

San  Lucjw,  Inyo  County,  Califoniia 20, 22, 23 

San  Miguel,  Inyo  County,  California 24 

San  Pedro,  White  Pine  County,  Nevada 162 

Santa  Clara  Guadalupe,  Santa  Clara  County,  California 15 

Santa  Cruz,  Lincoln  County,  Nevada 174 

Santa  Maria.  Inyo  County,  California 24 

Santa  Rita,  Lincoln  County,  Nevada 175 

Santa  Rita,  Pinos  Altos,  New  Mexico * .  2f'3 

San  Thomas,  Inyo  County,  California 23 

Saratoga,  Giljun  County,  C(dorado 297 

Saratoga,  Lander  County,  Nevada 115, 117 

Saratoga,  White  Pine  County,  Nevada lfJ2 

Saundei-8,  White  Pine  County,  Nevada IftJ 

Savage,  Lincoln  County,  Nevada 174, 175 

Savage,  Mojave  County,  Arizona 262 

Savage,  Storey  County,  Nevada 102, 103 

Savannah,  Humboldt  County,  Nevada 138 

Schaft'ter,  Clear  Creek  County,  Colorado 289 

Schenectady,  Alpine  County,  California 51 

Schoharie,  White  Pine  County,  Nevada 157 

Schuyler,  Elko  County,  Nevada 152 

Scott  Valley,  Siskiyou  County,  California 54 

Seaton,  Clear  Creek  County,  Colorado 289, 316 

Sebastopol,  Nevada  County,  California 46 

Secret  Canyon,  Lander  County,  Nevaila 114 

Segregated  Belcher,  Storey  County,  Nevada 103 

Seminole,  Humboldt  County,  Nevada 136 

Senator,  Gilpin  Ccmnty,  Colorado 298 

Senator,  Yavapai  County,  Arizona 240 

Sensendei-fer,  Gilpin  County,  Colorado 301 

Sentinel,  Lander  County,  Nevada 120 

Sentinel,  White  Pine  County,  Nevada 157 

Service,  Lincoln  County,  Nevada 175 

Seto,  White  Pine  County,  Nevada 162 

Seymour  No.  10,  White  Pine  County,  Nevjwla 159 

Shakespeare,  Lander  County,  Nevada 116 

Shamrock,  East  Cafion,  Utah 219 

Shea  &  Co.,  Nevada  County,  California 45 

Sheba,  Humboldt  County,  K'evada 134, 141 

Shelton,  Yavapai  C(mnty,  Arizona 246 

Shepherd,  W.,  Shoshone  County,  Maho 203 

Sheppard  <fc  Wilton,  El  Dorado  County,  California 38 
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Shilob,  Hnmboldt  County,  Nevada 133 

Sierra  Buttes,  Sierra  County,  California 48 

Sierra  Nevada,  Storey  County,  Nevada 101, 103 

Sierra  Pasco,  White  Pine  County,  Nevada 159 

Silver,  Hnmboldt  County,  Nevada 134, 141 

Silver  Brick,  White  IMne  County,  Nevada. 162 

Silver  Circle,  White  Pine  County,  Nevada 117 

Silver  Mountain,  Clear  Creek  Couuty,  Colorado 289 

Silver  Peak,  Lincoln  County,  Nevada 174, 175 

Silver  Plume,  Clear  Creek  County,  Colorado 288,316,319 

Silver  Star,  White  Pine  Countv,  Nevada 160 

Silver  Vault,  White  Pine  County,  Nevada 108 

Silver  Wave,  White  Pine  County,  Nevada 108, 157 

Silver  Wedge,  White  Pine  County,  Nevada 161 

Silver  Wing,  Summit  County,  Colorado 330 

Silver  Witch,  Mojave  County,  Arizona 265 

Simmons  &  Co.,  Siskiyou  County,  California 54 

Simmons^  Fork,  Gilpin  County,  Colorado 288 

Slate  Creek,  Nevada  County,  California 46 

Smartville,  Yuba  County,  California • 48 

Smartsville  Hydraulic  Mines,  California 68 

Smith,  Lander  County,  Nevada 116 

Smith,  J.  R.,  White  Pine  County,  Nevada 162 

Smith  &  Parmelee,  Gilpin  County,  Colorado 302 

Snowdrift,  Clear  Creek  County,  Colorado 288,316,319 

Snow  Drop,  White  Pine  County,  Nevada 161 

Snow  Squall,  Esmeralda  County,  Nevada ^  175 

S.  W.  Stranahan  &  Co.,  Nevada  County,  California 82 

Sonoma,  Elko  County,  Nevada 151 

Southern  Cross,  Mojave  County,  Arizona 265 

Southern  Pacific,  Lander  County,  Nevada 119 

South  Star,  Nevada  County,  California 45 

Sovereign  People,  Boulder  County,  Colorado 328 

Sowles  «fc  Perkins,  Sweetwater  County,  Wyoming 334 

Spalding  &  Co.,  Tuolumne  County,  California 33 

Spanish,  White  Pine  Countv,  Nevada 162 

S.  P.  Chase,  Gilpin  County,"  Colorado 298 

Spencer,  Lander  County,  Nevada 116 

Springer,  Lincoln  County,  Nevada 175 

Stalker  &  Stanley,  Gilpin  County,  Colorado 313 

Stamboul,  White  Pine  County,  Nevada 162 

Star,  White  Pine  County,  Nevada 159 

Star  of  the  Evening,  Nevada 117 

Star  Spangled  Banner,  Nevada  County,  California 46 

Stark  Co.,  Gilpin  County,  Colorado 288 

Staten  Island,  Boulder  County,  Colorado 327 

Steele,  John,  White  Pine  County,  Nevada 160 

Sterling,  Yavapai  County,  Arizona 240 

Stevens,  Clear  Creek  County,  Colorado 288, 315, 317 

Stewart,  White  Pine  County,  Nevada 159 

Stewart  &  Co.,  Nevada  County,  California 79 

St.  Louis,  Gilpin  County,  Colorado 288 

St.  Louis,  Inyo  County,  California '. 21 

St.  Louis,  Lander  County,  Nevada 117 

St.  Louis  and  Montana,  Deer  Lodge  County,  Montana 206 

Stockholm,  White  Pine  County,  Nevada 161 

Stonewall,  White  Pine  County,  Nevada 162 

Stonewall  Jackson,  Baker  Couuty,  Oregon 178 

St.  Patrick,  California 110 

Strong  &  Mathews,  Calaveras  Couuty,  California 35 

Stump  Coin,  Gilpin  County,  Colorado 297 

Succor,  Storey  County,  Nevada 105 

Sndeburg,  Gilpin  County,  Colorado 294 

Sukey,  Summit  County,  Colorado 3;i0 

Sullivan,  Gardner,  Gilpin  County,  Colorado 297 

Summit,  Lander  County,  Nevada 121 

Summit,  White  Pine  County,  Neva<la 159 

Sunburst.  Lander  County,  Nevada 121 

Sunny  Hill,  Elko  County,  Nevada 145 
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Sunny  South,  Lincoln  County,  Nerada 175 

Swamp  Angel,  Nevada  Countj',  California 'Xf 

Sweepstakes,  Clear  Creek  County'  Colorado 288 

T. 

Tallulah,  Humboldt  County,  Nevada 140 

Tarshish,  Alpine  County,  California 51 

Taylor  &  Passmore,  Lander  County,  Nevada 116 

Teaff,  James,  Placer  County,  California 85 

Techatticup,  Pah  Ute  County,  Arizona 266 

Telegraph,  Lander  County,  Nevada 117 

Terrible,  Clear  Creek  County,  Colorado « 288,316 

Texas  Company,  Calaveras  County,  California 35 

Thompson  &  Co.,  Grant  County,  Oregon 177 

Thorp  &  Co.,  Calaveras  County,  California 35 

Ticonderoga,  Yavapai  County,  Arizona 254 

Tie-Tie,  Yavapai  County,  Arizona 249 

Tiger,  Summit  County,  Colorado 331 

Tiger,  Yavapai  County,  Arizona • 255 

Timoke,  Lander  County,  Nevada 117 

Tomlinson,  O.  M.,  Nevadia  County,  California 79 

Tom  Paine,  White  Pine  County,  Nevada 159 

Tom  Tennant,  White  Pine  County,  Nevada 160 

Topeka,  Gilpin  County,  Colorado : 297 

Town  Talk,  Nevada  County,  California 40,45,46 

Transylvania,  Nye  Countj',  Nevada 128 

Trench,  White  Pine  County,  Nevada 159 

Trenton,  Humboldt  County,  Nevada 133 

Tresilos,  Inyo  County,  California 22 

Trojan,  Boulder  County,  Colorado 328 

Trout,  Deer  Lodge  County,  Montana 207 

Troy,  Gilpin  County,  Colorado - 288 

Troy,  Lander  County,  Nevada 116,117 

Troy,  2d  class.  Lander  County,  Nevada 116 

Truckee,  No.  7,  White  Pine  County,  Nevada 159 

Trust,  Gilpin  County,  Colorado 301 

Tucker  Ex.,  Gilpin  County,  Colorado 297 

Tuna,  White  Pine  County,  Nevada 157 

Tuolumne,  Lander  County,  Nevada 115, 116 

Turner,  Rice  &  Co.,  Plumas  County,  California 50 

Tuscola,  Gilpin  County,  Colorado 297 

Twin,  Yavapai  County,  Arizona 249 

U. 

Uncle  Sam,  White  Pine  County,  Nevada 157 

Underwood  &  Co.,  Nevada  County,  California 45 

Union,  Calaveras  County,  California 35 

Union,  Gilpin  County,  Colorado 307 

Union,  Inyo  County,  California 20,21,22,24 

Union,  Mojave  County,  Arizona 262 

Union,  Nevada  County,  California 39 

Union,  Sierra  County,  California 48 

Union,  Yuba  County,  California 48 

Union,  or  Ruckel,  Baker  County,  Oregon 179 

Union  Gravel  Company,  Nevada  Couu ty,  California 77 

Union  Hill,  Nevada  County,  California 46 

United  States,  Nevada  County,  California 79 

United  States,  White  Pine  County,  Nevada 161 

United  States,  Yavapai  County,  Arizona 255 

Umpire,  Summit  County,  Colorado 331 

U.  P.  R.,  Gilpin  County,  Colorado 288 

V. 

Van  Emon  Bros.,  Placer  County,  California 37 

Vernon,  Yavapai  County,  Arizona 248 

Victoria,  Yavapai  County,  Arizona 240 

Virginia,  Elko  County,  Nevada 145 
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Virginia,  Inyo  County,  California 24 

Virginia,  White  Pine  County,  Nevada 159 

Virginia  Consolidated,  Storey  County,  Nevada 103 

Virgin  Silver,  Lincoln  County,  Nevada 175 

Vulture,  Yavapai  County,  Arizona 257 

W. 

Wabash,  White  Pine  County,  Nevada 161 

Wagulesliewam,  White  Pine  County,  Nevada 162 

Walker,  Lander  County,  Nevada 116 

Walker,  Summit  County,  Colorado 331 

Wall  Street,  Gilpin  County,  Colorado 297 

Ward  Beecher,  White  Pine  County,  Nevada 157 

War  Eagle,  Lincoln  County,  Nevada 170 

Warren's  Camp,  Idaho  County,  Idaho 203 

Washington,  Baker  County,  Oregon 179 

Washington,  Mariposa  County,  California 32 

Washington,  Shasta  County,  California 53 

Waatoga,  Gilpin  County,  Colorado • 288 

Wayant,  Lander  County,  Nevada 116 

Web-Foot,  Boise  County,  Idaho 192 

Webster  &  Co.,  Nevada  County,  California 40,45 

Western  Extension,  Lincoln  County,  Nevada 168 

W.  H.  Cushman,  Gilpin  County,  Colorado 309 

W.  H.  Dureas,  Nevada  County,  California 39 

White,  Humboldt  County,  Nevada 133 

White  &  Co.,  Nevada  County,  California 79 

Whitlatch  Union,  Lewis  and  Clarke  County,  Montana 209 

Whitlatch  Yankee  Blade,  Lander  County,  Nevada 116 

Wide  West,  Alturas  County,  Idaho 202 

Wide  West,  Lander  County,  Nevada 121 

Wild  Emigrant,  Nevada  County,  California 44 

Williams,  Lander  County,  Nevada - 116 

Williams  &  Co.,  Nevada  County,  California j 82 

Wills,  F.  H.,  White  Pine  County,  Nevada 160 

Wilson,  Lander  County,  Nevada 119 

Wilson  &  Graptree,  White  Pine  County,  Nevada 162 

Winnebago,  Gilpin  County,  Colorado 288, 298 

Winnebaha,  White  Pine  County,  Nevada 162 

Wissahickon,  Elko  County,  Nevada 115 

Wittekind,  Inyo  County,  California > 24 

W.  M.  Eddy,  Nevada  County,  California 39 

Wood,  Gilpin  County,  Colorado 297 

Woods,  Lander  County,  Nevada , 116 

Woodworth,  Mojave  County,  Arizona 262 

Wright  Bros.,  Siskiyou  County,  California 54 


Yandell,  Lander  County,  Neva<la .^ 116 

Yankee,  Gilpin  County,  Colorado 288 

Yankee  Blade,  Lake  County,  Colorado 332 

Yellow  Jacket,  Boise  County,  Idaho 192 

Yellow  Jacket,  Storey  County,  Nevada 93,98,103 

Yosemite,  White  Pine  County,  Nevada 156, 157 

You  Be  Dam,  White  Pine  County,  Nevada 160 

Young  &  Eastlake,  Siskiyou  County,  California 54 

Young  America,  Baker  County,  Oregon 178, 185 

Young  America,  Nevada  County,  Califomia 79 

Young  America,  Sweetwater  County,  Wyoming 334 

Young  Vulture,  Yavapai  County,  Arizona 246 

Z. 

Zubric,  White  Pine  County,  Nevada 160 

Zufii,  Yavapai  County,  Arizona 257 
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A^tia  Frio  Valley,  Yavapai  County,  Arizona 247 

Ajo,  Pima  County,  Arizona 273 

Alleghany,  Sierra  County,  California 91 

Alpine  County,  California 51 

Alturas  County,  Idaho , 202 

Amador  County,  California 36 

Amelia  City,  Baker  County,  Oregon 178 

American  Fork,  Utah 219 

American  Hill,  Sierra  County,  California 90 

Antelope  Hill,  Yavapai  County,  Arizona    255 

Argentine,  Clear  Creek  County,  Colorado 288 

Annagoza  District,  San  Bernardino  County,  California 14 

Auburn,  Baker  County,  Oregon 178 

B. 

Baker  County,  Oregon 177 

Bannack,  Beaver  Head  County,  Montana 212 

Baain,  Jefferson  County,  Montana 210 

Battle  Mountain,  Humboldt  County,  Nevada 132 

Bear  Gulch.  Deer  Lodge  County,  Montana  . . .  ^ 205 

Beartown  Gulch,  Deer  Lodge  County,  Montana 205 

Beaver  Head  County,  Montana 212 

Big  Bug,  Yavapai  County,  Arizona 251 

Big  Rock  Creek,  Missoula  County,  Montana 213 

Bingham  Canon,  Great  Salt  Lake  County,  Utah 218 

Birch ville  and  Sweetland,  Nevada  County,  California 74 

Black  Cafion,  Yavapai  County,  Arizona 244 

Blackfoot  Gulch,  Deer  Lodge  County,  Montana 205 

Blue  Cafion,  Oregon 180 

Blue  Gulch,  Baker  County,  Oregon 179 

Boise  Basin,  Boise  County,  Idaho 191 

Boise,  Boise  County,  Idaho 191 

Boise  County,  Idaho 191 

Boulder  County,  Colorado 324 

Bradshaw,  Yavapai  County,  Arizona 243 

Brandy  City,  Sierra  County,  California '. 90 

Breckenridge,  Summit  County,  Colorado 328 

Bruno,  Elko  County,  Nevada 1 144, 150 

Buena  Vista,  Humboldt  County,  Nevada f 134, 141 

Buffalo  Flat,  Summit  County,  Colorado 328 

Bull  Run,  Elko  County,  Nevada 144,147 

Burro  or  Pyramid  Mountains,  Mesilla  County,  Now  Mexico 1, 283 

Butt«  County,  California 49 

Butte  Gulch,  Deer  Lodge  County,  Montana 205 

C. 

Calaveras  County,  California 34 

Caflon  City,  Grant  County,  Oregon 177 

Caribou  or  Grand  Island  District,  Colora<lo 2 

Cariboo  Gulch,  Deer  Lodge  County,  Montana 205 

Cafio  District,  Inyo  County,  California 27 

Castle  Dome,  Yuma  County,  Arizima * 270 

Cedar  Creek,  Missoula  County,  Montana 213 

Centerville,  Boise  County,  Idaho 191 

Central,  Humboldt  County,  Nevada 133, 141 

Cerro  Gordo  or  Lone  Pine  District,  Inyo  County,  California 17 


554  INDEX   OF   COUNTIES,    MINING   DISTRICTS,    ETC. 

Page. 

Cbase  Gulch,  Gilpin  County,  Colorado 302 

Cherokee,  Plumas  County,  California 50 

Cherokee  Flat,  Butte  County,  California 49 

Chloride,  Grant  County,  New  Mexico 283 

Cieneca,  Grant  County,  New  Mexico 283, 286 

Clark  District,  San  Bernardino  County,  California 13 

Clear  Creek  County,  Colorado 288, 316 

Cold  CaHon,  Sierra'  County,  California 90 

Comstock,  Nevada 2, 93 

Coos  County,  Oregon 176 

Cope,  Elko  County,  Nevada  .--.-..* 144 

Cortez,  Lander  County,  Nevada 116 

Crescent  City,  Del  Norte  County,  California 54 

Crow  Creek,  Jefferson  County,  Montana 210 

Cuyaniac  or  Julian  District,  San  Diego  County,  California 11 

D. 

Dailey,  Clear  Creek  County,  Colorado 288 

Date  Creek,  Yavapai  County,  Arizona 255 

Deep  Creek,  Utah 223 

Deep  Gulch,  Deer  Lodge  County,  Montana 205 

Deer  Lodge  County,  Montana 205 

Delaware  Flat,  Summit  County,  Colorado  » 328 

Del  Norte  County,  California M 

Diamond  City,  Meagher  County,  Montana 209 

Dry  Gulch,  Deer  Lodge  County,  Montana 205 

Dutch  Flat,  Placer  County,  California 84 

E. 

Eagle  Creek,  Union  County,  Oregon 183 

Eagle  Creek,  Cooster  or  Kuester,  Baker  County,  Oregon 178 

East  Canon,  Utah 219 

Echo,  Humboldt  County,  Nevada 134 

Ei  Dorado  County,  California 38 

El  Dorado,  Pah-Ute  County,  Arizona 266 

El  Dorado,  or  Shasta,  Baker  County,  Oregon 178 

Elk,  Grant  County,  Oregon 177 

Elk  Gulch,  Deer  Lodge  County,  Montana 206 

Elko  County,  Nevada 144 

Ely  or  Pioche,  Lincoln  County,  Nevada 164 

Esmeralda  County,  Nevada 175 

Eureka,  Lander  County,  Nevada 2, 116, 119 

Eureka,  Sierra  County,  California 90 

Eureka  South,  Nevada  County,  California 78 

Eureka,  Yuma  County,  Arizona 269 

Eureka  Gulch,  Gilpin  County,  Colorada 315 

F. 

Fir  Cap,  Sierra  County,  California 90 

Flint,  Owyhee  County,  Idaho If^ 

Florence,  Idaho  County,  Idaho 203 

Florida  Mountain,  Owyhee  County,  Idaho Ip^ 

Forest  City,  Sierra  County,  California 90 

Forest  Hill,  Placer  County,  California ^7 

Fort  Sumter,  Grant  County,  Oregon 17? 

French  Corral,  Nevada  County,  California 73 

French  Gulch,  Deer  Lodge  County,  Mont>ana 2l>5 

French  Gulch,  Summit  County,  Colora<lo 328 

French's  Gulch,  Yavapai  County,  Arizona 245 

Fresno  County,  California 15 

G. 

Galena  Gulch,  Summit  County,  Colorado 328 

Gallatin  County,  Montana 213 

Georgia  Gulch,  Summit  County,  Colorado 328 
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German  Galch,  Deer  Lodge  County,  Montana 205 

Gibeonville,  Sierra  County,  California 90 

Gila  City,  Yuma  County,  Arizona 272 

Gilpin  County,  Colorado 288,294 

Gold  Dirt  Gulch,  Boulder  County,  Colorado 324 

Gold  Run,  Humboldt  County,  Nevada 133 

Crold  Run,  Placer  County,  California 84 

Gold  Run,  Summit  County,  Colorado 328 

Goodwin,  Yavapai  County,  Arizona 251 

Grand  Island,  Boulder  County,  Colorado 2, 324 

Granite,  Grant  County,  Oregon 178 

Granite  Creek,  Boise  County,  Idaho 191 

Granite  Creek,  Grant  County,  Oregon 177 

Grant  County,  New  Mexico 283 

Grass  Valley,  Nevada  County,  California 44,78 

Green  Valley,  Placer  County,  California 89 

Gregory  Gulch,  Gilpin  County,  Colorado 298 

Griffin  Gulch,  Oregon 179 

Griffith,  Clear  Creek  County,  Colorado 288 

H. 

Happy  Camp,  Del  Norte  County,  California 54 

Hassyampa,  Yavapai  County,  Arizona 238 

Henderson  Gulch,  Deer  Lodge  County,  Montana 205 

Hogan,  Jefferson  County,  Montana 210 

Holmes,  Jefferson  County,  Montana , 210 

Horn  Gulch,  Baker  County,  Oregon 179 

Hot  Spring,  Madison  County,  Montana 211 

Howland  Flat,  Sierra  County,  California 90 

Hualpi,  Mojave  County,  Arizona 261 

Humboldt  Basin,  Baker  County,  Oregon 178 

Humboldt  County,  Nevada 132 

Humphrey's  Gulch,  Baker  County,  Oregon 179 

Hunter  Jack,  Jefferson  County,  Montana 210 

Hunt's  Hill,  Nevada  County,  <!^alifomia 81 

I.   , 

Idaho  City,  Boise  County,  Idaho 191 

Idaho,  Clear  Creek  County,  Colorado 289 

Idaho  County,  Idaho 203 

Illinois  Gulch,  Gilpin  County,  Colorado 307 

Illinois  Gulch,  Summit  County,  Colorado 328 

Indian,  Humboldt  County,  Nevada 137 

Indian  Hill,  Sierra  County,  California 90 

Inyo  County,  California 17 

Iowa  Gulch,  Summit  County,  Colorado 328 

Iowa  HiU,  Placer  County,  California 87 

Iron  County,  Utah 222 

Isabella  Mountains,  San  Diego  County,  California 11 

J. 

Jackson  County,  Oregon - 176 

Jefferson  County,  Montana 210 

Jefferson  Gulch,  Deer  Lodge  County,  Montana 205 

Julian,  or  Cuyamac  District,  San  Diego  County,  Calilbrnia 1 1 

K. 

Kern  County,  California 

Klamath  County,  California 54 

Klamath,  Klamath  County,  California ^ 54 

L. 

Lake  County,  California 15 

Lake  County,  Colorado 332 
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Laiuler  County,  Nevada Ill 

La  Paz,  Yuma  County,  Arizona 267 

Lassen  County,  California 54 

Leavenworth  Gulch,  Gilpin  County,  Colorado 307 

Lewis  and  Clarke  County,  Montana 208 

Lincoln,  Clear  Creek  County,  Colorado 289 

Lincoln  City,  Summit  County,  Colorado 329 

Lincoln  County,  Nevada 164 

Lincoln  Gulch,  Deer  Lodge  County,  Montana 205 

Little  Cottonwood,  Utah 223 

Little  York,  Nevada  County,  California 81 

Lone  Pine,  or  Cerro  Gordo  Mining  District,  Inyo  County,  California 18 

Loon  Creek,  Northern  Idaho 203 

Los  Angeles  County,  California 28 

M. 

Ma<lison  County,  Montana 211 

Maiden  Gulch,  Baker  County,  Oregon 179 

Maple  Gulch,  Yavapai  County,  Arizona 240 

Mariposa  County,  California • 28 

Martinez,  Yavapai  County,  Arizona'. 255 

Meadow  Valley,  Nevada 2 

Meadow  Valley,  Utah 220 

Meagher  County,  Montana 209 

Michigan  Bluff,  Placer  County,  California 87 

Mina  Grande  Caso  District,  Ingo  County,  California 27 

Missoula  County,  Montana 213 

Mitchel,  Jefferson  County,  Montana 210 

Modesty  Gulch,  Deer  Loage  County,  Montana 205 

Mogul,  Alpine  County,  California - 53 

Mojave  County,  Arizona 261 

Mono  County,  California 28 

Montana,  Clear  Creek  County,  Colorado 2^9 

Montezuma,  Nye  County,  Nevada 130 

Montezuma,  Summit  County,  Colorado 328, 329 

Moore's  Flat,  Nevada  County,  California 78 

Moreno,  New  Mexico 282 

Morey,  Nye  County,  Nevada 130 

Morris,  Clear  Creek  County,  Colorado 289 

Morristown,  Sierra  County,  California 90 

Mount  Neho,  Utah 220 

Mountain  Lake,  Utah 219 

N. 

Nebraska,  Sierra  County,  California 90 

Nevada  City,  Nevada  County,  California 78 

Nevada  County,  California 39 

Nevada  Gulch,  Gilpin  County,  Colora<lo 308 

New  York  Gulch,  Meagher  County,  Montana 209 

North  Bloomfield,  Nevada  County,  California 76 

Northern  Idaho 203 

North  San  Juan,  Nevada  County,  California 74 

Nye  County,  Nevada 128 

O. 

Old  Bar,  Jefferson  County,  Montana 210 

Olive  Creek,  Grant  Countv,  Oregon 177, 178 

Ophir,  Utah \ 220 

Oro  Fino,  Humboldt  County,  Nevada 140 

Overland,  Jefferson  County,  Montana  ... 210 

Owen's  Valley,  Inyo  County,  California 17 

Owyhee  County,  Idaho 188 

Owyhee,  Owyhee  County,  Idaho 180, 188 

p; 

Pahranagat,  Lincoln  County,  Nevada 174 

Pah-Ute  County,  Arizona 265 
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Park  County.  Colorado 332 

Parley\s  Park,  Utah 223 

Peace  River,  British  Columbia , 1     | 

Peru,  Jeffersou  County,  Montana 210 

Philadelphia,  or  Silver  Bend,  Nye  County,  Nevada 128 

Pike  City,  Sierra  County,  California 90 

Pima  County,  Ai-izona 273 

Pinal  Mountains,  Yavapai  County,  Arizona 260 

Pine  Flat,  Yavapai  County,  Arizona 245 

Pine  Grove,  Yapavai  County,  Arizona 245, 255 

FMnos  Altos,  New  Mexico 283 

Pinto,  White  Pine  County,  Nevada .' 157 

Pioche,  or  Ely,  Lincoln  County,  Nevada 164 

Pioneer,  Klamath  County,  Caliibrnia 54 

Placer  County,  Caliibrnia 37 

Placerville,  Boise  County,  Idaho 191 

Plumas  County,  California 50 

Pocahontas,  Baker  County,  Oregon 178 

Powder  River  Slope,  Union  County,  Oregon 183 

Powder  River  Vallej- ,  Union  County,  Oregon 180 

Port  Wine,  Sierra  County,  California 90 

Pyramid  or  Burro  Mountains,  Mesilla  County,  Now  Mexico 283 

Q. 

Quaker  Hill,  Nevada  County,  California 82 

Quartz  Gulch,  Grant  County,  Oregon 177 

R. 

Railroad,  Elko  County,  Nevada 152 

Red  Dog,  Nevada  County,  California 81 

Red  Gulch,  Baker  County,  Oregon 179 

Red  Warrior,  Alturas  County,  Idaho 202 

Reese  River,  Lauder  County,  Nevada Ill 

Relief,  Humboldt  County,  Nevada 137 

Reveille,  Nye  County,  Nevada 131 

Rio  Dolores,  New  Mexico 283 

Robinson,  White  Pine  County,  Ncva<la 158 

Rock  Creek,  Sierra  County,  California 90 

Rocker,  Jeflerson  County,  Montana 210 

Rocker  Gulch,  Deer  Lodge  County,  Montana 205 

Rocky  Bar,  Alturas  County,  Idaho 202 

Rooster,  Union  County,  Oregon 183 

Ruckloy,  Jetierson  County,  Montana 210 

Rush  Valley,  Tooele  County,  Utah 22:^ 

Rye  Valley,  Baker  County,  Oregon 179 

S. 

Sacramento,  Humboldt  County,  Nevada 137 

Sacramento,  Mojave  County,  Arizona 261 

San  Bernandino  County,  California 13 

San  Diego  County,  California 11 

San  Francisco,  Mojave  County^,  Arizona 263 

Santa  Clara  County,  California 15 

Santa  Clara,  Humboldt  County,  Nevada 134 

Scales,  Sierra  County,  California 90 

Secret  Valley,  Lander  County,  Nevada 117 

Sevier,  Juab  County,  Utah 220 

Shangliai,  Union  County,  Oregon 183 

Shasta  County,  California 53 

Shasta  or  El  Dorado,  Baker  County,  Oregon 178 

Shoshone  County,  Idaho 203 

Sierra  County,  California 47, 90 

Sierra,  Humboldt  County,  Nevada 140 

Sierra  Pinalefio,  Yavapai  County,  Arizona. 260 

Sierra  Prieta,  Yavapai  County,  Arizona 237 

Silver  Bend  or  Phihulelphia,  Nye  County,  Nevada 128 

Silver  Bow  Gulch,  Deer  Lodge  County,  Montana 205 

Silver  Mountain,  Alpine  County,  California 53 
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Silver  Mountain,  Yavapai  County,  Arizona 255 

Silver  Park,  Nye  County,  Nevada 131 

Silver  Peak,  Nevada 3 

Silver  Star,  Madison  County,  Montana 211 

Siskiyou  County,  California 54 

Slaughter-House  Gulch,  Gilpin  County,  Colorado 315 

Smith  River,  Del  Norte  County,  California 54 

Smith's  Flat,  Sierra  County,  California 91 

Snake  River,  Idaho 1 

Spring  Bar,  Jefferson  County,  Montana 210 

Spring  Gulch,  Gilpin  County,  Colorado '^ 

Spriug  A^alley,  Lander  County,  Nevada .* 116 

Spruce  Mountain,  Elko  County,  Nevada 152 

Star,  Humboldt  County,  Nevada.. i;j4,139,141 

St.  Louis,  Sierra  County,  California 90 

Stockton,  Utah 220 

Sucker  Flat,  California 68 

Siwimit  County,  Colorado 328 

Sweetland  and  Birch ville,  Nevada  County,  California 74 

Sweetwater,  Wyoming 333 

T. 

Tern  Piute,  Lincoln  County,  Nfevada 1"4 

Timbuctoo,  Yuba  County,  California 70 

Tintic  Valley,  Utah 220 

Todd's  Valley,  Placer  County,  California 87 

Trinity  County,  California 53 

Trinity,  Humboldt  County,  Nevada 137 

Tulare  County,  California 28 

Tuolumne  County,  California 33, 531 

Turkey  Creek,  Yavapai  County,  Arizona 241 

U. 

Union,  Del  Norte  County,  California 54 

Upper  Cafion,  Grant  County,  Oregon 177 

Upper  Union,  Clear  Creek  County,  Colorado 289 

V. 
Vipond,  Beaver  Head  County,  Montana 212 

W. 

Walker,  Yavapai  County,  Arizona .• 247 

Wallapi,  Mojave  County,  Arizona 261 

Walnut  Grove,  Yavapai  County,  Arizona 255 

Washington,  Idaho  County,  Idaho 203 

Washington  Gulch,  Deer  Lodge  County,  Montana 205 

Washington,  San  Diego  County,  California -.  11 

Wauba  Yuma,  Mojave  County,  Arizona 261 

W^est  Mouniain,  Great  Salt  Lake  County,  Utaii 219 

Whisky,  Sierra  County,  California 90 

White  Pine,  White  Pine  County,  Nevada » 158 

White  Pine  County,  Nevada 152 

White  River,  Tulare  County,  California 28 

Wickenburg,  Yavapai  County,  Arizona ^7 

Williams'  I?  ork,  Yuma  County,  Arizona 2CT 

Wilson,  Jefferson  County,  Montana 210 

Wisconsin  Hill,  Placer  County,  California 89 

Y. 

Yavapai  County,  Arizona 237 

Yellow  Pine,  Lincoln  County,  Nevada 13, 16i? 

Yellow  Pine,  San  Bemadino  County,  California 13 

You  Bet,  Nevada  County,  California 81 

Yuba  County,  California 48 

Yuma  County,  Arizona ...^ 266 
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